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Foreword

The issue	� In recent years water has become a pressing public policy issue for 
Australian society. As water demand increases and supply dwindles, 
the strain on existing water supplies has reached new heights. 
Protracted drought and mounting evidence of climate change have 
added momentum behind a growing community and political will to see 
improvements in both our understanding of water resources and the 
way we manage them. 

The challenge	� Better management of water poses a national challenge, requiring a 
coordinated response. Our ability as a community to reach agreement 
on the tough issues relies on access to accurate, reliable water 
information that is freely available and of the highest standards. Key 
to making these decisions and arriving at sound policy is a definitive 
water data source that stands above reproach.

Australian	� Aligned with this need, the Australian Government assigned the 
Bureau of Meteorology (the Bureau) responsibilities under the Water 
Act 2007 to compile and deliver comprehensive water information 
for the country. As part of the Australian Government’s long term 
framework for water security, Water for the Future, $450 million 
was allocated to the Bureau over 10 years to deliver the Improving 
Water Information Program. This program includes development and 
maintenance of an integrated, national water information system which 
will be freely accessible to the public. Details of the full suite of Bureau 
objectives and deliverables can be found at www.bom.gov.au/water

A partnership	� Vital to the success of the Bureau’s mission is the partnership and 
cooperation of all state and territory governments and all water data 
collecting organisations in each jurisdiction. One of the vehicles 
for effective collaboration is the Jurisdictional Reference Group for 
Water Information (JRGWI), established to provide regular input to 
the Bureau’s activities, and bringing to the table the experience and 
wisdom of respected senior officials from across the water sector. 

…and putting	� The Modernisation and Extension of Hydrologic Monitoring Systems 
Program (the M&E Program) is an $80 million fund administered 
by the Bureau and available to organisations named under the 
Water Regulations 2008. The M&E Program is aimed at improving 
technologies employed by those who collect water information, and 
enabling better approaches to data transfer and standardisation. 
Coordination activities are also supported through the M&E Program 
via funding for Strategic Water Information Coordinators (SWICs) 
in each state and territory. SWICs have been tasked with bringing 
together key stakeholders in their jurisdiction to distill state/territory 
priorities in water data collection, and to set these out in a series of 
Strategic Water Information and Monitoring Plans (SWIMPs).

Government  
response

model...

it into practice
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Executive Summary

Executive Summary
The Water Act 2007 places an obligation on the Bureau of Meteorology (BoM) to 
collect collate and publish information on the state of Australia’s water resources. 
To achieve this goal BoM requires an understanding of the current status of 
jurisdictional water monitoring systems, identification of the issues that monitoring 
systems may have, and what improvement strategies are possible to improve 
current water monitoring systems.

Under the Modernisation and Extension of Hydrologic Monitoring Systems 
Program (otherwise known as the Modernisation Fund or M&E), BoM has funded 
the development of a Strategic Water Information Monitoring Plan (SWIMP) for 
Tasmania. This document provides an inventory of Tasmania’s current water 
information and monitoring systems, identifies gaps in those systems and 
ultimately offers a strategy for improvement through BoM’s Modernisation Funding 
Program. 

In Tasmania, the Department of Primary Industries, Parks, Water and Environment 
(DPIPWE), Hydro Tasmania (HT), and BoM collect the majority of river level, 
stream flow, rainfall, continuous water quality, groundwater, and water usage 
data. In previous drafts of the SWIMP, due to the limited response from many 
Tasmanian named organisations, views have been predominantly expressed 
through a series of SWIMP working group meetings involving HT, DPIPWE 
and BoM. This document now includes responses from many of the remaining 
Tasmanian named parties.

Upon review of gap closure though M&E investment in 2011 (see Section 
C2 of this document) the investment towards Gap #2 (improvements to site 
infrastructure, instrumentation and OH&S) has been significant and has resulted in 
Gap #1 (establishment of key sites) becoming a higher priority to that identified in 
the previous SWIMP version. Geospatial information and metadata (Gap #8) has 
also received significant funding under M&E and is now considered as priority 7 
for the jurisdiction. Based upon the gaps identified in this version of the Tasmanian 
SWIMP, the current priorities for the State in order are: 

1.		  Database infrastructure (Gap #5)

2.		  Data management and transfer (Gap #6)

3.		�  Establishment of key sites for water management and planning, water 
accounting, and water infrastructure development projects (Gap #1)

4.		  Water accounting (Gap #7)

5.		  Improvements to site infrastructure, instrumentation and OH&S (Gap # 2)

6.		  Groundwater (Gap #4)

7.		  Geospatial information and metadata (Gap #8) 

8.		  Knowledge enhancement (Gap #3)
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Executive Summary

Tasmania like many other states has experienced expansions and contractions in 
water information monitoring networks with Hydro Tasmania, the Department of 
Primary Industries, Parks, Water and Environment (and its historical predecessors) 
and the Tasmanian Regional Office of the Bureau of Meteorology collecting the 
vast majority of water information related to quantity. Given there is no underlying 
Tasmanian strategy for the collection of water quantity information, close but 
informal dialogue between these three major parties has provided the strategic 
spatial basis for developing monitoring networks across the state within the 
constraints of each organisations strategic business needs. The SWIMP has 
documented these arrangements and articulated these to set the foundation for 
strategic planning into the future across the entire state in a more formal manner. 

The Tasmanian Surface Water Quality Monitoring Strategy identifies the role that 
the Tasmanian Government can play in coordinating water quality monitoring and 
reporting programs, developing and maintaining a centralised database, and in 
forming strategic partnerships to ensure that we achieve our goals of sustainability 
and provide suitable indicator sets to guide on-ground management action. 
The strategy underpins water quality monitoring arrangements in Tasmania and 
the development of a co-ordinated and integrated jurisdictional water quality 
monitoring network.

Tasmania’s overall strategy in the last three years since the introduction of the 
Water Act 2007 has been to build on the existing water information monitoring 
networks particularly relating to stream flow and groundwater, to consolidate 
and develop metadata for existing sites and to evaluate and upgrade data 
management systems. This sets a solid foundation for significant changes in the 
water and sewerage sector and the significant irrigation development agenda in 
Tasmania that are currently underway. 

Collectively, these changes will result in increased water information collection 
across the state by regional water corporations and irrigation entities and likely 
to result in new or significantly augmented monitoring networks that will generate 
significant water information relevant to the Bureau’s activities and product suite. 
In addition, commercial irrigation development will require metering of water use 
which will result in a significant increase in the amount of water usage information 
(an identified data category under the Water Regulations 2008). 

In many ways, this will have a profound impact on the traditional arrangements 
for the collection of water information in Tasmania, and Tasmanian agencies 
recognise that strategic planning and integration of new networks is essential for 
informed decision making on water resource management and development. This 
extends to ensure that data is collected to the appropriate standards and stored on 
‘state of the art’ data management systems.

Given the magnitude of these changes in the Tasmanian water sector and that 
the implications on water information collection in Tasmania (which is likely to 
extend beyond the current five-year tenure of the modernisation program) it is 
difficult to fully factor these into the current timeline for the development of the 
SWIMP and have any specificity regarding jurisdictional priorities in these areas. 
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Executive Summary

However organisations such as the regional water corporations, the Rivers and 
Water Supply Commission and associated subsidiaries have been pro-active in 
providing as much input into the SWIMP as possible and submitting proposals to 
the Modernisation Fund.

Significant changes such as these will alter the strategic focus and priorities 
articulated in the SWIMP as jurisdictional focus shifts to the expansion of water 
and sewerage and irrigation development sectors and away from existing core 
monitoring networks that have already been upgraded significantly in the current 
tenure of modernisation funding. It is expected that the SWIMP will continue to 
be updated significantly to reflect these future changes in strategic priorities for 
Tasmanian water information collection.
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1	 Introduction
The Strategic Water Information Monitoring Plan (SWIMP) is a considered 
document that provides Tasmania with a jurisdictional plan for water information 
and monitoring. It aims to present a coordinated plan from the suite of water 
information collectors in Tasmania (including government agencies and 
business enterprises, regional water authorities, local government and natural 
resource management regions) in a united approach to efficient investment and 
development of jurisdictional water monitoring, now and into the future. While it 
is jurisdictionally based, the SWIMP is written with the objectives of BoM’s water 
information mission at front of mind. The functional objectives of BoM include:

•		  Water resources assessments

•		  National water accounts

•		  Water availability prediction

•		  Flood warning services.

This May 2011 document version is the seventh draft that has been provided to 
BoM since the last submission in February 2011. Most sections have therefore 
been edited to reflect changes within water monitoring agencies or where 
information was previously lacking. Major additions in this version include a new 
section (Section C2) that reports on gaps addressed though M and E investment 
and updated information describing the current status of irrigation development in 
Tasmania. Appendix 5 now provides a list of funding agreements for Rounds 1 to 
4 within Tasmania outlining all the projects that have been implemented since the 
beginning of the funding program in 2007. Section D has also been updated to 
identity a new order of priorities relating to water monitoring and data management 
requirements in Tasmania.

The Water Regulations 2008 specify 10 categories of water information that 
‘named organisations’ are required to deliver to assist BoM in achieving their 
functional objectives. Eighteen Tasmanian water monitoring organisations 
are currently named by BoM as required to deliver this water information 
providing certain criteria are met: a) if it is in electronic format, and, b) if it is in 
the organisation’s possession, custody or control. The Tasmanian SWIMP has 
attempted to document all monitoring sites and management systems that are 
currently operational for the following 10 categories of water information under the 
Water Regulations 2008:

Category 1  –   Surface water information

Category 2  –   Groundwater resource information

Category 3  –   Information on major and minor storages

Category 4  –   Meteorological information

Category 5  –   Water use information
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Category 6    –   Information about rights, allocations and trades in relation to water

Category 7    –   Information about urban water management

Category 8    –   Information about water restrictions

Category 9    –   Water quality information

Category 10  –  � Descriptive and reference information about water information in 
other categories.

The Tasmanian SWIMP will assist BoM to identify key opportunities for investment 
through the Modernisation Fund in the national water monitoring and data 
collection network.

The SWIMP comprises four significant sections as follows:

1.		�  Section A:  Water information – a summary of jurisdictional water information 
questions/drivers: the fundamental reasons for requiring water information in 
Tasmania.

2.		�  Section B:  Current jurisdictional investment in water monitoring networks – a 
description of water monitoring networks, technologies, and data management 
and information systems in place within Tasmania.

3.		�  Section C:  Gap analysis (issues and opportunities) – an assessment of, and 
statement of gaps in existing Tasmanian water information and monitoring 
investment and systems. Section C2 follows on from this section reporting on 
gaps addressed through M&E investment. 

4.		�  Section D:  Strategy for improvement – a description of priorities, strategies 
and recommended actions within Tasmania, indicating the salience of these to 
the Bureau of Meteorology’s water information mission.

The Tasmanian SWIMP should be considered as a living document and should 
support the water information and monitoring strategy of Tasmania into the future, 
as well as assisting BoM to identify key investment opportunities.

The SWIMP is structured in a way that will allow for future revisions, extensions 
and ongoing development. This is particularly relevant for Tasmania given the 
current water and sewerage reform agenda, the anticipated increase in irrigation 
water infrastructure and the development of monitoring programs and networks 
that would result from both initiatives. It is also expected that all jurisdictional 
SWIMPs will form key inputs in the development of future strategic planning 
around the ‘national water monitoring and data collection network’.

It is recognised that across the range of practitioners there will be variations in 
the understanding of terms used to describe water information and monitoring. 
For the purpose of the SWIMP, and accepting some flexibility in interpretation, the 
following descriptions are offered:
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Monitoring – The observation and measurement assets, equipment and capital 
works on ground at a measurement site. This would incorporate supporting site 
infrastructure, telemetry hardware, repeater stations etc. It is acknowledged that 
some may consider this only part of the full description of the term ‘monitoring’.

Water Information – Water information may be derived from an array of sources; 
it is needed to gain insight in the face of water challenges and to answer water 
related questions. In many cases a variety of components are needed, contained 
in the progression from observation and measurement, obtainment of data, 
data capture, delivery and administration and associated ICT infrastructure. 
Components of evaluation, reporting on and understanding data are also 
embedded in the term ‘water information’.

Note that ‘Water Information’ for the Bureau of Meteorology’s purposes is defined 
in section 125 of the Water Act 2007 to mean ‘any raw data and metadata, or any 
value added information product, that relates to: (a) the availability, distribution, 
quantity, quality, use, trading or cost of water; or (b) water access rights, water 
delivery rights or irrigation rights; and includes contextual information relating 
to water (such as land use information, geological information and ecological 
information)’.

During the preparation of the SWIMP the various organisations named in the 
Water Regulations under the Water Act 2007 were contacted to identify their 
requirements and key information gaps. A listing of the entities contacted and their 
respective correspondence is included in the attachments in Appendix 3.

It should be emphasised that this document version is a jurisdictional SWIMP that 
focuses upon currently understood jurisdictional needs. It is likely that many of the 
jurisdictional water information questions could be posed within the context of the 
eight questions developed by BoM:

1.		  How much water is there right now and where is it?

2.		  How does it compare with history?

3.		  How much water will we have tomorrow, next month, next year?

4.		  Who has the rights to use water?

5.		  How much are they using?

6.		  How much water is being traded and to where?

7.		  How much water is the environment getting?

8.		  What quality is the water, and how is water quality changing?
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2	 History of water infrastructure in Tasmania
The following section, ‘History of Water Infrastructure and Monitoring in Tasmania’ 
is a series of extracts taken directly from various websites and articles on the 
history of water infrastructure and monitoring in Tasmania. These sources have 
been referenced throughout this section.

2.1	 Potable Water Supply

Settlement and survival in Tasmania depended on the availability of water – for 
drinking, growing crops and attracting potential food sources, as well as for 
washing, drainage and turning mills. In the selection of settlement sites for both 
Hobart and Launceston, in 1803 and 1804 respectively, securing a reliable supply 
of clear water for drinking was a prime motivator – and was part of the reason 
for the abandonment of the Risdon Cove site in 1804 for the more abundant and 
permanent supply flowing from Table Mountain (Mount Wellington). In 1831 an 
aqueduct was constructed to bring water from the rivulet at the base of Mount 
Wellington to Hobart. An exceedingly dry summer in 1834-35 led to the passing 
of the Water Act (1835), which aimed to ensure a supply of pure water for Hobart 
Town. (CTHS, 2006)

By 1843 the polluted state of the rivulet and the resultant spate of disease 
epidemics led Major Hugh Cotton to make an impassioned plea for the 
incorporation of the City of Hobart. Three years later a Board of Commissioners 
was elected to manage the affairs of the city. The first major waterworks, 
comprising a storage reservoir, iron pipes and sandstone fluming, were 
constructed in 1861 to conduct water from Mount Wellington to the Waterworks 
on the Sandy Bay Rivulet and onto the city and suburbs via the Hill Street 
reservoir. An upper storage reservoir was completed in 1888, and by 1900 
a Water Act regulated construction, extension and maintenance work on the 
supply pipeline, with a Waterworks Department levying rates to fund the works. 
A Metropolitan Drainage Act followed, to ensure the discontinuation of those 
practices which had led to the pollution of the town rivulet. As Hobart grew, 
shortages of water led, always after considerable debate, to the construction of 
the Ridgeway Reservoir (1919), the Lake Fenton water scheme (1939), then, 
after enormous growth in the 1950s, the Hayes–Bryn Estyn water scheme 
(1963), which took water from the River Derwent at Hayes and served the whole 
metropolitan area. (CTHS, 2006)

In the north, the citizens of Launceston obtained their fresh water from the 
Cataract Gorge by boat until the first pump was erected in 1825 on planks 
placed over the North Esk River. Many schemes for obtaining water came and 
went before the Launceston Water Act (1856) empowered the Council to raise 
the finances to build a scheme which would supply the inhabitants of the city. 
The Launceston Waterworks, opened the following year, diverted water from St 
Patrick’s River via a tunnel into Distillery Creek, from where it was conducted to 
the city in mains, with reservoirs on high grounds outside the city adding to the 
supply. To commemorate the inauguration of the city’s water supply, in 1858 a 
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large ornamental fountain was erected in Princes Square, where the water was 
initially brought into town prior to reticulation. (CTHS, 2006)

Settlers in the Midlands towns of Campbell Town and Ross were well supplied with 
water from the Macquarie and Elizabeth Rivers, and in 1901 investigated bringing 
water from the Western Tiers to increase production on their farms. Meanwhile, 
inhabitants of Bothwell and Hamilton on the Clyde River had to fight long and hard 
to achieve a reliable supply of clean drinking water, due to the conflicting demands 
of townsfolk and farmers. While settlers on the East Coast of Tasmania often had 
only enough water for their basic needs, those on the West Coast had water in 
abundance due to the much heavier rainfall on that side of the island. (CTHS, 2006)

Plans for the establishment of a regional water authority were discussed between 
the State Government and the north-west municipal councils as early as the 
mid-1960s (DPIWE, 2005). The first feasibility study was undertaken in 1965 
and a second in 1972. In May 1975 a report entitled ‘North-West Tasmania 
Regional Water Supply Scheme’ was prepared by Judith A. Rees, B.Sc.(Econ.), 
M. Phil., London School of Economics and Political Science. U.K. for the Federal 
Department of Urban and Regional Development which drew substantially from 
earlier reports. This report, together with the Federal Government agreeing 
to finance 60% of the total cost (provided that a regional scheme included all 
municipalities in the north-west region) revived discussions between the State 
Government and the municipal councils. (DPIWE, 2005)

The Burnie municipality conducted an investigation into the findings of the Rees 
report and subsequently decided not to join the proposed scheme. The remaining 
municipalities agreed to proceed with the establishment of the Authority, but 
without the Federal Government contribution. (DPIWE, 2005)

Prior to the establishment of the North West Regional Water Authority (NWRWA) 
in 1977, the eight municipalities of the north-west region depended on 14 separate 
water schemes supplying untreated water. This water was generally of poor quality 
with frequent restrictions imposed in dry seasons. (DPIWE, 2005)

Esk Water Authority (trading as Esk Water) was formed on 1 July 1997 by the 
amalgamation of the bulk works of the previously discrete water schemes servicing 
the Launceston / Tamar Valley region. Three schemes were brought together to 
form Esk Water including:

•		  Distillery Creek Scheme

•		  West Tamar Water Supply Scheme

•		  North Esk Regional Water Supply Scheme.

	 Distillery Creek Scheme

In 1852 the Municipal Government prepared plans to divert water from St Patricks 
River at Nunamara to supply the City of Launceston. A weir was constructed 
across the river about 20 kilometres from the city. Water was transported via 
concrete channels and a tunnel into the head of Distillery Creek and stored in a 
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dam a short distance downstream from the existing treatment plant. The scheme 
was completed in 1857 and the supply remained unchanged for over 60 years. 
(DPIWE, 2005)

After World War One agreement was reached to provide treatment in order to 
service a proposed wool factory (Patons and Baldwins). The plant was built in 
three stages. All three stages of the plant were constructed to the design of the 
Candy Filter Company, an English firm responsible for a number of significant 
advances in water treatment. The capacity is now of the order of 40 ML/day. 
(DPIWE, 2005)

	 West Tamar Water Supply Scheme

The original Beaconsfield Water Act 1938 provided a water supply scheme 
to service Beaconsfield and Beauty Point. This Act was extensively amended 
and renamed the West Tamar Act 1949. The amended Act provided for a water 
supply scheme servicing the area from Riverside to Beauty Point. The then 
Beaconsfield Council commenced work on the scheme in 1951. However, the 
Council encountered financial difficulties and approached the State Government 
for assistance in 1959. As a consequence, the West Tamar Water Act 1962 was 
passed, repealing the 1938 Act and vesting the scheme in the Rivers and Waters 
Supply Commission (RWSC). Construction of the scheme was then completed by 
the RWSC. The original treatment plant, officially opened in 1962, had a capacity 
of about 10 ML/day and was supplied with water via a pump station constructed 
in the left abutment of the Hydro Electric Commission’s Trevallyn Dam. By 1964, 
the trunk main had been completed to Beauty Point. The treatment plant was 
duplicated in 1971, bringing the capacity to 20.5 ML/day. (DPIWE, 2005)

	 North Esk Regional Water Supply Scheme

The North Esk Regional Water Supply Scheme first arose out of a marriage of 
necessity between a scheme originally envisaged by the St Leonards Council for 
its own purposes and the Government’s task of providing adequate supply of water 
to the aluminium works sited at Bell Bay, now Comalco. (DPIWE, 2005)

In 1949 the North Esk Regional Water Act was passed and active preparation 
for the scheme commenced. The original scheme consisted of a pump station at 
White Hills and pipeline and associated works as far north as George Town. In 
1958 control of the scheme transferred from the Water Sewerage and Drainage 
Board to the Rivers and Water Supply Commission. (DPIWE, 2005)

In 1976 a temporary 2.5 ML/day treatment plant was constructed at Hadspen 
along with pump stations and pipelines to service Hadspen and Prospect Vale. In 
1991 a temporary 6.9 ML/day treatment plant and pump station was constructed at 
Prospect. In 1996 the 20 ML/day Mt Leslie treatment plant and pump station was 
completed, replacing the temporary plants at Hadspen and Prospect. Ben Lomond 
Water Corporation began trading on the 1st July, 2009. (DPIWE, 2005)

On July 1 Tasmania entered a new era in water services designed to meet the 
future water needs. Three new corporations in Tasmania’s three regions, Cradle 
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Mountain Water, Ben Lomond Water and Southern Water were formed to provide 
regional management of the State’s potable water and sewerage services. 
Tasmania’s regional water corporations are owned by local councils and offer a 
new approach to water and sewerage management.

2.2	 Hydro Electricity

Tasmania’s first European settlers used water to power most of their myriad 
flourmills for almost a century. Not surprisingly, when they embraced the new 
technology of electricity in the 1880s (ahead of most of the industrially developing 
western world) to light their towns, mines and factories, they frequently installed 
small hydro-electric schemes. (CTHS, 2006)

The promise the island’s 900-million tonne annual rainfall-fed waterways offered 
was only recognised after rapid advances in electrical transmission technology 
prompted the University of Tasmania’s Professor of Mathematics and Physics, 
Alexander McAulay, to design in 1905 a major hydro-electric scheme based on 
the Central Plateau’s Great Lake. Six years later, a Melbourne-based metallurgist-
entrepreneur, James Hyndes Gillies, began to build McAulay’s Great Lake scheme 
in order to commercialise a new electrolytic zinc- making process he had invented. 
(CTHS, 2006)

When Gillies’ Hydro-Metallurgical Company Pty Ltd went bankrupt in 1914, the 
Tasmanian Government took over the scheme, and it’s newly created Hydro-
Electric Department (HED) completed it in 1916. The capital cost was largely 
met by a thirty-year bulk power supply contract negotiated with the Broken Hill-
based Amalgamated Zinc for the manufacture of zinc at Risdon. The HED also 
aggressively marketed electricity to Hobart households and shops, Hobart Council 
and Hobart Tramways. During the 1920s there was a steady growth in demand 
from industrial and retail consumers, and the HED’s distribution system was 
gradually expanded to include population centres around the state. (CTHS, 2006)

In 1929 the HED was reconstituted as the Hydro-Electric Commission (HEC) and 
given far-reaching powers to exploit the state’s waterways, take over municipal 
schemes, regulate electrical tradesmen, installations and appliances, and raise 
government-backed loans to fund future capital development. By the late 1930s 
most households on the mainland of Tasmania were connected to electricity. 
When several big companies moved into the state to process its rich native timber 
resources, the HEC was compelled to begin building a second major hydro-electric 
scheme, based on the waters of the River Derwent system. (CTHS, 2006)

The HEC’s growth into the only statewide electricity utility (and the most powerful 
government business in the country) was characterised by a uniform system of 
retail pricing, the construction of some of the largest civil works projects ever 
attempted in Australia, the employment of a workforce of thousands, and a 
policy of hydro-industrialisation which saw a series of bulk electricity metal and 
timber processors settle in the state. It was also marked by public criticisms of 
its exploitation of waterways traditionally relied on by farmers for irrigation, the 
unreliability of parts of its regional retail network, and the low pricing regimens 
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of its bulk industrial supply contracts. However, the Hydro consistently employed 
world-class engineering in all its generation, transmission and distribution works. 
It became a world pioneer in rock fill dam building and many of its civil works, like 
the eggshell-shaped concrete Gordon Dam on the Gordon Power Development, 
were unique. (CTHS, 2006)

By 1940 the HEC’s belated efforts to remedy a threatened shortfall in its 
generating capacity by building the Derwent scheme had highlighted problems 
in its senior administration, which became the subject of a Government Board of 
Enquiry. This resulted in a government subsidy aimed at reducing electricity prices 
in rural areas and re-uniting the design and construction arms of electrical and civil 
engineering branches. The Commissioner (whom the Board had mainly blamed for 
the HEC’s ills) survived to sack several of his senior executives. In 1967 another 
shortfall in capacity caused by a prolonged drought forced the HEC to build its only 
thermal power station, an oil-fired development at Bell Bay, 1969 (which has since 
been converted to use natural gas). (CTHS, 2006)

At about the same time, a decision to significantly enlarge the hydro-electric 
system by building a scheme based on the South-West’s Gordon River drew 
widespread protests over the contingent flooding of Lake Pedder and its unique 
floral and faunal ecosystem. Though the protests proved futile, they engendered 
a national re-evaluation of the relative merits of exploiting or preserving significant 
wilderness areas, and led to the formation of the world’s first conservationist 
political party, the United Tasmania Group. In 1980, when the HEC planned to build 
another big hydro-electric scheme in the South-West on the Gordon River, local 
conservationists mounted a campaign to save ‘Tasmania’s last wild river’ which 
aroused the emotions of middle-class urban dwellers across Australia and abroad. 
The campaign won a World Heritage listing for the Franklin and a promise that the 
incoming Australian Labor government would halt the power scheme. The HEC 
abandoned the scheme when the High Court found that the External Relations 
powers enjoyed by the Commonwealth under the Australian Constitution gave it the 
right to honour its international treaty obligations by preventing the flooding of the 
Franklin, notwithstanding Tasmania’s constitutional land use rights. (CTHS, 2006)

In 1994, with the commissioning of the Anthony Power Scheme on the West 
Coast, Tasmania had seven major power developments and 27 power stations. 
No further economically or politically feasible major hydro-electric schemes 
were currently under consideration. However, since 1978, the HEC had been 
experimenting with another form of renewable energy which suited Tasmania’s 
climate and geography, wind power. In 1998 the HEC commissioned the first 
stage of its first wind farm – three 250-kilowatt generators sited on Huxley Hill, 
King Island. In 2004, the first half of a 130-megawatt wind farm at Woolnorth, on 
the state’s far North-West, was commissioned. Tasmania was now producing 60 
percent of Australia’s renewable energy and had plans to build a 160-megawatt 
wind farm at Heemskirk on the West Coast, a 140-megawatt wind farm at 
Musselroe in the North-East, a 66-megawatt wind farm at Cathedral Rocks on 
South Australia’s Eyre Peninsula, plus several mini hydro-electric schemes in 
Tasmania and South Australia. (CTHS, 2006)



Department of Primary Industries, Parks, Water and Environment, May 2011 25 

History of Water Intrastructure in Tasmania

Meanwhile, in 1998, a decade of Commonwealth-State negotiations aimed 
at increasing the competitiveness of Australia’s energy industry culminated in 
the creation of a National Electricity Market, and the HEC disaggregated into 
three separate businesses so it could participate. Hydro Tasmania (the owner 
and operator of Tasmania’s dams and power stations) remained a Government 
Business Enterprise, and Transend Networks Pty Ltd (the owner and operator of 
its high voltage transmission network) and Aurora Energy Pty Ltd (the owner of its 
low voltage distribution network) became state-owned corporations. (CTHS, 2006)

In 2000 Hydro Tasmania commissioned the British transmission company, National 
Grid, to build a High Voltage Direct Current interconnector across Bass Strait 
(Basslink) at an estimated cost of $482 million so that it could trade electricity 
interstate from 2005, selling its attractively priced renewable water and wind power 
to the mainland during times of peak load and buying back the mainland’s fossil-
fuelled thermal power as base load, off-peak. (CTHS, 2006)

2.3	 Irrigation

The practice of irrigation is thought to have begun in Tasmania in 1826 when 
‘Strathmore’ at Nile, near Evandale, was completed and began utilising its five 
kilometres of water-race. 

In the early days of the colony, irrigation schemes were being established on 
several properties in the Clyde River Valley in the Central Highlands. ‘Sherwood’, 
with its unique water tunnel, and ‘Ratho’ near Bothwell, were irrigating in the 
1830s. (Mason-Cox, 1994)

There was an upsurge in the interest in the practice of irrigation during the 1840s 
due to the pressures brought about by a prolonged drought. During this decade, 
eminent advocates of irrigation – the Cotton brothers, Arthur and Hugh, and Sir 
Paul Edmund de Strezlecki – arrived in the colony. (Mason-Cox, 1994)

Some enterprising property owners made use of the good advice proffered by 
these experts in order to increase the productivity of their farms. ‘Glenleith’, and 
‘Lawrenny’, in the Derwent Valley; ‘Hunterston’ on the Shannon River; ‘Kingston’ 
near Ben Lomond and ‘Mona Vale’ near Ross, all began irrigating around this time. 
(Mason-Cox, 1994)

The interest in irrigation shown by the colony’s Lieutenant-Governor Sir John 
Franklin resulted in Government advice and assistance being offered for the 
implementation of such schemes as the damming of Tooms Lake. This, in turn, led 
to smaller schemes including the combined Wetmore-Somercotes scheme and the 
Beaufront-Ross Reserves scheme on the Macquarie River. (Mason-Cox, 1994)

Plans to build Long Marsh Dam began in 1842. After the dry summer of 1842, 
Tooms Lake could not supply all the domestic and irrigation requirements 
of the residents of the district. A proposal to create a dam on the Macquarie 
River at Long Marsh was presented to a meeting in May 1842, and in June 
the Government under Sir John Franklin agreed to supply a probation party for 
the construction of the dam. Preliminary works began in September. However, 
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Eardley-Wilmot’s government was forced to withdraw support (namely, convict 
labour) under instructions from London. The promoters of the dam did not give 
up, seeing themselves as the plaintiffs in a breach of contract. In 1847, the new 
Governor, Sir William Denison, insisted there was never any evidence of a contract 
between the government and the gentlemen proposing the scheme. Without 
Government assistance, the scheme was doomed to failure. (Mason-Cox, 1994)

The damming of the Elizabeth River at Kearney’s Bog to form what is now known 
as Lake Leake was proposed as early as 1841. It was hoped the reservoir would 
provide a reliable water source for Campbell Town as well as for the irrigation of 
land. Faced with much opposition and financial hardship, work did not begin until 
1881, and the first filling occurred in 1883. (Mason-Cox, 1994)

The growth of the State’s valuable hop industry is said to date from 1822, when 
William Shoobridge planted out a hop garden at Providence Valley, near Hobart 
Town. The development of the colony’s hop industry ties in with the history of 
irrigation since artificial watering was used extensively in the successful production 
of hops, particularly by members of the Shoobridge family. Well-known Tasmanian 
architect and engineer William Archer designed and built the effective irrigation 
schemes at his properties ‘Cheshunt’ near Deloraine and ‘Saundridge’ near 
Cressy. (Mason-Cox, 1994)

Major Hugh Cotton’s plans to implement a State-run irrigation scheme during the 
19th century proved too ambitious. Parliamentary Select Committees examined 
the plans in 1844-5 until 1886. By then, the dream of a national irrigation scheme 
had faded and individual farmers were left to carry out their own irrigation 
schemes. It was not until the establishment of the Rivers and Water Supply 
Commission in 1957 that some of the grand ideas of earlier times came to fruition. 
This body oversaw the construction of three large-scale irrigation schemes: the 
Cressy-Longford Scheme (1974), the South-East Irrigation Scheme (1986) and 
the Winnaleah Scheme (1987). The Water Management Act 1999 retained the 
Commission as a Government agency, giving it ownership, management and 
control over the operation of public irrigation schemes. In 2007 the Meander 
Dam was completed and the Meander Irrigation Scheme was established. 
(Mason-Cox, 1994)

2.4	 Surface Water Monitoring

Monitoring of water quality and stream flow in Tasmania first occurred in the early 
1900s. The first water samples taken that are recorded on the DPIPWE database 
were in 1903 from Idaho Creek. These samples were associated with mining 
exploration on the West Coast.

The first measurement of stream flow occurred around 1901 investigating water 
resources of the lakes of the Central Plateau Region. Water courses that were 
measured included the Shannon, Ouse, Dee, Nive and Derwent Rivers. This 
region showed potential for power generation but apart from further investigations 
in this region no other areas were investigated until the State Rivers and Water 
Supply Commission of Victoria prepared a report on ‘Irrigation Development in 
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Tasmania’. It was recommended in this 1901 report that a regular stream gauging 
program be undertaken. (Park, 1971)

With the formation of the Hydro-Electric Department (HED) in 1916 a program 
of regular gauging commenced in 1920. This consisted of the establishment of 
71 stations throughout Tasmania, 62 of which were daily read staff gauges and 
nine automatic recorders. In 1922 after 18 months of operation a report on the 
information collected was published, but as might be expected after such a short 
period of operation, it was incomplete, due mainly to a lack of discharge data. 
(Park, 1971)

The work suffered from lack of people in subsequent years, with the result that 
most of the stations established were neglected, not having been properly rated or 
supervised. Other than those equipped with automatic water level recorders, most 
proved of little value. (Park, 1971)

Due to financial stringency, in the 1930s some 60 of these stations were 
abandoned, and whilst the rest continued these were in name only, as no 
discharge measurements were undertaken and no supervision of the recording of 
gauge heights was made. (Park, 1971)

Figure 1 – Franklin Rivulet gauging station (photo taken July 1974, RWSC)
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In 1941 a decision was made to re-introduce a regular system of stream gauging 
on streams which had possibilities of water power development, as provided by 
the HEC Act. It was decided that the work was to be based on the best techniques 
and was to be as accurate as possible. By 1956 the HEC had built a system of 
accurate stream flow monitoring including 70 automatic recorder stations together 
with the necessary measuring equipment. (Park, 1971)

In 1957 a statutory body, the Rivers and Water Supply Commission (RWSC) was 
established to take control of Tasmania’s water resource (outside of the HEC 
districts) under the Water Act 1957. In 1960 the RWSC commenced a program 
of stream gauging with the first installation on the Coal River. By 1970 RWSC 
operated 52 stations all of which were equipped with automatic water level 
recorders (RWSC, 1971). Figure 1 shows a typical gauging station setup on the 
Franklin Rivulet that includes a stilling well and chart recorder (on right) and cable 
car infrastructure for river discharge measurements during flood events. 

By 1977, all water levels were recorded on paper charts, rain gauges were based 
on float operated collector tanks or punched tape Sumner recorders. Daily flows 
and rainfall totals were extracted from charts manually and entered into files for 
reference and rating curves were drawn by hand. Calculation of stream discharge 
was performed using a counter and stopwatch. This had been an advancement 
from listening to a buzzer and manually counting the contacts that was required to 
determine velocities at each vertical measurement section. (Johnston, 2010)

The RWSC concentrated mainly on monitoring the coastal streams along the 
South Coast, the East and the North, with a few stations on the West and inland, 
where there was potential for agricultural, municipal and general industrial use. 
This new monitoring program complemented the already existing HEC stream flow 
monitoring program that mainly monitored streams in the Central Highlands and 
West Coast primarily to assess the power potential of the major rivers in the higher 
inland areas.

By 1983 the RWSC was monitoring 117 stations all of which were equipped with 
automatic water level recorders. In the early 1990s the RWSC was amalgamated 
in a new department called the Department of Resources and Energy. Around this 
time it was decided that due to financial restraints the number of RWSC stream 
gauging sites would be reduced to approximately 60 sites and the monitoring 
program would be contracted to HEC. The HEC monitored all the stream flow sites 
in the state until around 1997 when the former RWSC sites were transferred back 
to the newly formed Department of Primary Industries and Fisheries (DPIF). By 
the late 1990s due to further limited resources the number of stream gauging sites 
being permanently monitored by DPIF was reduced down to approximately 30 
sites. Over this period the HEC stream gauging network continued to steadily grow 
to around 100 permanently operated stream flow sites. 

Most states (and territories) have adopted the Australian Water Resources Council 
(AWRC) system in numbering conventions for their sites. Tasmania however 
has not applied this to its monitoring network. The system was introduced by the 
AWRC in the 1960s and allocates a six or seven digit number to each station. 
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For stations within drainage divisions I to IX, the first digit describes the drainage 
division and the second and third digits identify the river basin within the division. 
Whilst sites in Tasmania do not incorporate the ARWC system they are however 
identified according to a local system which can be unique for each organisation. 

On 1 January 2000 the new Tasmanian Water Management Act 1999 was adopted 
with a single State Water Manager, the Department of Primary Industries, Water 
and Environment (DPIWE). The Water Management Act retained the RWSC as 
a Government agency, giving it ownership, management and control over the 
operation of public irrigation schemes. 

In 2000 the Australian Government’s National Land and Water Resources Audit 
2000, highlighted the need for the strategic design and implementation of water 
quality monitoring programs to assist in the management of riverine, estuarine 
and coastal regions, particularly the need to collect water quality trend and loads 
information. Of particular significance to Tasmania was the lack of sufficient water 
quality data (minimum three years) to enable such an assessment. At the time 
water quality monitoring in the state was disjointed and the ambient monitoring 
of baseline water quality by the State (DPIPWE) was limited to short term State 
of Rivers projects and sporadic monitoring of continuous water quality (11 sites 
– electrical conductivity, temperature and turbidity) across the state. (DPIW, 
RBWQMP, 2009)

In 2001 the Draft Tasmanian Surface Water Quality Monitoring Strategy 
(TSWQMS) was released in recognition of the importance of surface water 
quality in national strategies, local government strategic plans and the public’s 
environmental concerns. The strategy highlighted the need for a coordinated 
approach to the monitoring and reporting of water quality information and identified 
current gaps of information in Tasmania. In its implementation the Strategy clearly 
identified the leading role that the Tasmanian Government’s lead agency for 
natural resources management (DPIPWE) should take in the establishment of a 
baseline water quality monitoring system and coordination of water monitoring and 
data sharing activities in Tasmania. This culminated in the establishment of the 
Baseline Water Quality Monitoring Program (BWQMP). (DPIW, RBWQMP, 2009)

In 2003 as a direct outcome of recommendations made by the TSWQMS and in 
recognition of national and regional (i.e. NRM) strategies, the Water Assessment 
Branch of the Water Resources Division of DPIPWE proposed a comprehensive 
Baseline Water Quality Monitoring and Stream Flow Monitoring System Project. 
Assisted with funding from the National Action Plan, Salinity and Water Quality 
(NAPSWQ) and State Water Infrastructure Fund (WIF) a core set of 52 baseline 
water quality and stream flow monitoring stations were established. In 2005 
outcomes from associated projects funded through NAPSWQ and WIF established 
the current Baseline Water Quality Monitoring Program (BWQMP) which is 
recognised in Divisional and Branch Management Business Plans as part of core 
business operations. (DPIW, RBWQMP, 2009)

In 2006 the SMART (Sustainable Management of Agricultural Resources 
in Tasmania) farming budget initiative by the Tasmanian Government was 
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implemented to significantly enhance productivity and the long-term viability of 
the Tasmanian agricultural sector though clear, secure access to additional farm 
water supplies. One component of the initiative was to enhance the availability 
and accessibility of DPIW surface water stream flow information to underpin water 
development and sustainable water use. Funding over four years was provided 
for a 45% increase in the number of stream flow monitoring stations to the current 
number of 82 sites. (DPIW, 2009) 

Presently Hydro Tasmania (the owner and operator of Tasmania’s dams and 
power stations) operate approximately 208 water monitoring sites in Tasmania.

As part of the management of activities the Environmental Management and 
Pollution Control Act (EMPCA) was enacted in1994 (which replaced EPA 
1973) and the State Policy on Water Quality Management (SPWQM) 1997 
was released. Both documents reinforced the management of discharges and 
establishment of monitoring of surface water as part of the sustainable operation 
of these activities with the principle aim to prevent environmental harm in the 
receiving environments. Over the years many preoperational, operational and 
decommissioning ambient monitoring programs for the activities have been 
conducted. A data management system has been developed to manage this data 
and subsequent iterations are ongoing for refinement of the system.

2.5	 Ground Water Monitoring

The installation of ground water infrastructure In Tasmania commenced during the 
1800s. Documented borehole drilling commenced in the 1860s. Up until the 1930s 
the rate of development was low with less than 10 boreholes being drilled annually. 
The rate of borehole drilling steadily increased until reaching a peak in the early 
1980s of over 400 boreholes per annum. (Bacon and Latinovic, 2003)

Mineral Resources Tasmania (MRT) (then the Department of Mines) was originally 
responsible for the collection and management of groundwater data. By 2003 the 
MRT ground water database contained records for over 8,000 boreholes installed 
in various Tasmanian groundwater aquifers. (Bacon and Latinovic, 2003) 

Despite the degree of development no assessment of the impact of groundwater 
extraction from aquifers had been undertaken.

Monitoring of water level and groundwater use in Tasmania began in the Devonport 
area in 1985 by the then Department of Mines. The Devonport network was 
established as a part of the groundwater assessment project to monitor the impact of 
groundwater extraction for irrigation purposes from the local/regional basalt aquifer. 
This network consisted of two groups of boreholes. The first group was drilled close 
to existing irrigation boreholes and for some years the irrigation boreholes were 
monitored to record extraction volumes. The second group of 12 boreholes was 
drilled away from existing private boreholes to monitor natural aquifer conditions and 
the potential over extraction/induced drawdown on a regional scale.

In the period from 1990 to 1991 monitoring was expanded across Tasmania. 
The Statewide Groundwater Monitoring Network (SGMN) was developed by the 
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Department of Mines (now Mineral Resources Tasmania) in the early 1990s using 
existing boreholes and by drilling additional boreholes. Monitoring sites were 
selected to monitor natural temporal changes in water levels and water quality of 
the particular aquifers in areas of the state with higher potential for development of 
groundwater resources. Manual and continuous water level data with temperature 
data were collected from these bores and standard groundwater analysis were 
conducted on water samples from these bores twice per year (in October before 
the start of the pumping season and in April-May at the end of the pumping 
season). The purpose of collecting manual water level readings was to calibrate 
data logger information and identify any times of aquifer stress during annual 
recharge and discharge groundwater cycle.

With changes to agency responsibilities in 2006, the Department of Primary 
Industries and Water (DPIW) assumed responsibility for all groundwater related 
activities in the state, including the SGMN. The current monitored network consists 
of 51 bores made up of the remaining operational statewide and Devonport 
network boreholes (33 and 12 holes respectively) and six recently drilled bores 
in Nine Mile Beach aquifer near Swansea. (DPIW Hydstra database contains 
additional data for five monitoring sites that were either decommissioned or 
transferred to other organisations.)

During 2007-2008, for the purposes of developing groundwater hydrological 
models under a collaborative project between the Tasmanian Government and 
the National Water Commission (now administered by DEWHA), 24 monitoring 
bores were established in the northern part of the state. Twice yearly recording of 
the groundwater levels manually is planned to be carried out on these monitoring 
sites until financial and physical resources allow the upgrade of sites to provide 
continuous data for electrical conductivity, temperature and water levels.

In 2008 licensing of drillers in Tasmania was implemented under the Water 
Management Act 1999. The objective of the Tasmanian Well Driller’s Licence 
System is to protect groundwater resources by ensuring that all water well 
drillers are properly skilled and their work meets minimum standards. As the 
licensing system is based on a national system there are certain requirements 
and standards that need to be met in order to gain a licence. Under the national 
system, licences are classified according to the type of aquifers licencees are 
permitted to work on and licences are endorsed with the relevant drilling method 
qualifications. This ensures the skills, knowledge and experience of a driller will 
match the groundwater protection requirements. During 2009, what is required in 
terms of skills, qualifications and experience to initially obtain or upgrade a driller’s 
licence was detailed in the Water Well Drillers Licensing Handbook. Three classes 
of licences are available through the Tasmanian Well Driller’s Licensing system: 

Class 1:  Restricted to drilling operations in single non-flowing aquifer systems; 

Class 2: � In addition to operating in Class 1 conditions, permits drilling operations 
in multiple on-flowing aquifer systems (i.e. confined aquifers); and

Class 3: � In addition to operating in Class 1 and 2 conditions, permits drilling 
operations in flowing aquifer systems (i.e. artesian aquifers).
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3		  Section A: Water Information Questions and Drivers

Water consumption in Tasmania can be categorised into seven main sectors (see 
Figure 2). These include agriculture, household, water supply, manufacturing, 
mining, other industries, and forestry and fishing. Water supply refers to water 
used by the water supply, sewerage and drainage industry. The agricultural sector 
is clearly the largest user of water in the state. (TWSSOTIR 2009) 

The sustainable management of the irrigation sector is a major driver for various 
monitoring programs that currently exist. Many of these programs are supported 
by various State policies and strategies (the majority of which are not statutory). 
Whilst hydro electricity generation is not shown in the chart (as water used 
for power generation is identified in Tasmania as a non-consumptive use) it is 
considered as an important factor relating to the state’s economy. As water is 
released from storages under hydro electricity management this will also impact 
on water availability for other purposes. (TWSSOTIR 2009)

 
 
Tasmania has 12% of the fresh water resources of Australia in an area of less than 
1% of the total Australian land area and some 3% of the population. The average 
annual surface runoff is around 45,000 Gigalitres. There is often a misconception 
that Tasmania’s freshwater resources are plentiful, however the majority of rainfall 
occurs in the State’s West and conditions in more populated and farming areas are 
much drier. Average annual rainfall for the Midlands is approximately one – sixth of 
that available on the West Coast. (DPIPWE website, 2011)

As shown in Figure 3, recent rainfall trends between 2006 and 2009 indicate below 
average rainfall across the state compared to the long term average. This figure 
also takes into account above average rainfall experienced during the winter/
spring period in 2009 (also reflected in Section 5.7 of this report).

Figure 2 – �Water consumption in Tasmania (2004-05) Australian Bureau of Statistics 
water account data (source: Tasmanian Water and Sewerage State of the 
Industry Report 2007-08)
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Recent studies such as the Tasmanian Sustainable Yields Project (TSYP) 
suggest that future water yields will decline as a result of climate change although 
these are not expected to be significant. The outcomes of the TSYP indicate 
an average 3% reduction in rainfall and a corresponding 5% reduction in runoff 
under a mid future climate scenario in 2030. (CSIRO 2009) 

Figure 4 lends support to the outcomes of this project revealing a decline in 
inflows to all Hydro Tasmania managed storages since 1924. 

The Tasmanian Government’s response to climate change under its irrigation 
development agenda involves various irrigation development projects that 
will attempt to provide an additional 250,000 Megalitres (ML) of irrigation 
water per year. This represents an increase of around 50% in existing 
irrigation supplies. As irrigation development projects are progressed, this 
section of the report and subsequent versions of the SWIMP will be updated 
significantly to incorporate additional drivers for monitoring that will inevitably 
be required for these irrigation schemes. Other water consumption sectors will 
also be considered in identifying any monitoring gaps that exist where water 
information questions cannot be answered.

Figure 3 – �Tasmanian rainfall map showing decile ranges for three year period 
(Source: www.bom.gov.au, Dec 2009)
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DPIPWE, Hydro Tasmania, and BoM collect the majority of river level, streamflow, 
rainfall, continuous water quality, groundwater, lake level and water usage data 
in Tasmania. 

For the purposes of this SWIMP version these three major water information 
collectors’ views have predominantly been expressed through a series of SWIMP 
working group meetings. Input for this document has also been sought from all 
remaining named parties within the state. 

It should be noted that major water quality spot sampling programs also exist, 
however, non continuous data involving WQ spot sampling programs have not 
been thoroughly documented. This has been due to the extent of the networks 
across various organisations and limitations in time associated with accurately 
documenting these networks.

3.1	 Water Information Questions

The following series of questions attempt to describe the fundamental and 
underlying reasons for requiring and collecting water information across Tasmania. 
It includes an extensive list of questions that represents the type of information 
needed by the majority of water information users in Tasmania. This SWIMP does 
not attempt to answer the questions but rather it explores whether the current 
monitoring networks, database infrastructure and processes are sufficient.

Figure 4 – �Total volume of inflows to all Hydro storages for the period 1924-2008. 
The data is a combination of actual storage and station measurements 
and estimated data for the years prior to a particular storage existing. 
The estimated data is derived from rainfall and stream flow data 
(source: Hydro Tasmania 2009)
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Where current data and processes cannot assist in answering a question it may 
reflect upon a need to improve a current monitoring network, program, method, 
database systems or management regime. It would also be expected that where 
gaps exist and questions cannot be answered, these gaps would then be identified 
within the gap analysis section of this document (Section C).

3.1.1		 How much water is there right now and where is it?

			   1.		  Is there enough water available for my purpose concerning:
					     a.	 Power generation?
					     b.	 Environmental flow (including releases)?
					     c.	 Irrigation?
					     d.	 Urban?
					     e.	 Recreational?
			   2.		  Where in a catchment is the best place for development concerning:
					     a.	 Irrigation?
					     b.	 Power schemes?
					     c.	 Urban?
			   3.		�  Do I know enough about the water resource to meet requirements of 

the Water Management Act 1999?
			   4.		  Can we quantify/describe the surface and groundwater resource? 
			   5.		�  For what purpose is the water required in a particular catchment? 

And how should these be prioritized based on the current situation? 
			   6.		  Is the resource over allocated or under allocated?
			   7.		  Can we accurately estimate water use?

3.1.2		 How does it compare with history?

			   1.		�  Were we able to collect and report adequate data to meet our 
legislative obligations?

			   2.		�  Were we able to meet community expectations with regard to water 
and water information?

			   3.		  Were the data sets missing significant amounts of record?
			   4.		  Has the resource changed over time? Quantity and spatially?
			   5.		�  What is the impact of a changing water resource on resource 

availability and utilisation?
			   6.		�  Do we have enough information for optimal operation of our systems 

e.g. power generation?
			   7.		  How much water did we store and spill?
			   8.		  How do evaporation rates vary spatially/temporally around the state?
			   9.		  Has our ability to describe the resource improved?
			   10.	 Is there still missing information for certain catchments?
			   11.	 Are some catchments better resourced than others?
			   12.	 How has the utilisation of the resource changed with history? 
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			  13.	 Has this utilisation had a major impact on the resource?
			  14.	 Is it wetter or drier and are there also differences between regions?
			  15.	 Has the incidence of flooding and drought changed?
			  16.	 Was the water allocated equitably?
			  17.	 Was there adequate catchment information to allocate sustainably?
			  18.	 Was the water used correctly?
			  19.	 Was the water used optimally?
			  20.	 Are allocations still available?

3.1.3	� How much water will we have tomorrow, 
next month, next year?

			  1.	 Can we accurately estimate our future requirements?
			  2.	 Do we have adequate information to make predictions?
			  3.	 Do we have adequate climate information for input to models?
			  4.	 Do we have adequate models and knowledge?
			  5.	� How should we operate our system in the future to maximise our 

revenue and meet our energy supply obligations?
			  6.	� Will some catchments be in better shape in the future compared to 

others, and will some regions be better than others?
			  7.	� Are predictive climatic and hydrological models, able to provide 

information that is reliable for decision making?
			  8.	� Is the monitoring network able to provide the basic information to 

assess the resource now and into the future?
			  9.	� Is the requirement and necessity for water metering understood by 

water users and the broader community?
			  10.	 How is the groundwater resource influencing the resource available?
			  11.	 Will there be areas more susceptible to drought?
			  12.	� What water is required for riparian releases? (i.e. what is the 

downstream demand)?
			  13.	� Can we adequately predict flooding to protect our dams and 

infrastructure and downstream community?
			  14.	 Can we adequately quantify losses in the systems?
			  15.	� What is the impact of future changes to the resource (both spatially 

and temporally)?
				   a.	 To the environment?
				   b.	 To power generation?
				   c.	 To water supply?
				   d.	 To irrigation?
			  16.	� What are the data requirements to assist with future modelling practices?
			  17.	 Are current policies adequate for the allocation of water resources?
			  18.	� Has the understanding of groundwater increased to allow 

sustainable allocation?
			  19.	 Is the allocation policy adequate to deal with a diminishing resource?
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3.1.4		 How much water is the environment getting?
				   1.	� What are the base flows and how do these compare to requirements 

under water management plans?
				   2.	� What methods are employed to estimate environmental flows and are 

the results periodically review?
				   3.	� Are environmental flows suitable for water management planning 

purposes and to meet legislative requirements?
				   4.	 How are environmental flows monitored? Is this adequate?
				   5.	� Where will future statutory water management plans be developed or 

updated? What data is needed for these?

3.1.5		 What quality is the water, and how is water quality changing?
				   1.	 Can we characterise the quality of water over time?
				   2.	 Can we detect trends within a decade?
				   3.	 Is the monitoring of water quality adequate for purpose? 
				   4.	 Are we measuring the relevant parameters?
				   5.	� Is the frequency of monitoring adequate to detect short and long term 

changes/trends in water quality?
				   6.	 Is the spatial distribution of sites adequate for purpose? 
				   7.	 Is monitoring generating scientifically defensible data? 
				   8.	� Is the resolution (accuracy) of the monitoring equipment sufficient for 

intended use of the data?
				   9.	� Are water quality sampling, protocols and procedures consistent with 

state and National guidelines?
				   10.	 How is the data managed and stored?
				   11.	 How is the data reported
				   12.	� Are we meeting requirements of the Water Management Act 1999 

and the State Policy on Water Quality Management 1997?
				   13.	� Does current monitoring address gaps identified in the Tasmanian 

Surface Water Quality Monitoring Strategy? 
				   14.	� Is the monitoring of water quality able to answer the questions 

raised?
				   15.	 How are land use practices affecting water quality?
				   16.	 Are we complying with our water licence?
				   17.	 How is power generation affecting downstream water quality?
				   18.	 Are we meeting community expectations?
				   19.	 Are we achieving integration of data sets?
				   20.	 How easy is it to analyse data from different sources?
				   21.	 Who has what data?
				   22.	 What metadata is available for sites?
				   23.	� What impact are point and diffuse sources of poor water quality 

having on groundwater downstream?
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				   24.	 Is the water fit for purpose, e.g. irrigation, drinking water, recreation?

				   25.	 Is there a seasonal change occurring?

				   26.	 What impacts are the following having on water quality?
						     a.	 Current land use?
						     b.	 Future land use?
						     c.	 Power generation?
						     d.	 Water use?

3.1.6		 Is the data fit for purpose?

				   1.		  Is the data adequate (fit for the purpose I want to use it for)?
						     a.	� Is the resolution (accuracy) of the monitoring equipment sufficient 

for my intended use of the data?
						     b.	 Are we recording the right parameters?
						     c.	� Do we know enough information about our monitoring sites to 

make decisions based on the data (i.e. metadata)?
						     d.	 Are ratings available and are they fit for purpose?
						     e.	 Are there gaps in the data and can I fill them?

				   2.		�  What are the processes for verifying and checking the accuracy 
of the data?

						     a.	 Standards used?
						     b.	 Frequency?
						     c.	 Method of noting or correcting errors?

				   3.		�  Can I access the data in a timely manner and in an appropriate 
format?

				   4.		�  What do we know about inter-catchment diversions? Is this 
adequate?

				   5.		�  Which are the key catchments – for environmental, economic or 
community values?

				   6.		�  Do we have metadata such as sites, locations, parameters, date 
range from other data owners, and accessibility status to data?

				   7.		  What automation do we have to obtain data?

3.2	 Water Information Drivers and Supportive Programs 

Where water information questions have been put forward in the previous pages, 
the following section outlines ongoing programs and fixed term projects that utilise 
water data that is collected in Tasmania. These various programs and projects 
(including legislation) will contribute towards answering many of the questions 
that have been posed. 
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> 	 National Water Act 2007 and Water Regulations 2008
> 	 Commonwealth Meteorology Act 1955
> 	 National Water Initiative Implementation Plan for Tasmania
> 	 Irrigation Development
> 	 Power Generation
	 • 	 Planning daily hydro generation operations
	 • 	� Modelling for hydro generation operations planning 	 purposes
	 • 	 Dam safety management during flood events
	 • 	 Investigations for modifications to existing schemes
	 • 	 Estimating catchment yields for planning purposes
	 • 	� Managing releases for environmental, riparian and irrigation purposes
> 	 SMART Farming Water Initiative (Tasmanian Government)
> 	 Tasmania’s Major Irrigation Schemes
> 	� Australian Government Water Fund Project – Hydrological Models Project*
> 	 Water Availability and Forest Land-use Planning Tool
> 	 State of Rivers Reports
> 	 Derwent Estuary Program
> 	 Tamar Estuary Esk River Program (TEER)
> 	 Tasmania Together Benchmarks*
> 	 Water Development Plan Tasmania
> 	 Tasmania Flood Warning Network*
> 	 Climate Futures for Tasmania
> 	 CSIRO Tasmanian Sustainable Yields Project
> 	 Pesticide and Herbicide Monitoring Project
> 	 Tasmanian Water Metering Initiative
> 	 Tasmanian Water Use Metering Project
> 	 Tasmanian Water Management Act 1999*
	 • 	� General Water Management – Regulation / Compliance
	 • 	� Water Management Planning
	 • 	� Water Information Systems of Tasmania (WIST)
	 • 	� Annual Waterway Monitoring Reports
	 • 	� Water Accounting Reports
	 • 	� Natural Resource Management (NRM) Regions

> 	 Tasmanian Water Management Act 1999
	 • 	� General Water Management – Regulation / Compliance
	 • 	� Water Management Planning
	 • 	� Water Information Systems of Tasmania (WIST)
	 • 	� Water Accounting Reports
	 • 	� Natural Resource Management (NRM) Regions
	 • 	� Monitoring River Health Initiative
> 	 Tasmanian Surface Water Quality Monitoring Strategy 2003
> 	 The Public Health Act 1997 Public Drinking Water Guidelines*
> 	 Derwent Estuary Program
> 	 Tamar Estuary Esk River Program (TEER)
> 	� Planning releases from hydro generation and irrigation storages
> 	 National Water Quality Management Strategy
	 • 	� ANZECC 2000 – Compliance and trend monitoring
> 	 State Policy on Water Quality Management 1997 
> 	 Environmental Management Pollution and Control Act 1994
> 	 Tasmania Together Benchmarks
> 	 National Water Initiative
> 	 National Action Plan for Salinity and Water Quality

TYPES OF 
WATER DATA	

SURFACE WATER 

(LEVEL/ 
DISCHARGE)

 

WATER QUALITY

DATA USES, DRIVERS, LEGISLATION AND SUPPORTIVE PROGRAMS

Table 1 – Water Information Data Uses, Drivers, Legislation and Supporting Programs.
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> 	� Commonwealth Environmental Facilities Scheme – Landscape Logic 
research hub

> 	 Tasmanian State of Rivers Report
> 	 State of Environment Reporting
> 	 Australian Natural Resources Atlas
> 	 National Water Act 2007 and Water Regulations 2008
> 	 Water and Sewerage Industry Act 2008
> 	 Natural Resource Management Act 2002

> 	 Tasmanian Water Management Act 1999
	 • 	� Water Management Planning
	 • 	� Water Information Systems of Tasmania (WIST)
	 • 	� Water Accounting Reports
	 • 	� Natural Resource Management (NRM) Regions
> 	 Power Generation
	 • 	� Planning daily hydro generation operations
	 • 	� Dam safety management during flood events
> 	 National Water Act 2007 and Water Regulations 2008
> 	 Commonwealth Meteorology Act 1955
> 	 CSIRO Tasmanian Sustainable Yields Project
> 	 Climate Futures for Tasmania

> 	 Tasmanian Water Management Act 1999
	 • 	� Water Management Planning
	 • 	� Water Information Systems of Tasmania (WIST)
	 • 	� Water Accounting Reports
> 	 Environmental Management and Pollution Control Act 1994
> 	 National Water Act 2007 and Water Regulations 2008
> 	 Commonwealth Meteorology Act 1955
> 	 State Policy on Water Quality Management 1997 

TYPES OF 
WATER DATA	

 

RAINFALL

 

GROUNDWATER

DATA USES, DRIVERS, LEGISLATION AND SUPPORTIVE PROGRAMS

(Note: Whilst an attempt has been made to include all data uses, drivers, legislation and supportive programs for 
all BoM named water agencies in Tasmania, this table only comprises information from the major organisations 
and smaller contributing agencies.)
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4	� Section B: Current Water Monitoring Networks 
and Management Regimes
This following section describes the current investment in water information 
assets that exist within Tasmania. The section is a snapshot of existing water 
monitoring systems, and describes relevant water measurement and observation 
networks, metadata and ICT infrastructure. Maps showing the locations and 
spatial distribution have also been included for water level, water quality, rainfall 
and groundwater sites. The metadata that was used for this section was requested 
from each organisation named in the Water Regulations in the form of a database 
inventory. This information has been included in Appendix 6.

Table 2 provides the approximate number of monitoring stations operated by 
named parties in the Water Regulations. This table is a work in progress and only 
represents the information that was provided within the inventory.

Stream 
or 

storage 
level

Stream flow RainfallWater Quality 
continuous

Ground 
water

Water Quality 
samples >2 yrs

Hydro Tas	 193	 98	 69	 23	 72

DPIPWE	 82	 79	 37	 51	 36	 54

BoM	 *46				    47

Hobart Water 
(Southern Water)	 9		  4	 4		  ?

Forestry 
Tasmania	 3		  3	 42	 2

IFS	 2

NRM North				    92

Launceston
City Council	 6	 2			   7

Ben Lomond 
Water	

?	 1	 1

Cradle Coast 
Water (Cradle 
Mountain Water)	

4		  12	 13

Clarence City 
Council		  3	 3

Totals	 345	 183	 129	 226	 164	 54

Note: Numbers of sites are only represented for organisations that have provided suitable information within the 
inventory from Appendix 6. Some sites from Hydro Tasmania may include third party sites which would incur an 
overlap of total amounts. Some figures have not been verified. (*Represents Bureau flood warning sites only.)

Table 2 – Summary of Current Monitoring Sites in Tasmania
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Due to the quantity of data sets that exist for water quality spot sampling 
programs, this version of the report will only include those sites with greater than 
two years of data and which are sampled under a current monitoring program. 
Stream and storage level sites have been separated from stream flow sites to 
distinguish between the amount of sites that only collect water level, and where a 
flow rating has not been developed or does not apply. Table 4 offers the number of 
actual storages monitored in Tasmania and is included in section 4.4 of this report.

4.1	 Telemetry
Tasmania has good telemetry coverage for its continuous water monitoring 
network amounting to around 86% of all sites having some sort of telemetry 
system (see Table 3). However, a few key sites important to water management 
and business operations remain untelemetered. This is where landline or sufficient 
Next G coverage is not available and where some previous satellite telemetry 
trials have failed. At DPIPWE such trials to date have involved Global Star low 
earth orbit (LEO) and Iridium LEO based satellite services incorporating dial up 
telemetry systems. 

At the 2008 Australian Hydrographers Association (AHA) Conference held in 
Canberra, a presentation of trial results recommended Globalstar LEOs as the 
preferred satellite service to reliably send and receive data where monitoring sites 
were amongst hills and valleys. Such varying topography is typical for Tasmanian 
stream monitoring sites. However, this service is disadvantaged where connection 

Organisation
Total number of sites 
for continuous water 

monitoring
% of total 

sites telemetered
Number of sites 

on telemetry

Hydro Tas	 208	 185	 89%

DPIPWE surface 
water network	 84	 79	 94%

DPIPWE 
groundwater	 54	 37*	 69%

Bureau of 
Meteorology	 63	 47	 75%

Southern Water	 ?	 ?	 ?

Forestry Tasmania	 3	 3	 100%

Ben Lomond Water	 **2?	 2	 100%?

Cradle Mountain 
water	 9	 9	 100%

Totals	 423	 362	 86%

Note: Organisations and number of sites only reflect information that was provided for the inventory in the 
appendix. *DPIPWE groundwater sites to have telemetry systems installed by June 2010. **Cannot determine 
from inventory whether WQ sites are continuous or spot samples.

Table 3 – �Proportion of Telemetered Sites for Tasmanian Continuous 
Water Monitoring Network
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drop outs occur if dialup interrogation is used. It is now understood that the more 
reliable and cost effective data transmission system for LEO satellites is push 
telemetry or packet data. This is also dependent upon a compatible data logger 
which can be programmed to send the data accordingly. 

4.2	 Category 1 Data – Surface Water 
From the information presented in Table 2 it has been identified that across 
Tasmania there are approximately 345 operational water level sites that provide 
continuous electronic time series data. DPIPWE and Hydro Tasmania operate 
complementary surface water monitoring networks across the state, as shown in 
Figure 5.

Most of the river sites managed by these two major organisations involve 
permanent (many historical) stream gauging stations that collect data relating 
to stream flow. The Tasmanian BoM is also a major collector of continuous 
water level data used for flood warning purposes. However, differences arise 
between these agencies where accuracies in water level information are not 
as critical for flood warning purposes as they are for low flows required under 
water management (e.g. water restrictions). For example, level data required for 
accurate low to medium flow rating development needs to be in the order of +/- 
5mm. Such tolerances are not usually required in flood forecasting.

4.2.1		 Irrigation Development

Tasmanian Irrigation Pty Ltd (TI P/L) is a newly formed State-owned corporation, 
created from the amalgamation of the Rivers and Water Supply Commission 
(RWSC), Tasmanian Irrigation Development Board (TIDB) and Tasmanian 
Irrigation Schemes (TIS). TI P/L will have responsibility for the development, 
management and ongoing operations for existing State-owned irrigations schemes 
as well as new schemes developed under the National Water Initiative.

Regarding the development of new irrigation schemes TI P/L is currently 
examining thirteen irrigation scheme projects across rural Tasmania. These 
projects are in various states of progression from the early stages of pre-feasibility 
to currently being constructed.

The development of water monitoring plans for each of the proposed irrigation 
schemes is largely determined from the approvals and regulatory processes 
associated with each scheme. In general, water monitoring on water courses is 
likely to be required above and below all on-stream irrigation water storages and 
upstream of pipe outlets that deliver water into natural watercourses. Monitoring 
may in some situations be required to determine transmission losses down 
watercourses as well as to monitor any environmental effects on water ways. 

All irrigation extractions from pipelines and water courses will be monitored using 
flow meters, and where practical to do so be connected to telemetry to deliver near 
real time usage data.
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Figure 5 – �Tasmanian surface water level monitoring network map 
(Data obtained from inventory included in Appendix 6)
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The following is a brief description of each of the projects being examined and the 
likely water monitoring that will be required if the projects are constructed:

•	� Whitemore Irrigation Scheme: $11.3m. Designed to deliver 5,500 ML of 
water over the summer period to about 12,000 ha of farmland stretching from 
near the foot of the Western Tiers to just north of the Bass Highway near 
Carrick. Water, sourced from the Poatina power station tailrace, is extracted 
from the Cressy Longford Irrigation Scheme at the Stoneycroft pump station. It 
is distributed via 38 km of pipeline (with some channel and river sections). The 
scheme incorporates a pump house adjacent to the Liffey River to take water 
to a small (98 ML) holding dam prior to pipeline distribution.

•	� Headquarters Rd Dam: $5m. The 1,980 ML earthen dam is located on an 
unnamed tributary in the headwaters of the Great Forester River near South 
Springfield, south-west of Scottsdale. It incorporates a significant concrete 
spillway and stilling basing to mitigate against turbidity when the dam spills. 
The scheme is designed for the dam to be fully drawn down to deliver 1,980 
ML to an irrigable area of 1800 ha along the Great Forester River nearly as 
far as the coast east of Bridport. Delivery is via the Great Forester River and 
extraction from the river is through metered riparian off-takes.

•	� Sassafras Wesley Vale Irrigation Scheme: $12.28m. The project is 
designed to deliver nearly 5,500 ML to 10,650 ha of farmland extending from 
Devonport to almost Port Sorell and down to Latrobe. Water is sourced from 
the Mersey River and transported to the region using 10.8 km pre-existing 
trunk main which formerly serviced the TasPaper mill at Wesley Vale. This 
trunk main and the associated Great Bend pump station are now incorporated 
into the irrigation scheme. Water is delivered via 74 km of branch pipelines 
and three booster pump stations.

•	� Winnaleah Irrigation Scheme Augmentation: $10.7m. This augmentation 
of an existing scheme will provide an additional 3,700 ML of water to take 
the Winnaleah scheme’s total licenced capacity to 6,950 ML and extend 
its irrigable area to a total of approximately 4,500 ha. The scheme involves 
rehabilitating the existing Frome dam and construction of 15 km of pipeline 
(including a boost pump station on Banca Link Rd) to connect it to the existing 
scheme.

•	� Midland Water Scheme – Arthurs Pipeline: $88.15m. This scheme is 
designed to deliver 38,500 ML to an irrigable area of 55,684 ha extending 
from around Campbell Town to just south of Kempton. It uses water from 
Arthurs Lake which otherwise would have been used by Hydro Tasmania 
to generate power. Water is delivered from Arthurs Lake via a 34 km high 
pressure pipeline to a 5.5 Megawatt mini-hydro plant on Floods Creek, from 
where it is distributed using approximately 100 km of pipelines and sections 
of the Blackman/Macquarie, Isis and Jordon rivers, and a section of Kittys 
Rivulet. The distribution branch pipelines incorporate four pump stations.
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•	 �Lower South Esk Irrigation Scheme: $12.2m. The Lower South Esk 
Irrigation Scheme is designed to deliver up to 5,200 ML to an irrigable area 
of 9,000 ha extending north from approximately Conara to as far north as 
Longford. It is based on extracting winter flows from the South Esk which are 
stored in a 6,000 ML capacity off-river dam on the Milford property for release 
back into the river during spring/summer. The project incorporates a powerful 
pump station and short trunk pipe to take the water to the dam. Extraction by 
land-owners is via riparian off-takes. 

•	� South-East Irrigation Scheme: $40m. This project is designed to supply 
5,000 ML to an irrigable area of about 25,000 ha extending from the lower 
Jordan Valley, through the Coal River valley, to Orielton, Sorell and as far 
as the Forcett area. It is designed to enable future upgrading to a total of 
10,000 ML. The project will utilise spare winter capacity in Southern Water’s 
greater Hobart supply system to take untreated Derwent River water in winter. 
New pipeline infrastructure totalling 115 km will be built to take the water 
to the existing Craigbourne Dam and distribute it to properties. The supply 
infrastructure includes a new trans-Derwent crossing at Granton and pump 
stations at Tea Tree and below the Craigbourne Dam.

•	� Upper Ringarooma Irrigation Scheme (North-East): $30.8m. This 
project is the based on a dam of 10,000 ML capacity on Dunns Creek in the 
headwaters of the Ringarooma River. The scheme is designed to deliver 
9,000 ML annually to an irrigable area of 10,177 ha via pipelines and a section 
of the Ringarooma River. The dam is filled mainly from the catchment with 
supplementary takes from the Ringarooma River. Infrastructure includes a 
total of 42 km of pipeline comprising a 3.4 km Ringarooma-Dunns Creek Dam 
section and three distribution pipelines. Two of the distribution pipelines are 
connected to the Ringarooma-Dunns Creek pipeline section and the third is 
based on extraction from the Ringarooma River at Ringarooma. There are two 
pump stations. Two other North-East schemes are under development in the 
Little Forester catchment and in the Great Forester/Brid catchments. Preferred 
options have not yet been developed for these.

•	� Kindred North Motton Irrigation Scheme (Forth): $10m. The Kindred North 
Motton Irrigation Scheme is designed to deliver 2,500 ML annually to an 
irrigable area of 1,000 ha. It is based on water sourced from the Forth River 
below Paloona Dam. The scheme comprises 46 km of supply and distribution 
pipeline and incorporates two pump stations.Two other Forth schemes 
are under development in the Forthside-Don and Sheffield-Melrose areas. 
Preferred options have not yet been developed for these.

•	� Shannon Clyde Irrigation Scheme: the project is deferred pending 
resolution of external factors and will be reviewed once these factors are 
resolved.

•	� Schemes for Dial Blythe, Swan Valley and St Pauls catchment (Meadstone) 
have not yet progressed to preferred option stage.
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4.3	 Category 2 Data – Groundwater 
With changes to agency responsibilities in 2006, DPIPWE assumed responsibility 
for all groundwater management and related monitoring and assessment 
activities in the state, including the Statewide Groundwater Monitoring Network 
(SGMN). As shown in Figure 6, the current network consists of 51 bores. These 
are comprised of the remaining operational statewide and Devonport network 
boreholes (33 and 12 holes respectively) and six recently drilled bores in Nine 
Mile Beach aquifer near Swansea. The DPIPWE Hydstra database contains 
additional data for five monitoring sites that were either decommissioned or 
previously transferred to other organisations.

During 2007-2008, 24 additional monitoring bores were established in the 
northern part of the state for the purposes of developing groundwater hydrological 
models. Twice yearly recording of manual water levels will be carried out initially 
on these monitoring sites until funding and staff can be secured to upgrade sites 
to provide continuous data series for electrical conductivity, temperature and 
water levels. 

Subject to future available funding standard groundwater sampling should 
become an integral part of the bi annual monitoring program.

A project funded through Round 3 of BoM’s Modernisation Fund, will see 70 
groundwater monitoring bores upgraded in 2010. The main objective of the 
upgraded SGMN is to monitor changes in the quantity and quality of groundwater 
with respect to changes in land use, climate and increased or decreased resource 
utilisation. The collection of this primary data will facilitate other secondary 
objectives, including;

1.	 Determination of aquifer specific variability in groundwater quality;

2.	� Provision of baseline data for use by DPIPWE, local government, private 
companies and individuals, researchers and other government organisations;

3.	� Ability to perform network analysis on groundwater and surface water data 
in order to optimise management of water networks; and

4.	� Ability to maintain and improve recently developed groundwater models in 
the key areas of the state.

Both EMPCA and SPWQM assist in the protection of groundwater from activities 
with the aim of prevention of environmental harm. With these activities many 
preoperational, operational and decommissioning ambient monitoring programs 
for the activities have been conducted. While much of the detail is in hardcopy 
reports or non-interconnected data files the water data management system 
developed in the EPA Division (with subsequent iteration) is geared for electronic 
transfer of data and storage of groundwater data.
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Figure 6 – �Tasmanian groundwater bore network map 
(Map supplied by DPIPWE Groundwater Section)
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4.4	 Category 3 Data – Storage Monitoring 
In 2010 BoM released its first version of the Australian Water Resource 
Information System (AWRIS). Access to information in relation to continuous 
monitoring of major water storages for Tasmania is now available on a single 
website. BoM’s Water Storage website allows users to compare water storage 
levels and volumes for more than 250 publicly-owned lakes, reservoirs and weirs 
in different states and territories and to see how much water is available over the 
entire country. There are currently 46 Tasmanian storages listed in AWRIS. 

In Tasmania, Hydro Tasmania (HT) are the main data collectors for continuous 
water storage monitoring. Many of these sites are monitored to assist with 
the management and release of storages relating to hydro electricity. The 
approximate number of storage monitoring sites that involves continuous 
recorded data is 69 (Table 4). 

In 2010 DPIPWE installed two continuous water monitoring sites to record 
storage levels at Lake Crescent and Lake Sorell. Previously ‘daily read’ data 
for these sites was collected by Inland Fisheries (IFS) which was forwarded 
to DPIPWE and entered onto their Time Studio database on a monthly basis. 
DPIPWE also monitor outflows from four Tasmanian irrigation storages (Tooms 
Lake, Lake Leake, Lake Crescent and Craigbourne Dam). 

Tasmanian Irrigation Schemes (TIS) also collect continuous data for two storage 
sites, Meander Dam and more recently Craigbourne Dam. It is expected 

	 Total number of sites 
Organisation	 involving continuous 
	 storage monitoring

Hydro Tasmania (HT)	 49

IFS (sites managed by DPIPWE) 	 2

Bureau of Meteorology	 1

Southern Water	 9

Forestry Tasmania	 0

Ben Lomond Water	 2

Cradle Mountain Water)	 4

Tasmanian Irrigation Schemes (TIS)	 2

Total	 69

Table 4 – Number of Storage Monitoring Sites for Tasmanian Organisations
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that as irrigation development projects are completed, associated storage level 
monitoring systems will need to be installed and would be expected to become 
the responsibility of Tasmanian Irrigation Schemes under the RWSC.

The newly appointed water corporations now manage three regional areas and 
are responsible for much of the water data collected from councils under their 
jurisdiction. It is expected that as these corporations better understand their 
assets and become familiar with historically collected data and subsequent 
incorporation into regional data management systems, they will provide 
information to BoM as per their obligations under the Water Regulations. 

Prior to the reform of the urban water and sewerage sectors, Tasmanian water 
authorities and councils recorded storage levels at various reservoirs and lakes. 
However information that had been provided for the inventory in this report has 
been lacking for some of these councils. It is therefore assumed that the total 
number of storage monitoring sites responsible under the new water corporations 
is likely to be greater than indicated in Table 4. At this point in time it is unknown 
whether any data exists relating to continuous level monitoring for large privately 
owned storages or those managed within the mining industry. 

4.5	 Category 4 Data – Meteorological 
In Tasmania major water monitoring agencies monitor and record rainfall around 
the state providing for what would appear to be a good distribution for an 
appropriate rainfall monitoring network (as shown in Figure 7). Many of these 
stations are managed by Hydro Tasmania and DPIPWE whom perform quality 
control checks on a regular basis (twice yearly).

BoM Tasmanian Hydrology Unit also manage a rainfall network that consists 
of around 29 telemetered rain gauges. Meteorological sites used for weather 
reporting in Tasmania also exist for BoM outside of their Hydrology Unit. These 
sites have not been included or discussed within this document.

Hydro Tasmania (HT) has a network of 72 rainfall stations that are situated 
throughout Tasmania. All the stations operated by HT are visited at least twice a 
year for calibration checks. These checks are done using BoM standard 203 mm 
calibrator flask. The data is also plotted up against sites in nearby catchments on 
a weekly basis for preliminary quality coding and checking. These weekly data 
management reviews keep field staff informed of any potential non conformances 
with the data which can then be checked on the next field trip to the area.

DPIPWE has recently acquired sufficient equipment to accurately calibrate and 
maintain their distribution of 36 rainfall sites. These include 23 new rainfall site 
installations that were funded by BoM under the Modernisation Fund in 2008/09. 
Rain gauge calibrations are also conducted bi-annually for these sites. 

The majority of rainfall stations managed by major water agencies have been 
issued with the preferred BoM standard RIMCO 203 mm rain gauge.
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Figure 7 – �Tasmanian rainfall network map. Data obtained from inventory included in 
Appendix 6 (Note: BoM Hydrology Section flood warning sites only)
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Under the Water Regulations 2008 and in addition to rainfall, BoM require 
the reporting of various meteorological parameters if collected and stored in 
electronic format. Table 5 lists the various named organisations that collect 
specific meteorological data within the state. Note that this table does not include 
Tasmanian BoM sites managed by other BoM areas outside of the hydrology 
group, for example the Automatic Weather Stations (AWS) used for weather 
reporting.

4.6	 Category 5 Data – Water Use and Metering 

The following information regarding water use and metering has been sourced 
from the Department’s website at www.dpipwe.tas.gov.au/water. The Department 
is currently finalising a State Metering Strategy to increase the number of water 
meters to accurately measure water use that is taken and used for consumptive 
purposes under a water licence. These developments reflect the growing need to 
obtain data through water metering in order to make informed decisions regarding 
water allocation and sustainable water management of water resources at the 
property, regional and state-wide levels.

	 4.6.1		 Requirement for Water Meters

The Tasmanian Water Management Act 1999, under which water licences are 
issued, provides that the Minister may require the installation of a meter by any 
person taking water from a State resource, but until 2003 it had only been required 
in specific cases. Since 2003, DPIPWE has extended metering more broadly in 
recognition of its importance for water management and planning.

Site 
Owner

Note: Information has been sourced from the inventory provided in the appendix of this report. *This refers only 
to the Bureau of Meteorology telemetered sites owned by the Hydrology group and operated as part of the 
Tasmanian flood warning network.

Table 5 – Organisations that Collect Specific Meteorological Data within Tasmania

DPIPWE	 36	

LCC	 7

Forestry Tas	 2	 2			   2	 2		  2

Hydro Tas	 72	 1	 1		  1	 28		  1	

BoM*	 47	 4	 2	 2		  3	 3	 2	

Total	 164	 7	 3	 2	 3	 33	 4	 5	 0

Rainfall Wind 
speed

Solar 
irradiance

Dry bulb 
temper-

ature

Wet bulb 
temper-

ature
Relative 
humidity

Vapour 
pressure 

deficit
Total daily 

evaporation
Solar 

exposure
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The move to ensure that all significant licensed water users are metered follows 
a commitment made when Tasmania became a signatory to the National Water 
Initiative (NWI) in 2005. The NWI is a comprehensive strategy driven by the 
Australian Government to improve water management nationwide, and sets 
out objectives, outcomes and actions and time lines for ongoing water reform. 
Improving water metering and measuring are among its goals.

	 4.6.2		 Tasmanian Water Metering Initiative (TWMI)

The intent of the TWMI is that water licence holders whose volume of water 
allocated under their licence represents a significant proportion of the total water 
allocated in the relevant catchment will be metered within the next few years. In 
the case of the issue of new water licences and the transfer of existing allocations, 
licence holders may be required to act by installing meters as part of the relevant 
allocation and transfer procedures. In addition some licensees may be required to 
install meters in order to address specific management or compliance needs. By 
adopting this process it is planned that all significant water taken under a DPIPWE 
licence for commercial use will be metered within the next few years.

	 4.6.3		 Tasmanian Water Use Management Project (TWUMP)

This project will collect and develop a data management system to hold water 
use data for all irrigation licensees through the installation of up to 3000 telemetry 
units on farm water meters which are being rolled out across Tasmania. The water 
use data from the on-farm meters will be stored on a central web-based database 
and licensees will be able to access their own daily water use, total use and use 
against their allocation on line. A training program will be offered for irrigators, and 
will link with existing state-wide research and extension programs on water use 
efficiency.

The project will provide water users and water resource managers with reliable 
water use data for water management and planning purposes across Tasmania. 
Licensees will have real time access to accurate water use data which will result 
in more water efficient production. The project will advance the National Water 
Initiative objectives of improving water metering and measuring, and increase 
efficiency of water use in agriculture. A diagram of the project is shown in Figure 8. 
The project is currently under review pending the resolution of resourcing issues.

4.7	 Category 6 Data – Water Rights, Allocations and Trades 

Information on water entitlements in Tasmania is stored on DPIPWE’s Water 
Information Management System (WIMS) database. Information within this 
database includes annual allocations and periods for each licence. For example, 
a licence may be for 200 ML from October to February. Each licence in a given 
catchment is of a given surety (surety hierarchies 1 to 8 detailed below). 

As there are many irrigation extractions unmetered in the state, reliable records of 
actual extraction amounts do not exist. In the absence of any information on the 
actual extraction amount it is often assumed that all extraction licences are fully 
utilised. (Hydro Tasmania, 2010)
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The WIMS database indicates that (as at May 2011) there are 10,283 extraction 
licences with a combined extraction amount of 1,743.6 GL. Table 6 provides a 
breakdown for the number of licences that have been issued against extraction/
licence types. Prescriptive rights are also identified as an extraction type in WIMS 
but represent historical rights which are not issued anymore. These rights have 
now been converted to a high surety licence.

Internet

Improved management 
of on-farm water use.

Better statewide water 
management and 
resource planning.

 Increased productivity
 Increased efficiency
 Increased profitability

Facilitates water trading 
through accurate measurement 
of water transfer and use.

T  his project involves the installation of 3000 Ajenti telemetry systems to be 
fitted to water meters throughout the state.

Ajenti telemetry system

Ajenti telemetry system

Tr
ad

e

Tasmanian Water Use Management Project

Figure 8 – �Diagram of the Tasmanian Water Use Management Project

Table 6 – �Number of Water Licences and Extraction Amounts Recorded in WIMS 
Database (May 2011)

		  Extraction Amount (GL) 	
Extraction/Licence Type	 Number of Licences	 incorporates consumptive and 	
		  non consumptive use 

Riparian rights	 1,685	 26.9

Statutory rights	 52	 36.2

Water licences	 8,530	 1,676.2

Temporary rights	 16	 4.3

Total	 10,283	 1,743.6
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The following information provides information on water rights, allocation and 
trades and has been sourced from the Department’s website at www.dpipwe.tas.
gov.au/water

Under the Water Management Act 1999, DPIPWE has been delegated the power 
to grant or refuse water licence applications. Users must have a water licence and 
water allocation to take water from a river or stream, or store water in a farm dam, 
for farming or other commercial purposes with the exception of users listed under 
Part 5 of the Act.

Rights to water under Part 5 of the Act are predominantly for riparian landholders 
wishing to take water for stock, domestic house and garden purposes. Part 5 
rights also cover the following uses of water: 

•		 Riparian landholders for domestic purposes and livestock consumption 

•		 Fire fighting 

•		 Casual users for the above purposes 

•		� Surface water (water flowing over land and not in a watercourse) for any 
purpose 

•		� Groundwater for any purpose unless the area has been declared as a specified 
Groundwater Area

•		 Small-scale generation of hydro-electricity.

A water licence will be issued for a period of 40 years with provision made for 
reassessment of licence conditions every five years.

Surety Levels

Surety levels indicate the surety with which a water allocation can be expected 
to be available for taking. Level 1 water is available at the highest surety level. 
Where water restrictions are imposed the restriction protocol will generally restrict 
water allocations at a lower level of surety before restricting the taking of water of 
allocations at higher surety. The hierarchy of levels from highest to lowest is as 
follows:

	 Surety 1 Water 
	 (expected to be available at greater than 95% reliability) 

i.		� Rights for the taking of water for domestic purposes, consumption by livestock 
or fire fighting under Part 5 of the WMA ‘Rights in Respect of Water’ (i.e. no 
licence required); 

ii.		� Rights of councils to take water for town water supplies (allocation at this surety 
level is two thirds of their actual daily usage in the five years prior to 2000 
multiplied by 1.05 with the remaining one third allocated as surety 5).
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	 Surety 2 Water

The water provision allocated to supply the needs of ecosystems dependent on 
the water resource.

	 Surety 3 Water

Rights of licensees granted a licence by way of replacement of ‘old’ prescriptive 
rights granted under previous Acts. Under Clause 10 of Schedule 4 of the WMA, 
these licences are issued for a period of not less than 99 years. The taking of 
water is generally for commercial purposes.

	 Surety 4 Water

Rights of special licensees such as Hydro Tasmania. Special licences are granted 
to a body corporate for the generation of electricity, or for purposes reasonably 
incidental to that purpose, or for a specified purpose on application in writing to an 
Advisory Committee if the application is consistent with the objectives of the WMA.

Surety 5 Water 
(expected to be available at about 80% reliability – eight years in ten)

Rights issued for the taking of water otherwise than for the purposes described 
above under Surety levels 1–4. This includes rights issued for the taking of water 
under Part 6 of the WMA ‘Licensing and Allocation of Water’ for direct extraction, 
and for winter storage in dams, for use for irrigation or other commercial purposes.

Surety 6 Water 
(water allocations available at between 50% and 80% reliability) 

Rights at this surety level issued for the taking of water under Part 6 of the WMA 
‘Licensing and Allocation of Water’ for direct extraction for use for irrigation and 
other commercial purposes and for winter storage in dams.

Surety 7 and 8 Water 

Water allocations available with a lower level of reliability than a Surety 6 allocation 
(less than 50%). These allocations include water provided under catchment or site 
specific limitations and conditions, such as water taken in flood peaks in Hydro 
Water Districts to fill dam storages. 

4.8	 Category 7 Data – Urban Water Management

The Minister for Primary Industries and Water is responsible for administering 
the Water and Sewerage Industry Act 2008. The Minister is further responsible 
under this Act for developing and coordinating policies related to the regulation of 
the water and sewerage industry. The Urban Water Policy Unit has been created 
within DPIPWE to assist the Minister in carrying out these functions under the 
legislation. (www.dpipwe.tas.gov.au/water)
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Figure 9 – �Regional map of new water corporations (source www.mywatertas.com.au)
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	 Tasmanian Water and Sewerage Reform

The State Government, with the support of local government, has recently 
introduced wide ranging structural and regulatory reforms that will improve the 
delivery of water and sewerage services in Tasmania. Principally, the responsibility 
for the provision of drinking water and sewerage services has been removed from 
local councils and invested in three new regional corporations. These regional 
corporations include Cradle Mountain Water, Ben Lomond Water and Southern 
Water (see Figure 9). A fourth common services entity was also created to service 
these regional corporations. The corporations began operation on 1 July 2009 and 
will be independently run, but owned by local councils.

The Water Regulations 2008 currently name six Tasmanian councils that are 
required to deliver specified water information to BoM. The three new regional 
corporations will take on the responsibility for delivering much of this data to 
BoM. However, under the Water Regulations the regional corporations will also 
be responsible for delivering much of the newly collected water information 
from an additional 22 councils (some flood warning information will remain the 
responsibility of local councils). It is yet to be determined what types of water 
information are being monitored and collected for these additional councils. 

4.9	 Category 8 Data – Water Restrictions 

DPIPWE provides licence and allocation information to BoM directly via WIST on 
a weekly basis. During the summer period, a weekly report on water restrictions is 
also sent to BoM, and on an ad hoc basis during winter. 

4.10	 Category 9 Data – Water Quality 

In Tasmania the water agencies that collect the majority of continuous water quality 
data are Hydro Tasmania and DPIPWE. As shown in Figure 10 and derived from 
Table 2, Hydro Tasmania operates 69 continuous water quality monitoring stations. 
Several of these sites are short term and project related. In addition, DPIPWE’s 
current Baseline Water Quality Monitoring Program (BWQMP) consists of 52 
monitoring sites predominantly located at the bottom of catchments and across rural 
areas of Tasmania where flow monitoring stations exist. 

Currently, the measurement of basic water quality parameters by DPIPWE is 
completed on a quarterly basis at all gauging stations (or whenever stations are 
visited) and includes basic physicochemical parameters (temperature, electrical 
conductivity, dissolved oxygen, turbidity and pH). Prior to August 2009 total and 
dissolved nutrients samples (total nitrogen, total phosphorus, ammonia, nitrite, 
nitrate and dissolved reactive phosphorus) were collected on a monthly basis 
but this nutrient sampling program has now ceased. 

As part of the EPA Division’s requirements, proposed and existing activities 
conduct specific ambient monitoring programs. The extent and complexity of 
these programs are activity specific. The Division is also involved in baseline 
ambient monitoring programs.
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Figure 10 – �Tasmanian surface water continuous water quality network 
(Data obtained from inventory included in Appendix 6)
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At a subset of 37 DPIPWE sites, continuous recording instruments have been 
deployed which log electrical conductivity, temperature and turbidity at 20-minute 
intervals. At two of the 37 sites dissolved oxygen is also continuously monitored 
however these probes are currently being phased out due to ongoing data 
quality issues. It is not anticipated that these will be replaced in the near future 
until superior products become available with the required accuracy. Data from 
the 37 sites is generally quality checked and coded within a two to three month 
timeframe for availability to the public on WIST.

The inventory component of this report has also identified Southern Water, 
Cradle Mountain Water, Ben Lomond Water, Clarence City Council, and Forestry 
Tasmania as water agencies that manage sites involving in situ water quality 
instrumentation (refer to Table 2 for number of sites). Figure 10 that follows only 
identifies sites that have provided suitable mapping coordinates within 
the inventory. 

DPIPWE’s water quality monitoring stations are prioritised in terms of the 
frequency of maintenance and data quality checking and coding. Priority status 
for each DPIPWE site is provided in the following Table 7.

Site No	 Name	 Prior-	 Site	 Name	 Prior- 
		  ity	 No		  ity

18312	 Macquarie River downstream	 High	 635	 Huon River at Judbury	 Low 
	 Elizabeth River
18312	 Meander River at Strathbridge	 High	 17200	 Rubicon River at tidal limit	 Low
181	 South Esk River above	 High	 18221	 Jackeys Creek downstream	 Low 
	 Macquarie River at Perth			   Jackeys Marsh
18217	 Macquarie River at Trefusis	 High	 14207	 Leven River at Bannons Bridge	 Low
18313	 Macquarie River 1.25 kms	 High	 164	 Liffey River at Carrick	 Low 
	 upstream Elizabeth River Junction
191	 Break O’ Day River at Killymoon	 High	 14200	 Montagu River at Stuarts Rd	 Low
18311	 St Pauls River upstream South Esk	 High	 2219	 Swan River upstream Hardings Falls	 Low
25	 Nile River at Deddington	 High	 2218	 Douglas River upstream Tasman Hwy	 Low
19201	 Great Forester River 2 km upstream	 High	 2206	 Scamander River upstream	 Low| 
	 Forester Rd Bridge			   Scamander tWater Supply
447	 Mersey River at Latrobe	 High	 2202	 Prosser River upstream Lower Dam	 Low
30.2	 Ringarooma River at Moorina	 High	 499	 Tyenna at Newbury	 Low
2235	 Little Swanport River 3 km	 High	 3209	 White Kangaroo Rvt	 Low 
	 upstream Tasman Hwy
2212	 Little Swanport 800 m downstream 	 High	 2209	 Carlton River at tidal limit	 Low 
	 Eastern Marshes Rvt
3208	 Coal River at Richmond	 High	 3206	 Coal River downstream	 Low 
				    Craigbourne Dam 
14214	 Duck River upstream	 High	 14215	 Flowerdale River at Moorleah	 Low 
	 Scotchtown Rd
2205	 George River at St Helens	 High	 4201	 Jordan River at Mauriceton	 Low 
	 Water Supply
19204	 Pipers River downstream	 Low	 7200	 Esperance River at Dover	 Low 
	 Yarrow Creek			   Water Supply
76	 North Esk at Ballroom	 Low	 18219	 Back Creek upstream Wilmores Lane	 Low
19200	 Brid River 2.6 km upstream 	 Low	  
	 Tidal Limit	

Table 7 – �DPIPWE – Water Quality Site Maintenance Prioritisation
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In addition to continuous water quality monitoring, spot samples are also 
routinely collected and tested by many Tasmanian water agencies. Many of 
these samples that are recorded onto databases involve short term projects with 
less than one year of data. For the purpose of this report sites identified in Figure 
11 only include those with greater than five years of record. Alternatively, Table 
2 in Section 4.2 includes the total number of spot sample sites with greater than 
two years of data. 

Sites have only been included in Figure 11 for those organisations that have 
provided suitable mapping coordinates within the inventory.

	 Water Quality and Water Pollution

The Environment Division of DPIPWE ensures that water quality measures are 
consistent with the objectives of the State Policy on Water Quality Management 
1997 (SPWQM). The main objective of the Policy is to maintain or enhance water 
quality. The Division also aims to address the problems associated with water 
pollution through a process of detection, control and remediation. It is responsible 
for the environmental assessment of high-risk activities that have significant 
potential to pollute waterways and may use the enforcement provisions of the 
Environmental Management and Pollution Control Act 1994 to require the clean-up 
and remediation of water bodies affected by industrial pollution. 

4.11	Database Infrastructure

Information on database infrastructure has been gathered for many of the water 
information collection agencies in Tasmania and presented below. Progressive 
versions of this document will endeavour to include database descriptions for all 
‘named agencies’ and document any intentions of future upgrades. In the past 
Hydstra TSM has been adopted in Tasmania as the preferred data management 
system for major water agencies. The owners of Hydstra TSM (Kisters) have 
recommended that this system be replaced in the near future as the product has 
been declared ‘end of life’. Major Tasmanian water agencies are now faced with 
the task of choosing an appropriate replacement.

4.11.1	 Hydro Tasmania 

Hydro Tasmania currently use the Hydstra TSM data management system 
from Kisters AG Germany. As Time Studio has been declared ‘end of life’ 
the Kisters recommended replacement is their next generation time-series 
data management system WISKI 7 (WISKI). WISKI is an environmental data 
management system designed for but not limited to management of data in the 
areas of surface water monitoring, groundwater monitoring, dam safety, hydro 
power generation, wind power generation, meteorology, flood forecast and 
alarming and urban hydrology. 

WISKI is a scalable three tier data management system; the data tier where the 
time series data is stored is a relational database such as Oracle or SQL server. 
Time series business logic is provided by the middle tier and the presentation 
tier performed by time series client applications (TCAs). TCAs include the WISKI 
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Figure 11 – �Tasmanian surface water, water quality spot samples network. 
(Data obtained from inventory included in Appendix 6)
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interactive client for quality assurance, analysis and data publication, WISKI 
modelling used primarily for time-series forecasting such as water storage inflows, 
WISKI web for visualisation of time series data via internet technology, and WISKI 
Service Provider for automation of work processes such as creation of standard 
reports and flood warnings. A diagram showing the architecture and system 
components of WISKI is represented in Figure 12.

At Hydro Tasmania the time-series data management system provides near real 
time decision support for energy production, energy trading, and dam safety. The 
typical work flow is:

•		  Telemetered data acquisition;

•		�  Automated data quality assurance (max/min value exceedance, value rate of 
change exceedance, temporal gap detection);

•		�  Scheduled production of, decision support plots, tabular reports, and 
exception alarms based on both acquired and modelled time-series; and

•		  Manual data quality assurance and analysis.

Figure 12 – �Simplified WISKI architecture diagram
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4.11.2	� Department of Primary Industries, Parks, Water 
and Environment (DPIPWE)

DPIPWE also stores its water resource information within Hydstra TSM and is 
currently in the process of determining an appropriate fully supported replacement 
for the near future. The current Hydstra TSM system also includes data series 
data for water levels and groundwater chemistry for monitored groundwater sites 
and will include some water use (metering) information (telemetered and non-
telemetered) in the near future. Allocation data is stored in the WIMS (Water 
Information Management System) database and managed through the WIMS 
Oracle application. 

Groundwater management is a new responsibility for DPIPWE under the Water 
Management Act 1999 with the Groundwater Information Management System 
(GWIMS) currently under development. Monitoring bores construction details and 
hydro geological parameters are currently stored in the Tasmanian Information 
on Geoscience and Exploration Resources (TIGER) Oracle spatial database 
together with information for remaining 9200 boreholes. These bores form a basis 
for assessmtent and management of Tasmanian groundwater resources. During 
the GWIMS database development all groundwater data will be migrated from 
the TIGER database system into GWIMS. Allocation data will also be stored in 
WIMS and any successor licence and allocation management system. Individual 
servers are used within the DPIPWE Corporate IT infrastructure for data storage 
and as application servers for Time Studio and WIMS. Data supply to the Bureau 
is maintained via a separate high availability server system and DPIPWE is 
participating in the Bureau’s database merger project using this platform.

4.11.3	 Bureau of Meteorology (BoM) – Rainfall and Water Level Data

The Tasmanian BoM polls data through the Hydstra TSM data base system, which 
is then stored on a TSM database in Melbourne. As with the other major water 
information collection agencies, BoM will also be determining an appropriate 
replacement of this database system in the near future. Event-based radio data 
is received and decoded through the Bureau owned Enviromon-Real Time 
Environmental (Flood) Data Monitoring System. Data is stored on local servers; 
automatic weather stations (AWS) data via PSTN dedicated lines and radio links; 
daily reporting is via a ROT (remote observer terminal) or manual reporting via the 
world wide web. Manual and daily records are sent in at the end of the month for 
data entry. All data is stored in AIFS – Australian Integrated Forecasting System.

4.11.4	 Southern Water

Up until recently Hobart Water (now Southern Water) has used Time Studio to 
store and manage their water resource information. They are currently in the 
process of replacing this system with a new product called Aquarius. Onstream 
is involved with rolling out the Aquarius database and reporting tools to the 
remaining regional bodies, Cradle Mountain Water and Ben Lomond Water, in 
the near future.
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4.11.5	 Rivers and Water Supply Commission (RWSC)

RWSC currently stores all water records on Excel spreadsheets. RWSC has 
expressed the need to purchase a new database to improve its current system 
and ensure automated delivery of data to BoM. 

4.11.6	 EPA Division (DPIPWE)

Under the EPA Division’s reporting requirements, activities may be required to 
routinely report environmental monitoring data as part of their permit conditions. 
The EPA Division has developed a data management system inhouse that 
consists of several components. A software program (+Temp) automates the 
importing of monitoring data from laboratories (csv, .txt, .xls or .xlsx files) and 
instruments such as Hydrolabs. Another developed software Sink is designed to 
take many different data formats produced by different laboratories, instruments 
(e.g. hydrolab) and templates, such as +Temp and converts the data into 
a consistent data format that can be imported via Drain or Spigot into the 
monitoring database. 

The water sample software and interface (Drain) links to an SQL database. 
It is designed to import a standardised data format produced by Sink into the 
monitoring database after it quality checks the data for errors and duplication. 
A Java standalone application (Spigot) uses a MySQL local database to house 
both discrete (sample-based) and flow data from multiple sources. Spigot 
allows the user to perform hundreds of types of calculations including mass 
loads and hardness correction. Spigot uses the MySQL database to easily 
share data between other Spigot users using the built in sql file export. Using 
an XML exporter, samples of required data can be transferred to the Bureau of 
Meteorology (BoM) at specified frequencies. Spigot also has an XML engine built 
in that can be extended to provide direct reporting to the BoM database. 

Another software program that is used within the EPA called Splash-Back runs 
a variety of different query functions that interrogate an identified monitoring 
database and produces outputs of tabular data, statistics and graphs as MS 
Excel spreadsheets and tables. A version control package called Schooner is 
also used to combine the data entry template +Temp with the data conversion 
tool Sink, the integration and calculation program Spigot, and finally the reporting 
capability of Splash-Back. It uses the Java Web Start technology so as to deliver 
the package from the web which will allow users to always have the latest version. 
By packaging these four tools together, and providing simple deployment to data 
users and providers, Schooner will allow the management of water quality data 
from laboratory analytical certificates (results) through to reporting. A high level of 
QA/QC is maintained for data importing, interrogation, integration of different data 
sources and tabular and graphical outputs. 

Groundwater data monitoring conducted by new and existing activities including 
contaminated sites regulated by the EPA Division is mostly stored on hard copy 
and isolated spreadsheets. However, with the iterations of the EPA Division’s data 
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management system data importing and storage will be achieved. Integration of 
databases with data owners will also be developed as part of the modernisation of 
data management in the EPA Division.

4.12	Coordination of the Flow of Information and Data Transfer Process

BoM has stated:

“Ultimately, organisations listed in the Regulations are accountable for the 
provision of data to the Bureau and any arrangements for third party data 
provisions need to be mindful of this fact. Where an agency (e.g. A lead water 
agency) seeks to act as an intermediary for data delivery between another agency 
and the Bureau and another organisation named in the Regulations, that agency 
must demonstrate that the arrangement will streamline data provision, with no 
impediment or risk to the delivery requirements specified in the regulations. While 
the Bureau is prepared to consider such arrangement on a case by case basis, 
the onus is on the organisations delivering the data, not the Bureau, to make the 
case.” (Papers for JRGWI Meeting 12-13th March 2009)

The requirement to comply with the Water Regulations 2008 by providing data to 
BoM has precipitated the clarification of hydrographic site management protocols 
in Tasmania. Each site now has a primary owner and operator responsible for the 
provision of water information to BoM. This has resolved previous issues where 
the multiple site users recorded similar data but used individual instrumentation, 
logging and telemetry systems. Near real time sharing of water monitoring data 
(via ftp) is now possible between Hydro Tasmania, the Department of Primary 
Industries, Parks, Water and Environment; and the Tasmanian BoM. (Web server 
data transfers may be possible where the telemetry is provided by Ajenti units). 
The remaining section describes data transfer processes for various organisations 
and data types.

4.12.1	 Hydro Tasmania

Hydro Tasmania operates a number of hydrographic sites on contract for various 
parties named in the Regulations. Where requested by the named party, Hydro 
Tasmania is able to provide the water information directly to BoM at the same time 
that it provides its own data.

4.12.2	 Urban Water 

The consolidation of three new water corporations should simplify the provision of 
urban water information in the future.

The Water Smart Australia program (now administered by the Department of 
Environment, Water, Heritage and the Arts (DEWHA) has funded a project to 
telemeter many of the agricultural water meters (e.g. irrigation pumps). The water 
information collected in this project is all placed into a centralised database. 
Presently the project is being constrained by the number of compatible meters that 
have been installed.
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4.12.3	 DPIPWE 

DPIPWE is supplying two data streams to the Bureau, an initial historical set with 
twice daily updates including ratings (this meets DPIPWE’s statutory obligations) 
and groundwater information. The recent upgrade of the current groundwater 
monitoring network, including the installation of new loggers and telemetry will 
allow the direct download and transfer of data collected from temperature and 
water level probes into the department’s database. 

The EPA Division of DPIPWE has recently developed an XML exporter. Samples 
of required data can therefore be transferred to BoM at specified frequencies 
consistent with the WDTF. The developed software Spigot also has a XML engine 
built in that can be extended to provide direct reporting to BoM database. The 
version control package Schooner combines the data entry template +Temp with 
the data conversion tool Sink, the integration and calculation program Spigot, 
and finally the reporting capability of Splash-Back. It uses the Java Web Start 
technology so as to deliver the package from the web which will allow users to 
always have the latest version.

The EPA Division has also developed a data management system that applies 
QAQC in the importing, storing, integration and exporting of data. Samples of 
required data can be transferred to BoM in the required water data transfer 
format at specified frequencies extracted from the primary data source that has 
been imported and stored using QAQC principles. With the integration capacity 
of developed software the application of standards and best practice is possible 
through the developing integrated network.

DPIPWE provides licence and allocation information to BoM directly via the Water 
Information System of Tasmania (WIST) on a weekly basis. During the summer 
period, a weekly report on water restrictions is also sent to BoM, and on an ad hoc 
basis during winter.

4.12.4	 Flood Warning Data

Flood warning information is also provided for nominated stations. Flood 
warning river level information is provided as soon as it becomes available 
in the telemetry system. Both information streams are supplied by FTP but in 
different formats. These formats include flood warning data being supplied as 
HCS formatted files for BoM’s operational systems and statutory sets which are 
supplied in BoM WDTF.

4.12.5	 SWIC Role

Subject to funding availability the Strategic Water Information Coordinator (SWIC) 
is able to assist the various named parties in their interactions with BoM as they 
clarify their data supply obligations.



Department of Primary Industries, Parks, Water and Environment, May 2011 68 

Section C: Gap Analysis – Issues and Opportunities

5	 Section C: Gap Analysis – Issues and Opportunities
The effective ongoing management and sustainable development of Tasmania’s 
water resources relies on accurate and readily available water level, stream flow 
and water quality information to both water managers and water users. Stream 
flow and water level information not only supports water management decision 
making on a daily basis but also supports hydrological modelling, environmental 
flow determination and flood warning.

Investment in irrigation and other water infrastructure has increased significantly 
over the past 25 years. This has lead to an increased demand by water 
management agencies for reliable and timely water level and flow information 
that they can use for making management decisions. Unfortunately much of the 
existing monitoring infrastructure and associated systems do not currently have 
the capacity to meet these increased demands.

The previous sections of this SWIMP described the various reasons for 
establishing water monitoring networks in Tasmania. This following section will 
identify what gaps exist within current networks and associated data management 
systems. It will also provide a summarised list of major gaps at the end of Section 
C for each category of data. 

Each of the named parties was requested to provide an assessment of what they 
viewed as the gaps in their existing networks (template included in Appendix 3). 
They were asked to focus on the following points: 

•		�  In the spatial distribution of field stations for the collection of water level, flow 
and water quality data;

•		�  Processes and protocols for the storage, management, and transfer of water 
information;

•		  Potential improvements to existing infrastructure and monitoring equipment; 

•		�  Instrumentation and equipment upgrades including acoustic doppler 
technology to improve current stream flow gauging data; and 

•		  Flood warning systems.

The detailed unedited responses from the various named parties are provided in 
Appendix 3.

5.1	 Surface Water Monitoring – Streams and Lakes

During the 1970s and 1980s the State Government’s stream flow monitoring 
network (excluding Hydro Tasmania sites) exceeded 140 sites. Due to financial 
restraints in the early 1990s the network was reduced to around 30 sites. It is now 
considered that 140 sites best represents the required number of sites to manage 
the water resource sustainably (outside of the Hydro Tasmania Districts). 
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It should be mentioned that 140 sites would be viewed as providing an adequate 
spatial representation but not necessarily provide an ideal representation on 
an operational basis. As the number of DPIPWE stream flow monitoring sites is 
currently at 82 it is considered that to manage Tasmania’s water resource at finer 
spatial scales an expansion of the network with approximately an additional 60 
sites will be required in the foreseeable future. 

In many instances only the terminus of catchments are being monitored, which 
is not providing sufficient information to adequately manage the upper sub-
catchments. Many catchments in Tasmania still either have no stream flow 
monitoring or the stream flow monitoring that is carried out is still not sufficient 
to manage the water resource locally, particularly in terms of water management 
restrictions. Table 8 identifies additional sites that would assist in improved 
management of such catchments. 

Decisions on irrigation restrictions, licence applications and future management 
strategies in these un-monitored circumstances have to be based upon anecdotal 
evidence and may appear to be arbitrary as there is little or no data available to 
ensure carefully calculated decisions occur.

There is a lack of certainty regarding ongoing funding for many of the monitoring 
sites. For example, over the past five years Hydro Tasmania’s budget for 
operating and maintaining its hydrographic network has been reduced by 
approximately 25%. Similarly, DPIPWE’s funding, sought through the State 
Government’s ‘SMART Farming’ program in 2006, resulted in 26 new and re-
established gauging stations and hiring of temporary staff. This funding ceased 
in 2010 although base level funding is ongoing to maintain the baseline network. 
The recent expansion of DPIPWE’s stream flow monitoring network from 56 to 
82 sites has shown considerable benefits in the ability to manage water both on 
a daily basis, to identify future water availability and to provide information for 
daily irrigation management by farmers.

Constrained resources means it is important that a core water monitoring network 
is identified and maintained. A core network would include existing sites that are 
used by multiple water entities. A network of 50-75 sites should become priority 
sites for ongoing funding and upgrades in Tasmania. These sites will meet the 
needs for a range of users and provide quality data possibly in ‘real time’. 

The sites will hopefully be a priority for repair and maintenance for the organisation 
managing them. The criteria for identifying these sites have not been determined. 
It must be emphasised that this core network would not include all the sites 
necessary to monitor, manage and report on Tasmania’s water resources. 
Additional sites would need to be established for that purpose.

The various named parties have identified a number of additional sites that 
would be required to improve the sustainable management of Tasmania’s water 
resources. Table 8 lists these sites.
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Table 8 – �Establishment of Additional Stream Flow and Water Level Sites Identified as 
Water Management and Flood Warning Priorities for Various Organisations

Agnes Rivulet (DPIPWE)	 *Lake Crescent (DPIPWE)
Arthur River downstream of Rapid River (DPIPWE)	 *Lake Sorrell (DPIPWE)
Ben Lomond Rivulet (DPIPWE)	 Leven River in upper catchment (DPIPWE)
Blythe River at Iron Mine Road (DPIPWE)	 Little Brid River (DPIPWE)
Boobyalla River (DPIPWE)	 Montagu River at Togari (mid catchment) (DPIPWE)
Browns River (DPIPWE)	 New Haven Creek upstream of Black River (DPIPWE)
Camp Creek at Wynyard Water Supply Intake (DPIPWE)	 Nicholls Rivulet (DPIPWE)
Clayton Rivulet at Sprent (DPIPWE)	 Nile River in bottom of catchment (DPIPWE)
Clayton Rivulet at Thompsons Road (DPIPWE)	 North George River (DPIPWE)
Clyde River upstream of Meadowbank (DPIPWE)	 North West Bay River (upper catchment) (DPIPWE)
Coiler at Coilers Crossing (DPIPWE)	 Orielton Rivulet upstream of tidal limit (DPIPWE)
*Craigbourne Dam – lake level site (RWSC)	 Peak Rivulet 3.5 km upstream of Esperance River 	
		  (DPIPWE)
Dasher River (DPIPWE)	 Pet River upstream of Burnie Water Supply (DPIPWE)
Derwent River – above water supply (Hobart Water)	 Plenty River (DPIPWE)
Duck River in upper of catchment (DPIPWE)	 Quamby Brook d/s of Eden Rivulet (DPIPWE and RWSC)
Edith Creek (DPIPWE)	 Riley’s Creek upstream of Dam (DPIPWE)
Emu River in bottom of catchment (DPIPWE)	 Roger River (DPIPWE)
Ettrick River upstream of South Rd (King Island) (DPIPWE)	 Rocky Creek near Lilydale (LCC)
Flowerdale River in bottom of catchment (DPIPWE)	 Ringarooma River above tidal limit (DPIPWE)
Franklin Rivulet 1.5 km upstream of tidal limit (DPIPWE)	 Russell River (DPIPWE)
George River in upper catchment (DPIPWE)	 Samphire River (Flinders Island) (DPIPWE)
Gordon below Huntley (Hydro Tas)	 Sisters Creek (DPIPWE)
Great Musselroe River 6.5 km upstream of Mouth (DPIPWE)	 South Esk above Trevallyn Dam (DPIPWE)
Greens Creek (DPIPWE)	 South Pats River at Whitemark water supply intake 	
		  (DPIPWE)
Inglis River upstream of Flowerdale River junction (DPIPWE)	 Styx River (DPIPWE)
Iron Creek (DPIPWE)	 Supply River 0.5 km upstream of Tamar River (DPIPWE)
Isis River (DPIPWE)	 Tomahawk River upstream of tidal limit (DPIPWE)
Jordan River at Bridgewater (DPIPWE)	 *Tooms Lake (BoM)
Kermandie River (DPIPWE)	 Tyenna River – lower catchment (Hobart Water)
Lachlan River (DPIPWE)	 Welcome River at Redpa (DPIPWE)
Leith Creek at Meander – flow monitoring (RWSC)	 Watery Plains intake on North Esk River (BLW)
Lake Leake (BoM)	 Wilmot River upstream of Forth River (DPIPWE)
Waratah Water Supply (CMW)	 Western Creek downstream of Dale Brook (RWSC)
Gawler River-Pump station upstream (CMW)	 Zeehan Water upstream of Weir (CMW)
Gawler River-Pump station downstream (CMW)	 Queenstown River-New Sewer TP (CMW)
Manuka Creek-Strahan (CMW)	 Railton Creek-Sewer (CMW)
Mt Creek-Rosebery (CMW)	 Ridgley River-Sewer Outfall (CMW)
Stitt River-Rosebery (CMW)	 Dowlings Creek-Yolla (CMW)
Conglomerate Dam-Queenstown (CMW)	 Zeehan Water downstream of Weir (CMW)
Conglomerate River-Queenstown (CMW)	 Dasher Creek-Sheffield (CMW)
Southern Marine Shiplift Warf (LCC)

(Note: information obtained from gap analysis in Appendix 3) 
*Indicates new sites recently installed or upgraded
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5.1.1		 Rivers and Water Supply Commission

As listed in Table 8, the Rivers and Water Supply Commission (RWSC) has 
identified deficiencies in water monitoring at Craigbourne Dam, Quamby Brook 
and Western Creek. Currently water levels at Craigbourne Dam are recorded by 
hand. Automation and telemetry of the dam level is required which would allow 
for better stream management (BoM funding in round 3 has now been provided 
to install monitoring equipment at Craigbourne Dam). Reinstating the automation 
and telemetry of the decommissioned DPIPWE stream flow sites (Quamby Brook 
downstream of Eden Rivulet (Station No. 18226) and Western Creek downstream 
of Dale Brook (Station No. 18213)) would allow for accurate environmental stream 
flow management within the Meander Irrigation Scheme.

RWSC has also identified a critical information gap regarding current flow 
estimates for the amount of water being diverted from Meander River into Leith 
Creek. The Tasmanian Irrigation Schemes (TIS) regulates water into this creek 
for irrigators to extract from. Remaining flows are then released into Western 
Creek. Flow monitoring equipment and associated infrastructure would allow 
accurate measurement of this water so water balances can be determined within 
this system.

As future schemes come online more monitoring sites may be required to monitor 
for sufficient environmental flows downstream of the irrigation schemes.

5.1.2		 Launceston City Council

With previous endorsement through the Tasmanian BoM’s hydrology section, LCC 
have identified the need for an additional Tamar River level gauge at Southern 
Marine Shiplift Wharf. This new site would assist in the calibration of river models 
used in flood warning predictions and aid towards refining the relationship between 
Low Head surges and flood levels at Launceston. In addition it would also be 
used to issue direct SMS alarms relating to the imminent flooding of critical 
infrastructure points such as roads and floodgate closures. 

5.1.3		 NRM South

NRM South has indicated that the Swan-Apsley catchment is lacking in 
the amount of permanent monitoring sites that are established to record 
stream level and flow. They have advised that this catchment has significant 
conservation values, and includes two Ramsar wetlands, three wetlands 
listed on the Directory of Important Wetlands (DIWA) and a number of rivers 
that have a high conservation value. The catchment also contains many rare 
and threatened species and communities. It has been identified by NRM 
South as a priority catchment in Tasmania’s southern region. In the face of 
climate change pressure on water resources within these river systems is also 
expected to increase in the future with regard to agricultural irrigation and 
drinking water requirements. (Kathleen Broderick, CEO NRM South, personal 
communication. 5 June, 2009)
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5.1.4		 Cradle Mountain Water

After a recent change in responsibility from local councils to water authorities, 
Cradle Mountain Water (CMW) is now responsible for the North-West and western 
area of Tasmania in relation to water supply. Currently there exists major gaps in 
accurately determining what the actual water supply is for communities across 
these areas. In an effort to resolve this critical information gap, CMW has engaged 
a consultant to prepare a report recommending the type of infrastructure and 
instrumentation that would be required to assist with determining accurate water 
availability and supply. 

Currently CMW has identified 16 sites that would require the installation of 
sufficient water monitoring systems that would also provide real time data. These 
sites have been prioritised to a list of eight critical stations that are necessary to 
provide CMW with information to manage these water supplies efficiently. These 
sites have been identified in Table 8 (a prioritised list of these sites are included in 
Appendix 3).

If installed, information collected from these sites would be useful for other 
organisations or persons including the Bureau of Meteorology (BoM), in that 
stations would provide information from areas not traditionally assessed by the 
local hydrographic agencies who are more concerned with hydro electricity 
generation and irrigation. This data would not only assist CMW, but many other 
water information users when looking at water efficiencies and accounting 
throughout Tasmania. CMW is prepared to maintain these stations into the future 
from an ongoing operation and maintenance perspective to ensure the data is 
available to CMW and other interested parties if required. 

5.1.5		 Review of Stream Flow Monitoring Networks 

There have been few formal whole-of-state reviews relating to stream flow 
monitoring in Tasmania which have been referenced in this document. Individual 
water management agencies periodically review their own networks. These 
reviews are typically driven by funding availability and do not necessarily consider 
the broader issues or value of the agencies network on a state-wide or strategic 
basis. For example, in 2006 DPIPWE received SMART Farming funding to open 
some previously decommissioned gauging stations and a limited number of new 
sites. Also, Hydro Tasmania periodically reviews its sites in accordance to their 
business needs and funding availability. This involved identifying sites in order 
of importance. Higher category sites would therefore receive a higher level of 
maintenance. Alternatively, maintenance was reduced at sites perceived to be of 
reduced value to the business.

Documented reviews for stream flow monitoring networks are limited to the 
following: 

•		��  The Design of a Monitoring System for Tasmania’s Water Resources – 
DPIWE, January 2000 

•		��  DPIW Water Monitoring Station Annual Audit – Tas Water Consulting 2009.
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5.1.6		 Review of Water Quality Monitoring Network and Systems

Across Tasmania there is a number of largely independent water quality monitoring 
networks in existence. The networks may consist of either continuous monitoring 
sites with a limited number of parameters being monitored or regular spot sampling 
where the number of parameters tested for is more comprehensive.

Among the entities operating these networks are:

•		�����  Water and sewerage supply authorities – to determine water treatment 
requirements and sewerage outfall compliance;

•		���  State agencies (DPIPWE) – as part of the state baseline Water Quality Program 
or other programs;

•		��  Mining companies – to monitor impacts on the environment and demonstrate 
compliance;

•		��  Hydro Tasmania – to monitor impacts on the environment and licence 
compliance; and

•		��  Natural Resource Management Regions.

A number of reviews of water quality monitoring in Tasmania have been undertaken. 
Some of these include:

•		��  Review of DPIPWE’s Baseline Water Quality Monitoring Program 2008 
(BWQMP);

•		��  Review of the State Policy on Water Quality Management 1997; 

•		��  An assessment of Surface Water Quality Monitoring in the Southern Tasmania 
NRM Region 2008;

•		��  North-East Rivers Environmental Review 2001; and

•		��  North-West Rivers Environmental Review 2001.

The collection of water quality data and its use in Tasmania still needs to be 
reviewed from a jurisdictional perspective. There are a number of potential gaps in 
data collection, and possible duplication that need to be determined. A jurisdictional 
review would:

•		��  Assess the current network of sites and data collected; and

•		��  Review and analysis of WQ data by sub catchment to determine current trends 
and establish accepted triggers.

Reference sites to further inform the development of aspirational water quality 
targets are required. The trigger values would be used for management 
purposes across the catchment. Current BWQMP sites are located at the bottom 
of catchments in rural areas and are therefore predominantly modified to some 
extent. Achieving a consistency in what water quality triggers and targets are on 
a catchment/regional/sub catchment basis will need discussion with other 
named parties.
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In recent communications, NRM South has indicated that BoM should consider 
as their role under the Water Act 2007, the development of nationally consistent 
guidelines and processes for the development and application of triggers, reference 
sites and targets. (Kathleen Broderick, CEO NRM South, personal communication. 
5 June, 2009)

Within DPIPWE the EPA has identified the need for an integrated data collection, 
processing and storage system for water quality information. 

5.1.7		 Water Quality Sampling

Additionally, DPIPWE and Hydro Tasmania baseline water quality monitoring 
networks are overlaid with a higher density network of NRM monthly water 
quality monitoring sites. These additional networks exist predominantly in the 
North-West, North-East and northern Midlands of Tasmania and provide a good level 
of coverage for the monitoring of ambient water quality. However there are significant 
gaps in the southern Midlands and southern regions of the state (the southern NRM 
region). Therefore there are some catchments in Tasmania which either have no 
water quality monitoring or insufficient water quality monitoring required.

Additional water data may be available from monitoring programs conducted as part 
of the requirements specified by the EPA Division for new and existing activities and 
baseline monitoring programs conducted either by the EPA Division or in partnership 
with other programs and organisations including the Derwent Estuary Program, 
NRM groups (Tamar Estuary and Esk River Program) and other industries.

As part of the requirements to maintain or enhance water quality in the State 
under the SPWQM 1997, proposed and existing activities regulated by the EPA 
Division are required where relevant to conduct ambient monitoring of surface and 
groundwater quality. This will continue into the future so site specific monitoring 
will generate robust data to assist in the generation of water quality targets and 
objectives. These monitoring programs are funded by the proponents of the new 
activities and existing operators of activities.

Summary of Gap Analysis for Surface Water Monitoring Network

1.	� Additional monitoring sites required at strategic locations for improved water 
management and water accounting.

2.	� Determine 50 – 75 priority sites for Tasmania that will meet the needs for multiple 
users. May incorporate existing sites as well as establishment of some new sites. 

3.	 Formal review for whole of state stream monitoring network.

4.	� Jurisdictional whole of state review required for WQ monitoring to assess current 
network. 

5.	� Consideration of nationally consistent guidelines for development and application of 
WQ triggers, reference sites and targets.

6.	� Integrated data collection, processing and storage system for water quality 
information within the EPA.
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5.2	 Irrigation Schemes and Development

The Tasmanian Irrigation Development Board (TIDB) has also been established 
by the State Government to identify and construct a number of irrigation projects 
across Tasmania. If these projects are constructed a considerable number of 
water monitoring sites will be required to assure that these irrigation schemes are 
operated sustainably. Currently the RWSC is not sufficiently equipped to engage 
in a regular stream monitoring, calibration and maintenance program. As new 
monitoring sites are established it will need to be determined who and how these 
sites will be managed so as to meet regulatory requirements. 

Information on the location and type of monitoring sites that will be required will be 
included in future versions of the SWIMP as the information becomes available.

Summary of Gap Analysis for Irrigation Development

7.	� Determine who and how new monitoring sites will be managed under irrigation 
development projects.

8.	� Determine what types of monitoring sites will be required under irrigation development 
projects. 

5.3	 Instrumentation 

The potential exists, where practicable to standardise the equipment used to 
monitor flows and transmit the data to the various water entities databases. 
Ideally this should be completed as equipment is replaced at the end of its useful 
life. Standardising equipment should lead to reduced costs. Some examples of 
possible changes follow.

5.3.1		 Level Sensors

The Hydro Tasmania network of water level stations currently uses a range of 
instrumentation from encoders to depth probes to pressure transducers. It would 
be beneficial to standardise on shaft encoders and the gas pressure system using 
pressure transducers. An upgrade of 14 old hydrostatic DRUCK depth probes to 
a gas pressure system would be required. Within Tasmanian water agencies, gas 
pressures systems have been recognised as providing more accurate data and a 
preferred system than ‘wet sensor’ type instruments.

5.3.2		 Side Looking ADV Instruments

DPIPWE has identified a few key sites that require the installation of Acoustic 
Doppler Velocimeters (sidelookers) to assist with backwater issues where 
conventional monitoring cannot record accurate flow. This technology has already 
been proven as a reliable means for recording flow during backwater events within 
many water monitoring agencies. 
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5.3.3		 Rain Gauges

The Hydro Tasmania network includes approximately 20 rainfall stations that 
are due for upgrade from old 200 mm gauges (various brands) to BoM preferred 
standard of RIMCO 203 mm units in the next few years. 

The Tasmania BoM also requires additions to its rainfall network. Apart from 
service delivery aspects associated with flooding there is the service aspect 
related to supporting the engineering and design community with information on 
large rainfall events. Although BoM has a reasonable network of rain gauges the 
density of the pluviographic network is quite limited. In addition, the pluviographs 
are limited to measurement of defined volumes on an interval basis or an event 
basis. There is not the ability to estimate variable rainfall rates over very short 
intervals. Expanding BoM’s pluviographic network to have clusters of standard 
gauges supporting high-end droplet measuring gauges is seen as a cross-cutting 
activity to not only improve the service delivery function but quasi-research activity, 
and the development of water information standards.

5.3.4		 Telemetry

As mentioned in section B and shown in Table 3, Tasmania has reasonable 
telemetry coverage for its continuous water monitoring network. However, some 
key sites important to water management, business operations such as hydro 
electricity and flood management still require telemetry systems where there is no 
available landline, Next G coverage, or satellite system installed. 

As mentioned in Section 4.1, packet data is recognised as a more efficient, 
reliable, and secure method for data transfer with satellite systems. This is also 
applicable to 3G networks. DPIPWE will therefore be adopting packet data 
technology for all remote telemetered sites in the near future. It is also expected 
that other Tasmanian water agencies will follow this path. 

Launceston City Council has identified the need for telemetry upgrades at 
selected flood warning sites. These sites have been prioritised with advice from 
the Tasmanian BoM hydrology section. Telemetry upgrades would include the 
installation of SERCK SCADA remote telemetry units. These upgrades would 
enable real time level monitoring at sites critical to flood warning in urban 
catchments. Data can then be distributed to local servers for storage, alarming, 
website display and provision to BoM. Sites prioritised for these upgrades are 
included in Table 9.

Table 9 – �LCC Flood Warning Sites Requiring Telemetry Upgrades

Site name	 Telemetry upgrade type	 Current system

Kings Meadows Rvt at Hobart Rd	 SERCK SCADA	 3G

Newnham Rvt at Georgetown Rd	 SERCK SCADA	 3G

Low Head automatic tide gauge	 SCADA	 NIL
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5.3.5		 Water Quality Instrumentation

A major concern with current water quality networks for many water agencies 
in Tasmania are issues related to frequent instrument malfunction, resulting in 
significant levels of lost and or poor data. Resources (people and funding) are 
required to replace ageing and/or malfunctioning equipment. Replacement of this 
instrumentation would assist in gathering higher quality and reliable data. 

The Hydro Tasmania network of water quality stations has a range of sensors that 
are not all referenced to supply the same quality data. To standardise the entire 
network would require the purchase of a number of new Hydrolab water quality 

Table 10 – Remaining DPIPWE Sites that Require Telemetry Installation or Conversion

Site name	 Telemetry upgrade type	 Current system

Meander River at Strathbridge	 3G	 Landline

Pipers River below Yarrow Creek	 3G	 Landline

Tyenna River at Newbury	 3G	 Landline

Coal River at Craigbourne	 3G or Sat/packet data	 Landline

Jordon River at Mauriceton	 3G or Sat/packet data	 Landline

Ransom River at Sweet Hills Rd	 Radio/3G 	 Nil

Snug River at Snug Tiers	 Radio/3G	 Nil

Lake Sorell 	 Radio/3G	 Nil

Lake Crescent	 Radio/3G	 Nil

Clyde River downstream Lake Crescent	 Sat/packet data	 Landline

Coal River at Baden	 Sat/packet data	 Nil

Davey River Pluvio	 Sat/packet data	 Nil

Little Swanport River at Eastern Marshes	 Sat/packet data	 Landline

South Esk River at Upper Esk	 Sat/packet data	 Sat/dialup

St Patricks diversion flume and river sites	 Sat/packet data	 Landline

Davey River below Crossing River	 Sat/packet data	 Sat/dialup

Huon River up-stream Frying Pan Creek	 Sat/packet data	 Sat/dialup

North Esk River at Ballroom	 Sat/packet data	 Sat/dialup

Swan River at Hardings Falls	 Sat/packet data	 Sat/dialup

Leven River at Bannons Road	 Sat/packet data	 Sat/dialup

DPIPWE has also identified a number of sites in Table 10 that require the installation 
of telemetry or conversion from existing landlines to a more efficient and cost 
effective packet data system. 
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instruments. These instruments would compliment an existing Hydrolab network 
making the calibration and replacement much more efficient and ultimately leading 
to better quality data.

5.3.6		 Additional Parameters 

Collectively, Tasmanian water information agencies have a fairly comprehensive 
network of monitoring sites within many of the state’s catchments. The majority of 
these sites are on telemetry systems and many have the infrastructure required to 
record additional parameters. An opportunity exists to add value to data with the 
addition of, for example, air temperature at every station. 

The efficiencies gained from standardising on the one instrument, be it RIMCO 
rain gauges or Hydrolabs, also helps to offset the ongoing reduction in operation 
and data management budgets.

Summary of Gap Analysis for Instrumentation

9.		�  Replacement of old and superseded in-situ level sensors, water quality sensors and 
data logging equipment.

10.		 ADV (side looking Dopplers) for measuring backwater effects.

11.		 Installation/upgrade and standardisation of rain gauge instrumentation.

12.		 Installation/upgrade and standardisation of WQ instrumentation.

13.	�	� Installation of telemetry at key sites incorporating satellite and next G packet data 
systems. 

14.		 �Telemetry upgrades involving SERK SCADA at priority flood warning sites enabling 
real-time monitoring.

5.4	 Upgrading Sites

5.4.1		 Power Supplies

There are a number of sites near the electricity distribution network. These sites 
could be provided with reticulated electricity reducing the need for solar panels, 
which are prone to vandalism or theft, and improve the reliability of the site. 
A number of these sites are used by a number of users including for irrigation 
restriction management and flood warning.

5.4.2		 Vandalised/Damaged Sites

Water level and stream flow sites are destroyed from time to time, often as a 
result of storm damage, falling trees or vandalism. However, these unfortunate 
occurrences represent an opportunity, when the site is reinstated, to upgrade the 
existing equipment and take advantage of improved technology. 

Depending on the degree of damage or loss the reinstating of a site can 
often be delayed. Reinstating can be dependent on whether there are 
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instrumentation spares available and/or the time it will take to repair or replace 
weather proof enclosures. 

For some organisations it has been recognised that there are specific sites in 
isolated areas prone to vandalism. A considerable effort has already been made 
at a number of key sites to install more secure and vandal resistant shelters (see 
Figure 13) but many sites still require these upgrades. 

Replacement of instrumentation on an ongoing basis is extremely costly and risks 
the decommissioning of a site where damage or theft has occurred on numerous 
occasions. The initial outlay in investment for upgrading these shelters has been 
recognised as being a priority. 

Figure 13 – �Heavy duty shelters installed at key sites prone to vandalism

Summary of Gap Analysis for Upgrading Sites

15.		� Improvements to existing power supplies to reduce chances of data loss as a result 
of vandalism to existing solar power systems. Would involve connection where 
possible to reticulated 240v power supply. 

16.		� Identify key sites that are susceptible to vandalism and subsequent data loss and 
install or replace existing shelters with vandal-resistant shelters. 
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5.5	 Occupational Health and Safety Issues

More stringent occupational health and safety (OH&S) requirements are leading to 
increased costs associated with field work. For example, it is no longer appropriate 
for a single person to complete site inspections and maintenance in and around 
rivers, or for flow gaugings to be completed from a manned cableway (cable car) 
during floods. Occupational health and safety is the major driver of the change to 
shore based flow gauging, meaning permanent platforms and cross lines have to 
be installed on river banks. 

Considerable expenditure has already been made on improving site access, e.g. 
construction of walkways and installation of ladders and platforms to Australian 
Standards (see Figure 14). It is expected that continued works in this area will be 
necessary to maintain the supply of high quality data. At least one site has been 
shut down in Tasmania in the past 12 months due to the high cost of meeting 
OH&S requirements. 

Summary of Gap Analysis for OH&S Related Issues

17.	�	� Requirements to continue the upgrade or installation of platforms, stairs, and 
general access to selected sites to improve safety according to occupational health 
and safety guidelines and in accordance to Australian Standards. 

Figure 14 – �New ladder and platform installed at George River gauging station 
(site 2205) according to OH&S and Australian Standards



Department of Primary Industries, Parks, Water and Environment, May 2011 81 

Section C: Gap Analysis – Issues and Opportunities

5.6	 Up-Skilling and Knowledge Enhancement (Training)

Hydrographic training is widely recognised as being of significant value in 
improving the reliability and accuracy of field data collected for the development 
and confirmation of rating tables. For example, recent technological advances 
have provided the opportunity to shift from conventional gauging techniques 
using mechanical meters, to doppler based equipment. Basic training courses in 
this technology have been undertaken by Tasmanian-based hydrographers and 
has shown to be extremely beneficial in instrument use as well as processing 
and interpretation of data. More advanced and follow up training courses are still 
required for this and other emerging technologies. 

It has also been identified that formal training in correct field procedures relating 
to water monitoring as well as data quality coding and editing is lacking for some 
water agencies. 

Summary of Gap Analysis for Training

18.		 Ongoing requirement for Doppler training and related technologies.

19.	�	 Formal training required for staff involved with field monitoring and data editing.

5.7	 Flood Warning and Gauging Networks

5.7.1		 Lack of Networks

The increasing level of tourism in the state from a few specific seasonal visitors 10 
to 15 years ago to large numbers of visitors constantly throughout the year, and 
of independent means, is putting pressure on BoM to deliver services into areas 
often thought of as being remote and having a low concern during flood episodes. 
These areas include the far North East, East Coast and West Coast of Tasmania. 
There is a paucity of rainfall and river height/flow data in these areas for delivering 
an effective flood warning service. 

5.7.2		 Flash Flooding

Like the areas devoid of a flood network, the same areas are also subject to strong 
flash flooding so there is a strong need to have real-time networks operating in 
these areas.

5.7.3		 Improved Rating Tables

Many of the water level/flow monitoring sites operated by BoM as part of their 
flood warning system do not have current rating tables/curves. Developing rating 
curves for these sites would improve their utility for water management and 
water accounting purposes. Instrumentation at these sites would also need to be 
reviewed in regards to rating development as accurate rating tables require water 
level data to within +/- 5mm. 
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Hydro Tasmania (HT) has allocated substantial funding over the last five years to 
ensure its network of stations provide reliable, quality data and is available in a 
timely manner with the installation of a telemetry system covering at the moment 
95% of the existing network. This effort will ensure that the raw water level data 
being delivered to BoM is of an acceptable quality. A review is still required by HT 
to ensure existing streamflow ratings accurately reflect the flow that is relative to 
recorded water level.

5.7.4		 Gauging Equipment

Many regional towns on Tasmania’s East Coast and the Midlands area are 
experiencing inadequate rainfall to meet the demands of current water supply 
systems. This is particularly during summer/tourism periods. Over recent years 
such water shortages have become more common. (TWASSOTIR, 2009)

Figure 14 – �12-monthly rainfall deciles for Tasmania 
(Source: http://www.bom.gov.au/cgibin/silo/rain_maps)
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Contrary to rainfall shortage, in 2009 most catchments in Tasmania experienced 
well above average rainfall events and associated flooding between June and 
October (see Figure 15). Above average rainfall was particularly significant 
for the Scamander-Douglas and Swan-Apsley catchments on the East Coast. 
These catchments were previously affected by drought. A majority of southern 
catchments also experienced considerable flooding. These infrequent events 
provided opportunity to gauge many rivers at maximum and key levels to improve 
existing rating tables and hence river flow information. 

During these flood events DPIPWE and HT (the two main water agencies 
responsible for collecting river flow data in Tasmania) focused efforts to gauge 
rivers where previous discharge information was lacking or required. Only two 
mobile Doppler gauging instruments currently exist that are capable of measuring 
high level flood events in the state. 

During the wet winter of 2009 HT relied upon DPIPWE for a loan of their ADCP 
instrument in an effort to avoid missing important flood gauging data. Whilst is 
has been a common occurrence to share this instrumentation where possible, 
problems arise during flood events where flood gauging equipment is needed by 
all field parties. 

As implied in the previous paragraphs, major water agencies in Tasmania involved 
in measuring stream flow have moved away from using traditional mechanical 
fan type gauging meters and have purchased acoustic doppler based devices. 
This technologically advanced equipment has provided more accuracy, efficiency 
and increase in gaugings that are being collected. DPIPWE no longer use or train 
staff in the use of mechanical based equipment and now rely solely on doppler 
technology for measuring stream flow. 

DPIPWE has also upgraded other gauging equipment so they no longer require 
manned cableways (cable cars) to complete flow gaugings during floods therefore 
reducing OH&S issues (see Figure 16). These upgrades include conversion 
of cable cars to shore-based travellerways. Whilst this has been a significant 
improvement to many travellerways there still exist some remaining sites that 
require installation or conversion.

DPIPWE’s three field parties now each have SONTEK doppler equipment, to 
assist in low to medium flood measurements, that are capable of measuring 
around 90% of most river situations in Tasmania. These instruments can measure 
depths of up to six metres. However a limitation of this equipment is that it is only 
capable of measuring flow in depths under six metres. Equipment is still required 
to measure water depths in excess of six metres which would assist towards a 
100% capture in measuring Tasmania’s floodwaters.

HT is following a similar approach to DPIPWE by utilising the latest technology 
in flow measurements, which is leading to improvements in safety, the quality of 
the data and savings in processing time. HT has three field parties responsible for 
almost 100 gauging stations and has purchased three SONTEK Flowtracker units 
for low level wading measurements. HT only has one ADCP capable of measuring 
flood water. 
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Summary of Gap Analysis for Flood Warning and Gauging

20.		 �Lack of flood warning networks in particular areas and requirement for these 
networks to be monitored in real time. 

21.		 �Development of rating tables for flood warning networks as well as reviews/ 
improvements to rating tables for stream monitoring/management agencies.

22.		 �Additional gauging equipment required to improve data capture for significant 
stream flows during flood events. There currently is a deficiency in the amount 
of Doppler stream flow measuring devices available to measure flood events in 
Tasmania. 

23.	�	 Installation or conversion of Travellerways (cable-ways) for shore based gaugings. 

5.8	 Stormwater Monitoring

NRM South has identified storm water monitoring (at least for the southern 
region of Tasmania) as a significant gap in the management of urban waterways. 
It has indicated that storm water monitoring is currently not a priority for the 
major surface water data collection agencies. It hoped that future monitoring 
will incorporate storm water discharge and identify it as a valuable resource that 
can be incorporated into whole of water cycle planning and use. This will assist 
with integrated management of freshwater catchments and estuaries combined. 
(Kathleen Broderick, CEO NRM South, personal communications. 5 June, 2009)

Figure 16 – Travellerway and doppler equipment used for measuring floodwater
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Summary of Gap Analysis for Storm Water Monitoring

24.		� Requirement for storm water monitoring to assist with integrated catchment 
management.

5.9	� Database Systems and Data Management Processes 
(including Standards and Procedures) 

5.9.1		 Replacement of Time Studio

Time Studio software is now at the end of its life and vendor support for it will 
cease in the near future. Consequently, Hydro Tasmania, BoM and DPIPWE have 
to replace Time Studio with a fully supported application. The costs associated 
with this are likely to be substantial and represent a significant risk to DPIPWE’s 
ability to carry out a replacement, including updating any modelling that may be 
required. DPIPWE has recently received BoM funding to assist with evaluating a 
suitable replacement data management system. It will also be seeking financial 
assistance to purchase a new database once the evaluation is complete. Hydro 
Tasmania is in the process of replacing Time Studio with WISKI.

Hobart Water (Southern Water) is currently replacing its Hydstra TSM database 
with Aquarius. Onstream will be involved with the rollout of the Aquarius data 
management system to the two remaining regional urban water authorities (Ben 
Lomond Water and Cradle Mountain Water).

The Rivers and Water Supply Commission (RWSC) manage a limited amount 
of monitoring stations and at present data is stored using Microsoft Excel 
spreadsheets. However, as more irrigation schemes and thus monitoring stations 
are established (as a result of irrigation development) RWSC will need to review 
their current data management system. It is assumed and probably beneficial 
that RWSC should purchase a database in line with the major water agencies for 
easement in transfer and integration of data. 

It has not yet been determined what other organisations are planning regarding 
database upgrades or replacements. Progressive versions of this document will 
attempt to document any propositions or changes.

5.9.2		 Groundwater Data Management

There are a number of issues relating to the development and operation of 
the groundwater database. Groundwater database infrastructure needs to be 
developed that will enable primary, secondary and tertiary groundwater data to be 
stored, managed and accessed in an efficient manner, and be able to incorporate 
third party network data. All future monitored groundwater level, pump test and 
water quality data should be stored in a central groundwater database together 
with other relevant groundwater feature information.

It is important to ensure that all time series groundwater data stored in Hydstra 
retains the unique identity inherited by GWIMS database from the Tiger database. 
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This is critical to preserve the link with original source information required for the 
accurate interpretation of monitoring data.

5.9.3		 WIMS – Water Accounting

In the future DPIPWE may consider storing water use information in the previously 
noted Hydstra TSM legacy system and its successor. DPIPWE currently stores 
allocation data in the WIMS DBMS. 

WIMS is an Oracle-based legacy application which has significant deficiencies 
at an operational and data integrity level. It is not spatially enabled and is also 
bound to other unrelated licensing systems. Whilst it does meet NWI requirements 
with regard to a compatible water register, it does not and will not be able to meet 
expectations for production of reliable accounting and trading information under 
the National Water Account in its present condition. To address this risk DPIPWE 
is following a strategy of re-scoping the existing application by:

•		��  Simplifying the existing schema as far as possible;

•		��  Data auditing and cleansing to resolve any integrity issues; and

•		��  Decoupling from other unrelated databases.

This strategy has the intention of having a reliable data set to migrate to a new 
system.

Whilst it is noted that a current process is in train to develop a national water 
market system, the implementation of this strategy in the meantime is seen as a 
key measure and will require significant resources.

It is recognised that whilst much of the information and modelling required for 
water accounting is available from the named parties, there is no system in place 
to readily produce the inputs required for water accounts for Tasmania as a whole, 
or on a regional or catchment basis. The input data is also of varying quality and 
formats, and will require significant manipulation and cleansing prior to any use 
within accounting.

5.9.4		� Improving Quality Assurance Procedures and Checking 
Systems (QA/QC)

Over the past several years some of the major water agencies have seen 
significant improvements in the reliability of the instrumentation that has been 
installed in the field and that has had a flow on improvement in the quality of 
the data coming in from the field. The next round of ‘efficiency’ improvements 
should come from improving the processes associated with checking the data 
and associated data management processes. This task is time consuming and 
organisations will need to consider how technology can be utilised (e.g. software) 
to speed up the short term verification process.

Hydro Tasmania developed its Quality System in 1996. Since then there 
have been significant changes in technology, data collection methods, data 
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management and streamflow measurements. As with the development of the 
ratings, budget constraints and the availability of staff to review and update 
the current procedures has resulted in staff not being fully aware of existing 
procedures and some procedures being outdated. To ensure hydrographic staff 
are aware of the procedures involved in data collection and management, financial 
support in the review and roll out of the quality system would assist in the quality of 
data being handed over to BoM. 

The ability to provide data of reasonable quality to BoM in a timely manner is 
impacted by the time taken in QA/QC processes. A system that provides a first 
pass QAQC could be used to allow data managers to quickly identify data that 
needs further checking, and thus reduce the time required for QA/QC.

Agencies across Australia employ different strategies in regards to quality control 
processes applied to telemetered data or data retrieved from data loggers. 
The telemetry devices and loggers themselves offer little in the way of quality 
assurance of data measured, and at least annual site visits are required for 
calibration purposes. 

The projected amount of telemetered data in Australia alone is set to increase 
rapidly in order to provide the Bureau with a more accurate understanding of 
water use. As the number of sites increase the number of Data Managers to 
manually inspect will need to increase, and the ability to maintain even annual site 
inspections will be less likely.

The manual inspection of data will eventually be impossible unless automated 
techniques for problem detection and more of a report by exception approach is taken.

Improving the accuracy of measurement networks is enhanced by the 
identification and correction of invalid and missing data. Furthering the algorithms 
to different data types enhances the system’s ability to provide good valid data for 
downstream processes such as modelling.

5.9.5		� Reviewing Tasmanian Practices and Implementing Water 
Information Standards

Appropriate standards for water information are essential to ensuring that data collected 
and published is fit for its intended purpose. Users of the data also need to have 
confidence in, and knowledge of, the level of accuracy of reported data. Information 
gathered across the country indicates that existing standards do not sufficiently cover 
all the required aspects of water information collection and reporting.

BoM has initiated a series of projects under the Modernisation Funding Program to 
review current practices. In the 2008/09 funding round these projects included:

•		��  Training in new technology: Doppler current meter training (Qld Department of 
Natural Resources and Water (DNRW);

•		��  Training to facilitate consistent approaches to rating table development and 
extrapolation (Qld DNRW);
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•		��  Engagement of an Australian co-coordinator to standardise technical 
innovation, education and monitoring procedures for hydrologic data collection 
and management (Qld DNRW); and

•		��  Engagement of consultants to establish work practices to form the basis 
for standardisation and modernisation of water monitoring activities across 
jurisdictions (Qld DNRW).

Hydro Tasmania and DPIPWE have identified some deficiencies in their existing 
documents relating to standards and procedures that are currently in use. The 
processes and protocols used in Tasmania need to be assessed against the 
outcomes of the above projects and those similar to assess what changes may be 
required to implement these updated standards. In the past, DPIPWE has used 
and adopted standards and procedure documents developed by Hydro Tasmania. 
Some procedures unique to each agency may also exist and will need to be 
included as part of each agency’s individual requirements.

5.9.6		 Urban Water Supply and Sewerage Authorities

Since the amalgamations occurred on 1 July 2009, the new water corporations 
have been more concerned with the re-organisation of operations, emergency 
repairs, asset management and strategic planning than concentrating on data 
provisions required under the Water Act 2007. 

There is a real requirement to facilitate and coordinate the continued provision of 
data currently supplied by existing water supply organisations, and also to assist in 
the identification of data which is be to be provided under the Water Act 2007, but 
was previously managed by councils not listed in the regulations. This, combined 
with the lack of urban bulk and customer water metering in numerous parts of 
the state, the need to integrate the various SCADA systems and the inability of 
existing councils to quantify consumption creates a challenge requiring external 
independent coordination and facilitation. 

5.9.7		 Web Services and Data Transfers

The data from a number of the sites in Tasmania is utilised by each of Hydro 
Tasmania, DPIPWE and BoM’s office in Hobart. Previously each agency 
independently polled the site as they required the data in near-real time (i.e. 
at least twice per day). However, this lead to situations where a fault at the 
site could develop due to a problem with the polling protocols of one of the 
agencies, or repeated polling draining the battery supply. These faults normally 
meant that no-one could obtain data from the site. Recently it has been agreed 
that each site will be polled by the primary data user and then distributed 
via ftp to the other agencies. The FTP process has proved problematic to 
implement, and implementation of a web server to transfer data between 
agencies is being considered.

Additionally there are a large number of stand-alone water quality data sets. The 
development of a web server tool would improve the analysis, presentation and 
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distribution of water data to interested parties. This would enable data usage but 
not necessarily centralised storage.

Web service tools could also be developed to transfer SCADA data from the 
water and sewerage authorities to BoM. These web services could be a pilot for a 
broader system for transferring data to BoM.

The Tasmanian BoM’s operational systems require data in near real-time to the 
time forecasting is undertaken. A few recent events have highlighted a concern 
that the forwarding of non-BoM data at present time scales is inadequate for its 
forecasting needs. The Tasmanian BoM has suggested that water agencies need 
to increase their interrogation/delivery rates, or consideration should be given in 
upgrading the critical non-Bureau sites to perform in real-time.

Launceston City Council has also identified some data transfer deficiencies where 
a number of key flood warning river level stations incorporate SCADA remote 
telemetry units. LCC require this data to be sent to a hosted web server for collation 
and distribution. To improve the current system LCC propose that SERCK SCADA 
build an adapter to transfer the site SCADA data to a hosted Hydro Tasmania web 
server. Hydro Tasmania could then build processes and adapters to distribute the 
data from the Web Server to critical locations that would include:

•		��  Storage into the HT time series management system;

•		��  LCC flood warning information website; and

•		��  Automated data transfer to BoM. 

5.9.8		 Data Duplication

BoM is aware that named agencies are duplicating efforts in the provision of data 
to comply with the Water Regulations and to support the flood forecasting and 
warning services. Much of this data is not made public but is incorporated into 
BoM’s products and outputs. Security of this supply is paramount, particularly with 
a significant proportion of the data streams now being ftp’d. There is an imperative 
to examine the disaster recovery processes of these external agencies, and to 
strengthen these processes or infrastructures where found wanting. Certainly 
there exists scope to consider other transfer mechanisms like web services.

5.9.9		� Data Gaps and Lack of Historical Paper 
Records in a Digital Form

Vast quantities of hydrological time series and other data are yet to be digitised. 
Some of this data has only been entered into the Timestudio database as 9:00 am 
daily readings. In many cases data has not been entered at all.

For many sites there is a significant daily variability of time series information 
within a day. As a result, for all time series that have been previously digitised on 
a daily time step, the accuracy can be greatly improved by entering all the data 
within the day. 
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The identification and recovery of historical bore and groundwater information 
would provide invaluable data for the inclusion in the groundwater database. This 
would involve sourcing information from bore drilling logs and historical water level 
information from a number of agencies and companies that have installed bores, 
for a number of purposes in Tasmania. 

There is the potential for large amounts of data, previously held outside of the 
department, on groundwater resources to be identified and integrated into the 
Department’s database.

There is also an issue with the digitisation of historical groundwater information. 
The data entry from large volumes of hard copy drill logs and information into the 
Department’s newly renovated database is required.

DPIPWE has identified information gaps relating to missing records or data 
gaps for periods of historic data. Preliminary estimations suggest that there are 
approximately 75 years of missing records across 460 water level recording sites. 

5.9.10	 Management of Metadata

Within DPIPWE the EPA has also identified the need for the development of a 
metadata database for monitoring sites including data owners, sites, parameters, 
locations and date range. This is regarded by the EPA as integral to reviewing 
and conducting monitoring programs, and planning cooperative programs for 
optimising efficiencies and application of standards and best practice. Spatial 
presentation is integral to knowledge sharing.

Summary of Gap Analysis for Data Management

25.	� Replacement of Hydstra TSM to new DMS for affected organisations. TSM offers no 
support in the future as it has been declared end of life. 

26.	� Development of an appropriate groundwater database to support primary, 
secondary and tertiary data sets. 

27.	� Improved data management systems involving automated data transfer to BoM for 
some Tasmanian water agencies. 

28.	 Re-scoping of WIMS. 

29.	 Improvements and automation of QA/QC systems and procedures.

30.	� Reviewing Tasmanian practices and implementing water information standards.

31.	 Web services and data transfer.

32.	 Data duplication. 

33.	 Historical paper records to be digitised for surface water.

34.	 �Identification and recovery of historical bore and groundwater information involving 
information form bore drilling logs and digitisation of historical records.

35.	 Filling of data gaps for periods of missing records.

36.	 Development of a metadata database of monitoring sites.
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5.10	Groundwater

5.10.1	 Additional Monitoring Sites and Instrumentation Requirements

The current density of monitoring bores in Tasmania provides inadequate data 
to be able to manage the state’s groundwater (and consequently, connected 
surface waters) resources in a sustainable manner. The monitoring bores are 
generally geologically and hydro geologically isolated and consequently can 
only be relied upon to provide data on localised aquifer characteristics. The 
Devonport network is currently the only example of a localised network of 
monitoring bores providing information for the sustainable management of the 
tertiary basalt aquifers in this region. 

In the future, identified areas of priority for the installation of additional network 
bores are the Smithton synclinal, North-West basalt aquifers and Mathinna and 
tertiary aquifers in North-East. However, data currently available from this network 
was successfully used in the past for various groundwater assessments and 
recently provided valuable input in development and calibration of numerical 
groundwater models.

The fundamental lack of not only reliable data, but the ability to collect data 
necessitates a major upgrade of the State Groundwater Monitoring Network 
(SGMN). A series of measures are outlined in Appendix 3 of this document that, if 
fully implemented, may ensure that the appropriate data required for management 
purposes is collected, maintained and made accessible to all stakeholders.

The current groundwater network will eventually require each bore from the 
current core monitoring network to be telemetered. This will allow the transfer of 
data collected from temperature, pressure and conductivity probes thus reducing 
labour required to adequately service the monitoring network. 

An upgrade of the current SGMN will monitor changes in the quantity and quality 
of groundwater with respect to changes in land use, climate and the increased 
or decreased use of the resource. Through utilisation of the collected data, other 
secondary objectives may be achieved.

5.10.2	 Groundwater/Surface Water Interactions

The continuing integration of the SGMN with surface water monitoring programs 
within DPIPWE is essential to ensure compatibility of hardware and software, and 
of data collection, storage and reporting systems.

Future co-location of surface water gauging sites with groundwater monitoring 
should be considered, in order to acquire data for the assessment and 
management of surface water and groundwater connectivity. The majority of 
the potential surface water sites identified in Table 8 in section 5.1 would be 
suitable for the establishment of new groundwater monitoring bores, and would 
complement the current monitoring network. 

Newly proposed or expanding irrigation developments will require additional 
monitoring. The establishment of new surface and groundwater monitoring sites 
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in these areas is required to facilitate the sustainable management of water 
resources and ensure schemes do not have a negative impact on local water 
balance and environmental processes.

The development of standard water analysis (including all major cat ions and 
anions) should be adopted for both surface water and groundwater testing. This is 
required in order to compare and identify water types of different origin/sources.

Extension of the monitoring network may be required to include the assessment 
and management of springs.

The assessment of Groundwater Dependent Ecosystems (GDEs) will need to be 
done in collaboration with CFEV administrators, in order to formalise management 
of all GDE data collected across the agency.

Summary of Gap Analysis for Groundwater Monitoring 

37.	 Extension of groundwater monitoring network to identified priority areas.

38.	 �Upgrade existing monitoring bores to meet current and future requirements (the first 
stage of this has been achieved through the 2009-2010 Modernisation Fund).

39.	 Technical support to undertake routine chemical analysis of groundwater.

40.	 Integration between surface water and groundwater interactions.

5.11	Hydrological Modelling and Other Tools

5.11.1	 Catalogue of Hydrological Models

DPIPWE, Hydro Tasmania (HT) and BoM all operate hydrological models to 
assist them with their day to day operations, future planning, flood warning and 
management, and the sustainable management of water resources. It is unknown 
what hydrological models are used or may be required by other water entities. It 
would be useful to catalogue and describe the hydrological models used by each 
named party in the Regulations. It must be acknowledged that while some of these 
models are commercial-in-confidence, the methods used in the models may be 
useful in developing a water account for Tasmania. Anticipated information in the 
catalogue could include:

•		��  The Rainfall Runoff Models available for this area (if any), and who owns 
them; and 

•		��  Flood Models available for this area, and who owns them.

5.11.2	 Update of DPIPWE Hydrological Models

In 2006 DPIPWE commissioned the development of surface water models for 
use in water resource assessments. These models should be upgraded to be 
consistent with the models developed later for DPIPWE hydrological models 
projects that incorporated seasonal calibrations and achieved improved volume 
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balances. These models are utilised by DPIPWE for surface water assessments 
of catchments within Tasmania, including the assessment of proposed irrigation 
changes within the catchments. The National Hydrologic Modelling Strategy 
currently being progressed through COAG may have a bearing on how these gaps 
are addressed.

5.11.3	� 3D Ratings for all Power Stations for the Conversion 
of MW to Flow 

Currently much of the hydrological modelling that is done at Hydro Tasmania 
utilises average MW to flow conversion factors for the inclusion of power station 
flows in models. This is less than desirable as often the average factor is not 
accurate, particularly where the power station operation has a greater degree of 
sensitivity to the available head in the storage. Developing 3-D ratings for Hydro 
Tasmania power stations will improve the accuracy of the conversion from energy 
to water volumes for transfers between reservoirs.

5.11.4	 Revised Calibration for the HT Inflow Forecasts Models 

Hydrologists have identified that on occasions the flows from HT storage inflow 
and flood forecast models are poorly calibrated for current applications. Some 
of the calibrations are in the order of 5-10 years old, in some cases regional 
calibrations are adopted and in all cases current calibration methodology is 
considered better, with a greater emphasis on performance criteria and statistical 
methods. In order to improve forecast accuracy, calibration of all HT inflow forecast 
models should be reinvestigated, and different calibration parameters should 
be investigated for flood vs normal flows. This would assist HT in ensuring that 
storages are operated with the most efficiency, and that dam and public safety is 
assured in a flood situation.

The ability to calibrate the models is also impacted in a number of catchments by 
a lack of digitised records of storage levels, which are currently paper based for 
large periods of the record. 

5.11.5	 Error Correction Methodologies

Current error correction methodologies applied within HT forecast model have 
proven to be problematic, often introducing larger errors. As a result often error 
correction is disabled and this can cause issues relating to discontinuity in the flow 
between observed and modelled data. 

5.11.6	� Performance Monitoring Report of Telemetry 
Timeliness for Models

Often forecast models have their modelling performance impacted by poor 
timeliness of critical telemetered rainfall and/or flow information. A tool to identify 
the time since the last value (of acceptable quality for modelling purposes) would 
be useful. The tool could be produced at run time of the forecast models and 
could be archived for review purposes. In addition the most recent report could be 
displayed on a relevant intranet (dam safety) and operator Favourite’s screens.
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Summary of Gap Analysis for Hydrological Modelling

41.	 Catalogue of hydrological models.

42.	 Update of DPIPWE hydrological models.

43.	 3D Ratings for all power stations for the conversion of MW to flow. 

44.	 Revised calibration for the HT Inflow Forecasts Models. 

45.	 Error correction methodologies.

46.	 Performance monitoring report of Telemetry timeliness for models.

5.12	Water Accounting

Hydro Tasmania has recently prepared a draft water account for the Mersey and 
Forth catchments situated in Northern Tasmania. The report identifies significant 
gaps in available data as well as discrepancies between Tasmanian water 
management practices compared to management within mainland states. (Mersey 
Forth Water Account DRAFT, 2010)

A summary of gaps taken from the Mersey Forth Water Account Draft is 
as follows: 

Detailed data on water inputs due to rainfall, and losses due to evaporation, 
seepage are typically not available for some catchments. There are a number 
of inconsistencies between the way water is managed in Tasmania and 
how it is managed in the Murray Darling Basin. These inconsistencies are a 
reflection of the historical approaches and how these have been codified in 
legislation and irrigation scheme operating rules. It appears the PAWAS was 
designed with developing a water account for the Murray-Darling Basin.

The PAWAS describes a minimum number of line items that should be 
reported. These include:

Statement of Water Assets and Water Liabilities (PAWAS 49)

•		��  Surface water assets;
•		��  Groundwater assets;
•		��  Other water assets;
•		��  Allocation carryover;
•		��  Other water liabilities; and
•		��  Net water assets.
•		��  Statement of Changes in Water Assets and Water Liabilities (PAWAS 82)
•		��  Surface water increases;
•		��  Groundwater increases;
•		��  Other water asset increases;
•		��  Surface water decreases;
•		��  Groundwater decreases;
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•	�� Other water decreases; and
•	�� Change in net water assets.

Given the statutory framework for water management in Tasmania some 
of these items are irrelevant in the Tasmanian context (e.g. allocation carry 
over and other water liabilities) and for this reason were not included in the 
face statements.

In the Murray Darling Basin water is typically made available from storages 
managed within an irrigation scheme. Allocations are a proportion of the 
water available from the storages. In good years irrigators may be able to 
draw in excess of 100% of their allocation, while in dry years the allocation 
may be reduced to as low as 0% of their annual allocation. Any unused 
water may be able to be carried over between years. These features are not 
available in Tasmania.

Irrigation water allocations in Tasmania (excluding the irrigation schemes) 
are managed on a daily basis based upon the water availability at the time, 
rather than on a seasonal basis as is the case in the Murray-Darling Basin. 
This is because most users are either drawing directly from the river to 
irrigate during summer, or are filling private on-farm storages during winter.

Restrictions on water use are made by DPIPWE on an irregular basis, in 
accordance with the rules in the water management plan. The reliability of 
a water allocation is indicated by tagging it with one of eight surety levels 
(Surety 1. is the highest surety level). Where water restrictions are imposed, 
the restriction protocol will usually restrict water allocations at lower levels of 
surety before restricting the taking of water for allocations at higher surety 
levels. The objective of restrictions is to equitably ration the available water 
between all the competing water users.

The imposition of restrictions does not affect the total water volume that 
a water user may take over the water year, only the rate at which it can 
be taken. Restrictions in the Murray-Darling Basin tend to be on the total 
volume and may also affect the daily rate.

The Tasmanian approach means that the annual water allocation is not a 
liability as defined in the PAWAS as there is no confidence that it may be 
delivered, as is the case in the Murray- Darling Basin.

Cradle Mountain Water operated three significant water supply schemes in 
the Forth area. These are the:
•	�� Forth River system – supplies townships between Port Sorell and Turners 

Beach including Devonport;
•	�� Lake Paloona System – supplies water to Devonport and Spreyton; and
•	�� Lake Barrington system – supplies water to Railton and Sheffield.
If a water account was going to be prepared on an ongoing basis specific 
models for each catchment to calculate natural inflows would be required. 
This cost was not justified for such a trial.



Department of Primary Industries, Parks, Water and Environment, May 2011 96 

Section C: Gap Analysis – Issues and Opportunities

Whilst the Mersey Forth account has indicated that some significant information 
gaps existed during its preparation, it is worth mentioning that this catchment is 
one of the better catchments for collecting data where reasonable quantities of 
data have been collected from existing gauging stations (refer to Figure 5 
for spatial locations of water monitoring sites). 

Water accounts from catchments where fewer gauging stations exist would 
have produced a much poorer result. However, within Tasmania the filling in of 
information gaps need to be considered in terms of cost/benefit, with the broad 
conclusion that the costs are likely to be significant with the benefits likely 
to be questionable. 

A strategic investment would be more beneficial to enable more efficient 
production of  ‘basic ‘ accounts, rather than investing in more water monitoring. 
At the very least a basic account could address inflows, outflows and the main 
transactions in between. For catchments that are broadly managed by Hydro 
Tasmania, information is currently available for storage level and diversions to 
other catchments. Improvements in water use information will be obtained over 
time as water meters are installed. 

Currently, as inflows and outflows are derived from models, an investment in the 
area of automating model outputs for inflows and outflows would be beneficial. 
(David Nicholls, Manager Water Policy and Planning, DPIPWE, personal 
communications. March 12, 2010)

Summary of Gap Analysis for Water Accounting

47.	 �Automated model outputs required for inflows and outflows for selected catchments.

5.13	Geospatial Information and Metadata

Geoscience Australia (GA) completed a National Data Audit in September 2009 on 
the Australian Hydrological Geospatial Fabric. (Tickle and Crossman, 2009)

This report included recommendations for Tasmania and identified the verification 
of Tasmanian farm dams and man-made water storages as omissions to existing 
data. DPIPWE has also recognised that this information is lacking and supports the 
recommendations from GA. The report suggests that the revision of man-made water 
bodies will produce a consistent and integrated state-wide coverage at a 1:25,000 scale. 

Metadata that includes accurate site coordinates to GDA ’94 datum has also been 
found to be lacking for many water information collection agencies in Tasmania. 
This critical information is required by BoM (and other users) to determine 
accurate location and spatial distribution of monitoring sites. Some water agencies 
have not recorded any site coordinates and simply rely on individual knowledge to 
locate their monitoring stations. In other instances crude coordinates have been 
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obtained from large scale topographic maps. These coordinates have been found 
to be out by up to 1 km from the actual monitoring location.

Round 2 of the Modernisation Funding Program involved a project to collect and 
verify metadata for DPIPWE and Hydro Tasmania. This included the collection or 
verification of stream gauge locations and groundwater bores to GDA 94 datum 
and AHD. However, information for major storages, rain gauges and verification 
of farm dam locations is still required. This information could also be value added 
by including all climate, water quality, and irrigation offtake sites relative to the 
Bureau’s needs. 

Accurate coordinate reference data is also required for many water monitoring 
sites that are ‘closed’. Existing metadata for these sites is either of poor quality 
requiring verification, or currently is not available. Currently DPIPWE has 187 
‘station closed’ sites on its database.

Summary of Gap Analysis for Geospatial Information and Metadata

48.	 Revision of farm dams and man-made water bodies.

49.	 Improved metadata required for gauging stations.

50.	 Improved metadata required for groundwater bores.

51.	 Improved metadata required for major storages.

52.	 Improved metadata required for rain-gauges sites. 

53.	 Metadata verification for stations ‘closed’.

54.	 Metadata acquisition and assisting with the AHGF.

5.14	Water Information Coordination

In 2008 Tasmania through DPIW as the Lead Agency put forward a proposal 
which identified key tasks for the Strategic Water Information Co-ordinator. Since 
2008 some jurisdictional specific tasks have been added to the current SWIC role. 
Ongoing coordination requirements for Tasmania include: 

•		��  Liaison with persons named in the Water Regulations to assist them in 
achieving compliance;

•		��  Assisting in the resolution of technical and procedural issues with data 
ingestion between the ‘named persons’ and the Bureau, and clarification of 
data delivery arrangements as required;

•		��  Assisting named persons in development of deferred data delivery plans as 
required, and promoting the adoption of WDTF;

•		��  Supporting and coordinating Modernisation and Extension funding 
applications within Tasmania;
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•		��  Assisting the Bureau with data capture tasks to support Water Resource 
Assessment, noting that the Bureau may need data additional to that specified 
in the Water Regulations;

•		��  Liaison between the Bureau and named persons surrounding the restructuring 
of the urban water sector in Tasmania, and increased activity by the Irrigation 
Development Board; 

•		��  Assisting the Bureau to achieve streamlined data delivery and non duplication 
of water quality data from ‘named persons’, and liaison with the Bureau 
regarding the planned data management system transition by Hydro Tasmania 
and DPIPWE; and

•		��  Enhancement and expansion of the Tasmanian Strategic Water Information 
Monitoring Plan.

Summary of Gap Analysis for Water Information Coordination

55.	� Ongoing Water Information Coordination between bureau and Tasmanian water 
agencies.

5.15	Gap Analysis Summary Table

The following summary table lists the main water information gaps which have 
been identified by Tasmanian water agencies that are named in the Water 
Regulations. The table includes a list of all the information gaps that were 
identified in the previous section but have been grouped into eight major water 
information deficiency categories for Tasmania. 

Section D of this report offers a list of these eight information gaps in order of 
priority and importance to the state. 
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Table 11 – Summary of Information Gaps for Tasmanian Water Information Agencies

a.	� Additional monitoring sites required at strategic locations for improved 
water management and water accounting. Includes new sites as required 
under irrigation development projects.

b.	� Determine 50-75 priority sites for Tasmania that will meet the needs for 
multiple users. May incorporate existing sites as well as establishment of 
some new sites.

c.	� Requirement for storm water monitoring to assist with integrated 
catchment management.

d.	 �Lack of flood warning networks in key areas and requirement for these 
networks to be monitored in real time. 

a.	� Identify key sites that are susceptible to vandalism and subsequent data 
loss and install or replace existing shelters with vandal resistant shelters. 

b.	� Requirements for the upgrade or installation of platforms, stairs, 
and general access to selected sites to improve safety according 
to occupational health and safety guidelines and in accordance to 
Australian Standards. Also incorporates improvements and upgrades to 
existing weirs.

c.	� Improvements to existing power supplies to reduce chances of data loss 
as a result of vandalism to existing solar power systems. Would involve 
connection where possible to reticulated 240v power supply. 

d.	� Replacement of old and superseded in-situ level sensors, water quality 
sensors and data logging equipment.

e.	 ADV (side looking Dopplers) for measuring backwater effects.
f.	 Installation/upgrade and standardisation of in-situ WQ instrumentation. 
g.	 Installation/upgrade and standardisation of rain gauge instrumentation.
h.	� Installation of telemetry at key sites incorporating satellite and next G 

packet data systems. 
i.	 �Telemetry upgrades involving SERK SCADA at priority flood warning 

sites enabling real-time monitoring.
j.	� Additional gauging equipment required to improve data capture for 

significant stream flows during flood events. There currently is a 
deficiency in the amount of Doppler stream flow measuring devices 
available to measure flood events in Tasmania. 

k.	� Installation or conversion of Travellerways (cable-ways) for shore-based 
gaugings.

a.	 Ongoing requirement for Doppler training and related technologies.
b.	 �Formal training required for staff involved with field monitoring and 

data editing.

a.	 Extension of groundwater monitoring network to identified priority areas.
b.	� Upgrade existing monitoring bores to meet current and future 

requirements (the first stage of this has been achieved through the 
2009-2010 Modernisation Fund).

c.	� Securing a sustainable funding base to enable long-term, ongoing 
maintenance and operation of the SGMN by DPIPWE.

d.	 Technical support to undertake routine chemical analysis of groundwater.
e.	 Requirement for the development of a sufficient groundwater DMS.
f.	 Improving accuracy, reliability and integrity of bore information.

1.	� Establishment 
of key sites	

3.	� Knowledge 
enhancement

4.	 Groundwater	

2.	� Improvements to 
site infrastructure, 
instrumentation 
and OH&S.		
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a.	� Replacement of Hydstra TSM to new DMS for affected organisations. TSM 
offers no support in the future as it has been declared end of life. 

b.	� Improved data management systems involving automated data transfer to 
BoM for some Tasmanian water agencies. 

c.	 Re-scoping of WIMS.

a.	 Improvements and automation of QA/QC systems and procedures.

b.	 Web services and data transfer.

c.	 Data duplication.

d.	 Lack of historical paper records in digital form.

e.	 Filling of data gaps for periods of missing record.

f.	 �Identification and recovery of historical bore and groundwater information 
involving information form bore drilling logs and digitisation of historical 
records.

g.	 Reviews of current and historic rating tables.

h.	 Formal review for whole of state stream monitoring network.

i.	� Jurisdictional whole-of-state review required for WQ Monitoring to assess 
current network. 

j.	� Consideration of nationally consistent guidelines for development and 
application of WQ triggers, reference sites and targets.

k.	� Integrated data collection, processing and storage system for water quality 
information within the EPA.

l.	 Development of a metadata database of monitoring sites.

m.	� Reviewing Tasmanian practices and implementing water information 
standards. 

n.	 Development of rating tables for flood warning networks.

o.	� Ongoing water information coordination between Bureau and Tasmania 
water agencies. 

p.	 Upgrade of telemetry management systems. 

a.	 Catalogue of hydrological models.

b.	 Update of DPIPWE hydrological models.

c.	 3D ratings for all power stations for the conversion of MW to flow.

d.	 Revised calibration for the HT inflow forecasts models.

e.	 Error correction methodologies.

f.	 Performance monitoring report of Telemetry timeliness for models.

g.	 �Automated model outputs required for inflows and outflows for selected 
catchments.

a.	 Revision of farm dams and man-made water bodies.

b.	 Improved metadata required for gauging stations.

c.	 Improved metadata required groundwater bores.

d.	 Improved metadata required major storages.

e.	 Improved metadata required rain-gauges sites. 

f.	 Metadata verification for stations  ‘closed’.

g.	 Metadata acquisition and assisting with the AHGF.

h.	 Metadata required within EPA.

5.	� Database 
infrastructure

6.	� Data management 
and transfer

7.	 Water accounting 	

8.	� Geospatial 
information 
and metadata	
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6	� Section C2: Reporting of Gaps Addressed 
through M&E Investment
Rounds 1-3 of investment under the Modernisation and Extension (M&E) Fund 
have had a significant impact on the state of Tasmanian hydrographic networks, 
water data management and water information programs in general. This section 
reports on the benefits of M&E investment by detailing how specific gaps have 
been addressed and ‘closed’ (or expected to be closed)’ through the completion of 
M&E projects, and the extent to which this has occurred in each case. The section 
will also identify outstanding gaps and issues. Priorities, strategies and actions to 
address remaining gaps are incorporated into Section D. 

The following section will:

•		��  Allow a stock-take of data, network and system gaps and review the extent to 
which they have been addressed through M&E investment;

•		��  Provide a structured, quantifiable way of highlighting areas where further 
investment is required to address identified gaps; and

•		��  Provide the Bureau of Meteorology with another means of demonstrating the 
value of the M&E program, consistent across jurisdictions. The Bureau will 
have the opportunity to aggregate state/territory reports into a single national 
report, providing a powerful visualisation of the achievements of M&E and the 
scale of investment still outstanding. 

Objective and benefits:

•		��  Identify the relevance/applicability of each gap to each of the named 
organisations;

•		��  Link M&E funded projects undertaken in Rounds 1, 2 and 3, and also those 
projects currently being undertaken in Round 4, with gaps in the 2010 SWIMP;

•		��  Report on the extent to which gaps have been addressed for individual 
organisations through completion (or anticipated completions) of specific M&E 
projects; and 

•		��  Depict, for each gap, the level to which it has been addressed from a whole of 
State/Territory perspective.

6.1	 Assessment of Major Gaps

Section C of the SWIMP identifies 55 individual gaps that various organisations 
have nominated as deficiencies within their current water monitoring networks or 
data management systems. Within section C, Table 11 organises these 55 water 
information gaps into eight major gap types for Tasmania. It should be mentioned 
that the numbering associated with these gaps is not related to a priority order; 
Section D addresses the prioritisation of these gaps. 
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Over the past four years (2007 to 2010) ‘named’ water agencies in Tasmania 
have received funding for 40 projects under the Bureau’s Modernisation and 
Extension program with the intention of addressing specific gaps relating to water 
information. Some of these projects have addressed multiple gaps and this should 
be considered when interpreting histograms in the following section of this report. 

Summary information from these projects has been compiled into a spreadsheet 
and is included in Appendix 7. The following section and graphical representations 
draw upon the information obtained from the spreadsheet. 

During the last four funding rounds and from the 18 BoM Tasmanian named 
organisations listed in the Water Regulations 2008, eight organisations have 
applied for funding to address their individual water information gaps. Seven of 
these have been successful in receiving partial or full funding. 

Tasmania has received around $6.8M over the four funding rounds which has 
been directed towards improving water information and monitoring systems 
within the state. Figure 17 shows the amount of funding invested in Tasmania 
with regards to each major gap with Gap 2 (improvements to infrastructure, 
instrumentation and OH&S), Gap 6 (data management and transfer), and Gap 5 
(database infrastructure) having received the bulk of this investment. 

The following histogram (Figure 18) shows the number of projects funded that 
address specific gap types for Tasmania. 

Figure 17 – �M&E expenditure on each major gap type for Rounds 1 to 4 with Gaps 2, 
6 and 5 having received the most funding to date (information derived 
from Appendix 7) 
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From the eight major gaps identified in Table 11, gaps 2, 5 and 6 have been the 
most common gap types where M&E funding has been sought. Gap 2 projects 
have been funded to improve existing site infrastructure, instrumentation, OH&S, 
and purchasing of Doppler equipment for improved stream flow data. Gap 5 
projects relate to the purchase or improvements to data management systems 
and automation of data transfer to BoM, and gap 6 projects focus on improving 
the quality of data within existing systems. Where Gap 7 (water accounting) 
involves deficiencies relating to hydrological modelling, Figure 17 shows that 
there have been no projects funded in Tasmania through M&E to address water 
accounting issues.

6.2	 Revision of Individual Gaps and Percentage Gap Closure for Jurisdiction

The following assessment has been made on information obtained within 
Appendix 7. In most instances gap closure for each agency has been based upon 
the percentage of funding that was received for a project against the amount 
requested. However, in some cases further closure of gaps may have been 
achieved where agencies have contributed to the project outside of M&E funding. 
Whilst gap closure at an organisational level is discussed within this section the 
prime objective is to determine gap closure for the jurisdiction. 

Figure 18 – �Number of projects funded to address individual gaps identified by BoM 
‘named organisations’ in Tasmania. Gap 5b (Improving data management 
systems) has been the most common project to be funded and is also 
the highest priority for Tasmania (priority ranking in Section D). 
Note: some projects have addressed more than one gap.
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‘Percentage gap closure’ has been provided within four broad groupings, i.e. 
100%, 75%, 50% or <50% closed. Gap closure for the jurisdiction has been 
estimated by averaging the percentage closure across all projects for an 
individual gap. It is also acknowledged that some percentage values coming 
from smaller water information agencies may skew overall results. Where this 
has been observed the jurisdictional value has been adjusted to more accurately 
represent a jurisdictional view. The following histograms (Figure 19 and Figure 
20) provide an estimate on gap closure for 24 of the 55 gaps identified in Table 
11. Information could not be provided for gaps where the gap closure has not yet 
been determined.

Whilst the assessment of jurisdictional gaps are broadly estimated it is clear to 
see from Figure 20 that the majority of gaps that have received M&E funding are 
approximately 75% closed. Of the seven gaps identified as being <50% closed 
most of these represent Gap 6 (data management and transfer) and involve 
QA/AC automation, groundwater information recovery, improved standards, 
and ongoing coordination relating to BoM’s water information agenda. These 
remain as large information gaps for the jurisdiction and closure for these gaps is 
viewed as being a timely process. This is where some projects involving QA/QC 
automation, development of standards, and historical information recovery have 
been scaled to fit within funding timeframes, and due to restrictions associated 
with such timeframes such projects often cannot achieve broader and more 
desirable outcomes.

Figure 19 – �Percentage gap closure for jurisdiction according to individual gap 
types. Description of gap types in Table 11.
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6.2.1		 Gap 1 – Establishment of Key Sites (priority 4)

Section C (Table 11) of the SWIMP lists four subsidiary gaps under Gap 1 relating 
to the establishment of new sites as required by individual organisations. Out of 
seven project submissions under the M&E program, four of these projects have 
been either full or partially funded and involve the installation of new sites to 
improve water management and accounting. Section C lists over 80 sites (see 
Table 8) where organisations have identified requirements for new stream flow 
and storage monitoring sites that are priorities for water management and flood 
warning. However it is likely that many organisations have not applied for funding 
under the M&E program to install many of the sites identified in this table as the 
associated ongoing operational costs are not sustainable. 

6.2.2		� Gap 2 – Improvements to Site Infrastructure, 
Instrumentation and OH&S (priority 3)

Section C (Table 11) of the SWIMP lists 11 subsidiary gaps relating to Gap 2. 
Out of the 37 projects submitted (which may include a number of proponents 
within a project) under the M&E funding program, 27 of these projects have been 
full or partly funded. Individual assessment of subsidiary gaps under Gap 2 are 
as follows: 

Figure 20 – �Assessment of number of gaps that have been addressed and to what 
percentage they are considered closed.  Out of the 55 gaps identified 
in Section C, 24 gaps have been assessed at a jurisdictional level. 
Jurisdictional gap closure for remaining gaps have not been determined.  
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Gap 2a: Identify key sites that are susceptible to vandalism and subsequent data 
loss and install or replace existing shelters with vandal resistant shelters. 

This gap was recognised within the Lead Water Agency (DPIPWE) where a number 
of sites were experiencing failure due to vandalism. Through M&E funding selected 
DPIPWE sites have now been upgraded and incorporate vandal resistant shelters. 
This gap is now considered to be closed within DPIPWE. It is expected that a small 
gap remains under this category for some remaining Tasmanian water information 
agencies and the jurisdictional gap closure is estimated at around 75%.

Gap 2b: Requirements for the upgrade or installation of platforms, stairs, and 
general access to selected sites to improve safety according to occupational 
health and safety guidelines and in accordance to Australian Standards. Also 
incorporates improvements and upgrades to existing weirs.

OH&S issues were predominantly recognised within the Lead Water Agency 
(DPIPWE) stream gauging network. Many sites within this deteriorating 
network involved ladders, platforms or handrails that did not met current OH&S 
requirements. Several weirs were also identified as requiring repairs where flow 
ratings were compromised. Sites that required such upgrades are now complete 
and this gap is considered to be near closed for DPIPWE. A small gap is expected 
to remain in this category and is estimated to be 75% closed for the jurisdiction. 

Gap 2c: Improvements to existing power supplies to reduce chances of data loss 
as a result of vandalism to existing solar power systems. Would involve connection 
where possible to reticulated 240v power supply. 

Two organisations have received partial funding to address Gap 2c. It is expected 
that whilst this gap is not closed and probably remains for other water monitoring 
agencies it is not a significant issue for Tasmania. Jurisdictional gap closure is 
estimated at 75%. 

Gap 2d: Replacement of old and superseded in-situ level sensors, water quality 
sensors and data logging equipment.

There have been six projects funded amongst four organisations to address issues 
relating to Gap 2d. Under M&E funding the replacement of level sensors and data 
logging equipment has been a major focus for the lead water agency and other 
major water information agencies within the jurisdiction. Whilst the replacement of 
water quality sensors has not been a priority for BoM, this still remains a significant 
information gap for most Tasmanian water agencies. Gap 2d is estimated to be 
>50% closed for the jurisdiction. 

Gap 2e: ADV (side looking Dopplers) for measuring backwater effects.

Only a few of the major water agencies have expressed the need for ADV 
equipment to measure flows at monitoring sites that experience backwater 
effects. DPIPWE has been successful in receiving funding to purchase ADV 
instrumentation and the jurisdictional gap is estimated at 75% closed. 
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Gap 2f: Installation/ upgrade and standardisation of in-situ WQ instrumentation. 

There have been no projects funded to address Gap 2f and this gap still remains 
for the jurisdiction. 

Gap 2g: Installation/ upgrade and standardisation of rain gauge instrumentation.

Three projects have been funded across three organisations to improve 
information relating to rainfall. This gap is now viewed as being 75% closed for the 
jurisdiction. 

Gap 2h: Installation of telemetry at key sites incorporating satellite and Next G 
packet data systems. 

Seven projects have been funded across four organisations to improve telemetry 
related information gaps. This information gap is now viewed as being <75% 
closed for the jurisdiction. 

Gap 2i: Telemetry upgrades involving SERK SCADA at priority flood warning sites 
enabling real-time monitoring.

There have been no projects funded to address Gap 2i and it is expected this gap 
still remains for the jurisdiction. 

Gap 2j: Additional gauging equipment required to improve data capture for 
significant stream flows during flood events. There currently is a deficiency in the 
amount of Doppler stream flow measuring devices available to measure flood 
events in Tasmania. 

Three projects across two organisations have been funded to purchase Doppler 
stream gauging equipment. With two of the major water information agencies 
having purchased stream gauging Doppler equipment under M&E funding, this 
information gap is viewed as being <75% closed for the jurisdiction. 

Gap 2k: Installation or conversion of travellerways (cable-ways) for shore-based 
gaugings.

The lead water agency (DPIPWE) has received significant funding under 
M&E to install travellerways amongst their network of monitoring stations. 
It is however expected that this gap would still exist for at least one other major 
water information agency. The jurisdictional gap is viewed as being approximately 
75% closed. 

6.2.3		 Gap 3 – Knowledge Enhancement (priority 8)

There have been three projects funded in Tasmania relating to knowledge 
enhancement and training. Doppler training has been a focus for funding in 
past funding rounds for the lead water agency and whilst this gap is expected 
to be ongoing, the knowledge that has been obtained through formal training 
has provided much benefit for improving ADCP gauging techniques. Formal 
hydrographic training has also been funded for selected staff among four 
Tasmanian water agencies. The overall information gap for Gap 3 across the 
jurisdiction is now viewed as being 75% closed.
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6.2.4		 Gap 4 – Groundwater (priority 7)

Under Gap 4, there have been three projects funded to address Gaps 4a and 4b 
and relate to the extension and upgrade of the DPIPWE groundwater monitoring 
network. The Round 4 project that was submitted to address Gap 4a ‘extension 
of the groundwater monitoring network’ will achieve most (if not all) of the project 
objectives, however some gaps remain for Tasmania where existing network 
coverage that is required for remote telemetry of sites is not sufficient. Also, the 
coverage of the SGMN is still inadequate to provide sufficient data to support 
water management plans in all areas/catchments. As particular catchments or 
water management units come under increasing pressure for water resources, this 
may present a gap that will require attention. Gap 4a and Gap 4b are estimated as 
25% and 50% closed respectively for the jurisdiction

6.2.5		 Gap 5 – Database Infrastructure (priority 1)

This current version of the SWIMP has prioritised the purchase or upgrade of 
‘database infrastructure’ (Gap 5) as priority one for Tasmanian water agencies. In 
many instances this is where organisations have acknowledged the requirement 
to deliver specified water information to BoM as required in the Water Regulations. 
As shown in Figure 18, and under Gap 5, 11 projects have been funded amongst 
five organisations to improve database infrastructure and transfer of data to BoM. 

A recent report provided to BoM regarding the capacity for the LWA to deliver data 
according to the Regulations identified the following key issues within DPIPWE:

•		�  Hydstra TSM at ‘end of life’ with no future technical support offered; and

•		��  Anticipated data collection responsibilities as LWA expects jurisdictional 
pressure to become the central data hub for smaller water information 
agencies, particularly irrigation entities as the technical expertise within 
government lies within the LWA. A sufficient, robust and reliable DMS is 
therefore required to replace TSM and support a range of additional 
data sources.

Gap 5a and 5b relate to current deficiencies as identified in the LWA ‘data delivery 
capacity report’. The replacement of Hydstra TSM (Gap 5a) is considered to be 
<50% closed for the jurisdiction. Automation of data to BoM (Gap 5b) is estimated 
at <75% closed. 

6.2.6		 Gap 6 – Data Management and Transfer (priority 2)

There have been seven projects funded over the past four years relating to Gap 6, 
which have addressed Gaps 6a, 6f, 6o and 6p.

Gap 6a: Improvements and automation of QA/QC systems and procedures

Hydro Tasmania (HT) has received consecutive funding over two years to develop 
QA/QC automation systems. Whilst this project has met the objectives within 
the project scope according to funding constraints and timeframes the gap is 
viewed as 75% closed for the project. However, this project still requires further 
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funding to automatically validate the algorithms ability to find a standard set of 
known error types. QA/QC automation is also viewed as a major jurisdictional gap 
where ‘named’ organisations currently delivery raw unverified data to BoM. The 
jurisdictional gap is therefore viewed as <50% closed. 

Gap 6b: Web services and data transfer

There have been no projects funded under M&E to address this gap. Jurisdictional 
Gap is uncertain but considering projects submitted under M&E that were 
not funded it expected that there remains a need for web services within the 
jurisdiction. 

Gap 6c: Data duplication

This gap relates to multiple organisations transmitting the same data sets to 
BoM. There have been no projects funded under M&E to address this gap. 
However, some duplicate data sets have been identified through the SWIC. In 
these instances BoM proformas have been completed identifying which single 
organisation will provide the data. The jurisdictional gap is unknown.

Gap 6d: Lack of historical paper records in digital form

DPIPWE has identified information gaps relating to hydrological time series and 
other data that is yet to be digitised. There have been no projects funded to 
address this specific information gap and it is understood that this gap remains for 
DPIPWE and other water information agencies in the jurisdiction. DPIPWE gap 
remains at <50% closed. Jurisdictional gap unknown. 

Gap 6e: Filling of data gaps for periods of missing records

There have been no projects funded under M&E to address this gap. This gap 
was originally identified in DPIPWE where it identified information gaps relating to 
missing records or data gaps for periods of historic data. Preliminary estimations 
suggest that there are approximately 75 years of missing record across 460 water 
level recording sites. Gap remains for organisation at <50% closed. Jurisdictional 
gap unknown. 

Gap 6f: Identification and recovery of historical bore and groundwater information 
involving information from bore drilling logs and digitisation of historical records

DPIPWE has received M&E funding under Round 4 to recover and incorporate 
historical groundwater information into its groundwater database. Within the scope 
of this DPIPWE project the gap is considered to be 75% closed. However, there 
are still many bores within the state that will not be included as part of this project 
and the gap for the jurisdiction is estimated at <50% closed. In some instances 
there is difficulty obtaining information for a number of bores such as historical 
sites that have been designed to monitor groundwater adjacent to petroleum 
service stations. 
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Gap 6g: Reviews of current and historic rating tables

There have been no projects funded under M&E to address this gap. Rating table 
reviews are considered to be a standard business function to the major water 
information agencies involved with stream flow monitoring. However there are 
instances where budgetary constraints and limited staff resources within these 
agencies have impacted on the ability to develop and update many streamflow 
ratings where priority has not been given. In contrast, DPIPWE has more recently 
had the opportunity to review and update its rating tables outside of M&E funding. 
The gap closure for the jurisdiction is unknown. 

Gap 6h: Formal reviews for whole-of-state stream monitoring network

There have been no projects funded under M&E to address this gap. Network 
reviews completed for other organisations within the jurisdiction is unknown. 

Gap 6i: Jurisdictional whole of state review required for WQ monitoring to assess 
current networks.

There have been no projects funded under M&E to address this gap. Network 
reviews completed for other organisations within the jurisdiction is unknown. 

Gap 6j: Consideration of nationally consistent guidelines for development and 
application of WQ triggers, reference sites and targets

There have been no projects funded under M&E to address this gap. Gap for 
jurisdiction is unknown. 

Gap 6k: Integrated data collection, processing and storage system for water 
quality information within the EPA 

There have been no projects funded under M&E to address this gap. Gap for 
organisation and jurisdiction remains at <50% closed. 

Gap 6l: Development of a metadata database of monitoring sites

There have been no projects funded under M&E to address this gap. This 
organisational gap identified by EPA describes the need for the development of a 
metadata database for monitoring sites including data owners, sites, parameters, 
locations and date range. Gap for organisation remains at <50% closed. 

Gap 6m: Reviewing Tasmanian practices and implementing water 
information standards

Some of the major Tasmanian water information agencies have identified 
deficiencies in their existing documents relating to standards and procedures that 
are currently in use. There have been no projects funded under M&E to address 
this gap in Tasmania and it is understood that updated water information standards 
and guidelines are still a priority for this jurisdiction. Through standards related 
projects funded under M&E in other jurisdictions it is envisaged that some of these 
outputs can be adopted in Tasmania but at present the jurisdictional gap remains 
at <50% closed. 
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Gap 6n: Development of rating tables for flood warning networks 

Calibration of rating tables for both BoM and councils involved with flood warning 
is required. There have been no projects funded under M&E to address this gap. 
Jurisdictional gap is unknown. 

Gap 6o: Ongoing strategic water information coordination between bureau and 
Tasmanian water agencies

The Strategic Water Information Coordinator has been funded since 2008. 
Ongoing coordination between BoM and named organisations is still required to 
assist with improving data transfer and communication of BoM’s agenda. 

Gap 6p: Upgrade of telemetry management systems

DPIPWE had identified deficiencies in their existing ‘dial up’ telemetry system. 
An evaluation of available telemetry systems resulted in DPIPWE’s purchase of 
Clear SCADA and incorporation of packet data modems that now allows data to be 
retrieved in near ‘real time’. The organisational gap for DPIPWE is now viewed as 
100% closed. With Hydro Tasmania using the Ajenti DMS, the jurisdictional gap for 
sites involving telemetry is estimated at around 75% closed for the jurisdiction.

6.2.7		 Gap 7 – Water Accounting (priority 6)
Hydro Tasmania and DPIPWE have identified a significant gap in producing water 
accounts for Tasmania. In Section C Hydro Tasmania advise that it would be 
more beneficial to enable a more efficient production of ‘basic’ accounts, rather 
than investing in additional water monitoring sites. DPIPWE conclude that an 
investment in the area of automating model outputs for inflows and outflows would 
also be favourable. There have been no projects funded under M&E to address 
this jurisdictional water accounting gap. 

6.2.8		 Gap 8 – Geospatial Information and Metadata (priority 5)
Under Gap 8 there have been two projects funded that address subsidiary Gaps 
8b, 8c, 8d, 8e and 8g. 

Gap 8a: Revision of farm dams and man-made water bodies

Information and Land Services (ILS) within DPIPWE has received M&E funding to 
provide an integrated and complete coverage of available watercourse and water 
body mapping held by government. This has been achieved by completing the 
capture and revision of farm dams at 1:25,000 scale and completion of a single 
consistent 1:25,000 scale database for Tasmania including natural watercourses 
and natural and man-made water bodies. The jurisdictional gap is now considered 
as 100% closed.

Gap 8b: Improved metadata required for gauging stations

DPIPWE has received M&E funding to improve geospatial information and 
metadata for the DPIPWE/Hydro Tasmania stream gauging network. It is 
understood that both these organisations are responsible for the majority of stream 
gauging stations in Tasmania. The jurisdictional gap is therefore considered to be 
approximately 75% closed. 
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Gap 8c: Improved metadata required for groundwater bores

The DPIPWE groundwater section identified the need for improved geospatial 
information and metadata for its groundwater monitoring network. Through M&E 
funding this organisational gap has been partially addressed for priority sites. The 
gap closure has not yet been determined for the jurisdiction but is expected to be 
<50% closed.

Gap 8d: Improved metadata required for major storages 

The Tasmanian Metadata Collection project funded in Round 4 will address this gap 
proportional to the amount of funding that was received. Once the project is completed 
it is estimated that the gap will be approximately 50% closed for the jurisdiction. 

Gap 8e: Improved metadata required for rain-gauge sites

The Tasmanian Metadata Collection project funded in Round 4 will address this gap 
proportional to the amount of funding that was received. Once the project is completed 
it is estimated that the gap will be approximately 50% closed for the jurisdiction. 

Gap 8f: Metadata verification for stations ‘closed’

There have been no projects funded under M&E to address this gap. Gap for 
jurisdiction is unknown.

Gap 8g: Metadata acquisition and assisting with the AHGF

DPIPWE has received funding in Round 4 to provide an integrated and complete 
coverage of available watercourse and water body mapping held by government 
that will directly support the ongoing improvement of catchment, state and national 
scale water accounting and water resource assessment. On completion of this 
state-wide Hydrological Geospatial Fabric Project the jurisdictional gap should be 
100% closed. 

Gap 8h: Metadata required within the EPA

Within DPIPWE the EPA has identified the need for the development of a 
metadata database for monitoring sites including data owners, sites, parameters, 
locations and date range. This is regarded by the EPA as integral to reviewing 
and conducting monitoring programs, and planning cooperative programs for 
optimising efficiencies and application of standards and best practice. There have 
been no projects funded under M&E to address this organisational gap. Gap for 
jurisdiction is unknown.

6.3	 Revision of Funding Invested per Theme Category

The following section provides an assessment of M&E funding in relation to 
Bureau of Meteorology funding themes. Within the M&E funding guidelines BoM 
provided particular project themes that are eligible for funding for a given funding 
round. Whilst there have been some slight variations to these themes between 
funding rounds the basic themes over the past four funding rounds have remained, 
and include the following: 
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Theme 1 – Improving the accuracy of existing water measurement networks;

Theme 2 – Installation of telemetry;

Theme 3 – Extending the coverage of monitoring networks;

Theme 4 – �Installation of software and upgrade or purchase of data management 
systems (DMS);

Theme 5 – Recovery or rescue of water information;

Theme 6 – �Improving the Australian Hydrologic Geospatial Fabrics (AHGF) 
national surface water foundation data set;

Theme 7 – �Improving the Australian Hydrologic Geospatial Fabric (AHGF) national 
foundation groundwater data set;

Theme 8 – �Participating in the cooperative planning and production of the National 
Water Account (NWA);

Theme 9 – Engagement of Strategic Water Information Coordinators; and

Theme 10 – Development of best practice guidelines or standards. 

Figure 21 – �Amount of funding spent in Tasmania on M&E program themes. Theme 
1 (improving accuracy of data) and Theme 4 (purchase/upgrade of DMS) 
have received the most funding, whilst in contrast Themes 7, 8 and 10 
have had no projects funded to address information gaps.
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As shown in Figure 21 over the past four funding rounds the majority of M&E 
funding received in Tasmania has been directed towards addressing Theme 1 
(improving accuracy of data) and Theme 4 (purchase/upgrading data management 
systems). Themes where no funding has been allocated in Tasmania include: 
improving groundwater spatial data sets (Theme 7); participating in the National 
Water Account (Theme 8); and improving guidelines and standards (Theme 10).

The information contained within the following tables depicts the number 
of gaps that have been addressed through M&E funding and to what extent. 
These tables include: 

•		��  Table 12: for each organisation, this table shows how many gaps have 
been addressed though M&E funding and to what extent (number of gaps 
addressed according to percentage closed).

•		��  Table 13 through to Table 22: according to theme and for each gap these 
tables show how many M&E projects were funded and to what extent the gap 
has been closed (number of projects which either fully or partly address gap 
for the funded organisation i.e. 100%, 75%, 50% or <50% closed). 
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7	 Section D: Strategies for Improvement
A strategy is required to assist BoM in directing the application of the 
Modernisation and Extension of Hydrologic Monitoring Systems Program, to 
improve water information collected from water monitoring networks in Tasmania. 
The strategy should identify opportunities, where possible, for co-investment by 
jurisdictional agencies and the federal government to maximise available funding. 
It will provide a key input to jurisdictional based applications in current and future 
rounds of BoM’s Modernisation and Extension of Hydrologic Monitoring Systems 
Program. 

The priorities listed below have been determined during discussion amongst 
named organisations and stakeholders through a series of SWIMP working group 
meetings. This has involved identifying what significant gaps exist within section C 
of this document and then through group discussion agreeing to what order these 
gaps should be prioritised. The order of prioritisation should then reflect a common 
need amongst Tasmanian water information agencies. As water information gaps 
have been filled through M&E investment it is also expected that the order of these 
gaps will change and be reflected in successive SWIMP versions. 

7.1	 Order of Priorities for Jurisdiction

In March 2011, the SWIMP working group agreed on an updated order of priorities 
to reveal water monitoring and data management requirements for Tasmania. 
This order of priorities has also taken into account the outcomes of Section C2 
(Reporting of Gaps Addressed Through M&E). The priorities for Tasmania currently 
are (in order):

Priority 1: Database Infrastructure (Gap #5) – This includes purchases and 
upgrades of databases and associated systems and applications. 

Whilst this gap has already received significant funding within the jurisdiction, 
the lead water agency and irrigation entities (and other unaccounted emerging 
water information collectors) manage a significant proportion of water information 
within the state. There is still a requirement amongst these agencies to upgrade or 
purchase sufficient database management systems to support growing demands 
and data responsibilities into the future. For example, Section C2 of the SWIMP 
considers the replacement of Hydstra TSM to be <50% closed for the jurisdiction.

Priority 2: Data Management and Transfer (Gap #6) – Includes reviews of 
current data collection and management standards; improvements to QA/QC 
processes; web services to improve data transfer to BoM and between agencies; 
digitisation of paper records; rating table development and review.

This gap remains a priority for Tasmania. There is still a jurisdictional requirement 
for a working automated model that would improve QA/QC processes. A 
considerable gap relating to the recovery of historical groundwater information 
also remains. Furthermore, little or no funding has been issued in the jurisdiction to 
address gaps relating to standards. 
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Priority 3: Establishment of Key Sites (Gap #1) (for water management, flood 
warning, planning, accounting and water infrastructure development projects) 
– Includes sites used by multiple agencies; multiple purposes; has significant 
importance to the state.

As M&E funding has assisted towards closure of other gap categories, Gap #1 
in this funding round has shifted from priority 4 to priority 3 given expanding and 
significant monitoring responsibilities for the Tasmanian Irrigation Development 
Board and the three regional water corporations. Establishment of new sites will 
improve information gaps in state-wide stream-flow monitoring and reporting on 
water balance and accounting. 

Priority 4: Water Accounting (Gap #7) – Includes review of hydrological models 
with reference to Tasmanian water account; development of tools to determine 
relevant inflows on a state-wide, regional, and catchment area basis; development 
of discharge and 3-D ratings at key sites that do not currently exist.

This gap largely remains for Tasmania. Section 5.12 of the SWIMP suggests that 
to assist water accounting a strategic investment would be more beneficial to 
enable more efficient production of basic accounts rather than investing in more 
water monitoring. Investing in the area of automating model outputs for inflows and 
outflows is recommended by the jurisdiction. 

Priority 5: Improvements to Site Infrastructure, Instrumentation and OH&S 
(Gap #2) – Includes refurbishment of weirs; upgrade or replacement of sensors, 
power supplies, logging and telemetry equipment; stream gauging instrumentation; 
instrument shelters; installation or conversion of existing cableways to traveller-
ways; site access for improved OH&S (e.g. ladders, stairs, platforms, handrails).

Through significant investment in the jurisdiction the priority of this gap has shifted 
from priority 3 to priority 5 for this funding round. However, there are still some 
outstanding issues under Gap #2 that require addressing. 

Priority 6: Groundwater (Gap #4) (instrumentation and refurbishment) – Includes 
groundwater sites that require upgrades to improve accuracy and currency of data. 

Listed as priority 7 in previous funding rounds, closure of gaps in other gap categories 
has resulted in groundwater becoming a higher priority for this funding round. 

Priority 7: Geospatial Information and Metadata (Gap #8) – Includes revision of 
Tasmanian farm dams and verification of monitoring locations to GDA 94 and AHD.

Through successful M&E funding bids significant investment has already been 
made in Tasmania to address many information gaps to improve geospatial 
information and metadata. Listed as priority 5 in previous funding rounds Gap 
#8 is now priority 7 under this funding round. Some outstanding gaps in this gap 
category still remain, particularly relating to operational storages and rainfall sites. 

Priority 8: Knowledge Enhancement (Gap #3) – Includes training in 
technologies to assist with improved understanding and use of new equipment; 
hydrographic training for field work and data editing.
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Gap #3 remains the lowest priority for the jurisdiction. Some training projects 
funded under M&E have assisted towards improving gauging techniques for 
field staff and ultimately assisted toward improving the accuracy of data that is 
collected. Training and knowledge enhancement is still however a requirement 
within many organisations and remains a priority for the jurisdiction.

7.2	 Round 5  M&E Funding Themes and Projects

The following section incorporates six funding themes specific to Round 5 M&E. A 
series of projects that have been submitted under Round 5 have been identified to 
fit within each of the six themes. Each of the following projects within the themes 
listed below has been allocated a priority based on the above list i.e. 1-8. These 
are a ‘best fit’ priority ranking for each project and may not necessarily reflect a 
jurisdictional priority for an individual project. 

These projects will assist with addressing major gaps identified in Section C. 
Where practicable the final scope of these projects will allow more than one 
named party to be involved (and may involve named parties in other jurisdictions).

7.2.1		� THEME 1 – Improving the currency (via telemetry), accuracy 
and coverage of surface or groundwater monitoring. 

The proposed projects under Round 5 M&E funding that fit within Theme 1 of 
BoM’s funding guidelines include: 

•		��  Improving accuracy of hydrologic data through instrumentation, infrastructure 
upgrades and site auditing (Priority 5).

•		�  Refurbishment and reconfiguration of GMU specific groundwater monitoring 
bores, Tasmania (Priority 6).

•		�  Training in Hydrography (Priority 8).

•		�  Purchase of RTK module for remote gaugings and an MST-2 dilution 
instrument (Priority 5). 

•		�  QA/QC anomaly detection and correction criteria (Priority 2). 

•		�  Improvement of Hobart flood monitoring network (Priority 4). 

•		�  Sub-catchment scale water monitoring in key irrigation development 
catchments in Tasmania (Priority 3).

•		�  Installation of a monitoring station above the tidal limit on the Derwent River 
by Southern Water (Priority 3). 

•		�  Installation of monitoring stations to enhance the quantity and quality of data 
retrieval for water catchments in the Cradle Mountain Water District (Priority 3). 
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7.2.2		 THEME 2 – Coordination activities

The proposed projects under Round 5 M&E funding that fit within Theme 2 of 
BoM’s funding guidelines include: 

•		�  Priority coordination activities identified in Tasmania to assist the Bureau’s 
water information program (Priority 2).

7.2.3		� THEME 3 – Participating in cooperative planning and 
production of the National Water Account

The proposed projects under Round 5 M&E funding that fit within Theme 3 of 
BoM’s funding guidelines include: 

•		�  National Water Account support from Tasmania region – assistance in NWA 
notes and descriptive information (Priority 4). 

7.2.4		� THEME 4 – Improving the Australian Hydrological Geospatial 
Fabric (AHGF) national surface water foundation data set

The proposed projects under Round 5 M&E funding that fit within Theme 4 of 
BoM’s funding guidelines include: 

•		�  Metadata survey to accurately locate storages, rainfall stations and off-takes 
operated by the major water resource stakeholders in Tasmania (Priority 7). 

7.2.5		� THEME 5 – Developing the National Groundwater Information 
System (NGIS) 

The proposed projects under Round 5 M&E funding that fit within Theme 5 of 
BoM’s funding guidelines include: 

•		�  Enhancements to the DPIPWE Groundwater Information Management 
System (GWIMS) to enable the supply of Tasmanian groundwater data to the 
National Groundwater Information System (NGIS) (Priority 1). 

•		�  Assistance for development of hydro-geological units – Tasmania 
(Priority 6). 

7.2.6		 THEME 6 – Data provision and water data transfer

The proposed projects under Round 5 M&E funding that fit within Theme 6 of 
BoM’s funding guidelines include:

•		�  Purchase and rollout of a state-wide hydrological database management 
system, and improving the reliability of the Category 6 data supply process 
(Priority 1). 

•		�  System enabling specialist training (Priority 8). 
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Abbreviations and Acronyms
ADCP		  Acoustic Doppler Current Profiler

ADV		  Acoustic Doppler Velocimeter

AHA		  Australian Hydrographers Association

AHD		  Australian Height Datum

AHGF		  Australian Hydrologic Geospatial Fabric

ANZECC	 Australian and New Zealand Environment and Conservation Council

AWS 		  Automatic Weather Station

AWRC 		  Australian Water Resources Council

BoM 		  Bureau of Meteorology

BWQMP 	 Baseline Water Quality Monitoring Program

CMW 		  Cradle Mountain Water

COAG		  Council of Australian Governments

DBMS		  Database management system

DEWHA		 Department of Environment, Water, Heritage and the Arts

DPIW		  Department of Primary Industries and Water

DPIPWE	 Department of Primary Industries, Parks, Water and Environment

EMPCA		 Environmental Management and Pollution Control Act

EPA		  Environmental Protection Authority

GDA		  Geocentric Datum of Australia

GDE		  Groundwater Dependent Ecosystems

GWIMS		 Groundwater Information Management System

HEC		  Hydro Electric Corporation

HED		  Hydro Electric Department

HT		  Hydro Tasmania

JRGWI		  Jurisdictional Reference Group Water Information

LEO		  Low Earth Orbit

M&E		�  The Modernisation and Extension of Hydrologic Monitoring 
Systems Program 

ML		  Mega litres

MRT		  Mineral Resources Tasmania

NAPSWQ	 National Action Plan, Salinity and Water Quality

NRM		  Natural Resource Management
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NWA		  National Water Account

NWI		  National Water Initiative

PSTN		  Public Switched Telephone Network

QA/QC		  Quality Assurance / Quality Control	

ROT 		  Remote Observer Terminal

RWSC		  Rivers and Water Supply Commission

SCADA		  Supervisory Control and Data Acquisition

SGMN		  State-wide Groundwater Monitoring Network

SMART		  Sustainable Management of Agricultural Resources in Tasmania

SQL		  Structured Query Language

SWIC 		  Strategic Water Information Coordinator

SWIMP		  Strategic Water Information and Monitoring Plan

TCA’s 		  Time-series Client Applications

TEER		  Tamar Estuary Esk River (Program)

TIDB		  Tasmanian Irrigation Development Board

TIGER		  Tasmanian Information on Geoscience and Exploration Resources

TIS 		  Tasmanian Irrigation Schemes

TS		  Time Studio

TSM		  Time Studio Management

TSWQMS	 Tasmanian Surface Water Quality Monitoring Strategy

TWMI		  Tasmanian Water Metering Initiative

TWUMP		 Tasmanian Water Use Management Project

WIF		  (State) Water Infrastructure Fund

WIMS		  Water Information Management System

WIST		  Water Information Systems of Tasmania

WMA		  (Tasmanian) Water Management Act

WQ		  Water Quality
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Appendix 1 – Tasmanian Named Parties in Water Regulations 2008

1.		  Ben Lomond Water, (Category D,F,H) 

2.		  Clarence City Council, (Category F) 

3.		  Cradle Coast NRM, (Category G)

4.		  Cradle Mountain Water, (Category D,F,H) 

5.		�  Department of Primary Industries, Parks, Water and Environment, 
(Category A, Category D, Category H) 

6.		  Devonport City Council, (Category F)

7.		  Forestry Tasmania, (Category B)

8.		  Glenorchy City Council, (Category F, Category H)

9.		  Hobart City Council, (Category F, Category H)

10.	 Huon Valley Council, (Category H) 

11.	� Hydro-electric Corporation (Hydro Tasmania), 
(Category C, Category D, Category H)

12.	 Inland Fisheries Service, (Category B)

13.	 Launceston City Council, (Category F, Category H) 

14.	 NRM North, (Category G)

15.	 NRM South, (Category G)

16.	 Onstream, (Category D,F,H)

17.	 Southern Water, (Category D, Category F) 

18.	 Tasmanian Irrigation Schemes, (Category D)
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Appendix 2 – Legislation, Programs and Projects (from Table 1)

2.1	 Tasmanian Water Management Act 1999 

The Water Management Act 1999 is part of the state’s integrated resource 
management and planning system and provides for the management of 
Tasmania’s freshwater resources. 

In particular the Act is to provide for the use and management of freshwater 
resources in Tasmania having regard to the need to: 

•	 	 �Promote sustainable use and facilitate economic development of water 
resources;

•	 	 �Recognise and foster the significant social and economic benefits resulting 
from the sustainable use and development of water resources for the 
generation of hydro-electricity and for the supply of water for human 
consumption and commercial activities dependent on water;

•	 	 �Maintain ecological processes and genetic diversity for aquatic and riparian 
ecosystems;

•	 	 �Provide for the fair, orderly and efficient allocation of water resources to 
meet the community’s needs; 

•	 	 �Increase the community’s understanding of aquatic ecosystems and the 
need to use and manage water in a sustainable and cost-efficient manner; 
and 

•	 	 Encourage community involvement in water resources management.

Water Management Regulations 1999 and Water Management 
(Safety of Dams)

Regulation 2003 

Under the Water Management Act 1999, there are two separate sets of 
regulations, the Water Management Regulations 1999 and the Water 
Management (Safety of Dams) Regulations 2003.

The Water Management Regulations 1999 set limits on the taking of water 
for specific uses and set fees for water licences. They also set fines for 
contravention of, or failure to comply with, any regulations. 

The Water Management (Safety of Dams) Regulations 2003 set the level of 
competency required for construction teams to be authorised to work on dams of 
different hazard categories and dimensions.
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General Water Management – Regulation/Compliance

Licensing, Allocation and Dam Permits 

In Tasmania, before water can be taken from a river or stream or stored in a farm 
dam for commercial purposes, a licence must be obtained from the Department of 
Primary Industries, Parks, Water and Environment.

Once a person has established a water allocation under the Water Management 
Act 1999, an allocation may be attached to the licence. A water allocation can be 
obtained by either establishing a right to take water from the stream at the licence 
location, or by transferring water from another licence.

Conditions can be placed on both the water licence and/or allocation. Conditions 
are included to enable the water resource to be sustainably managed and to 
protect both water quality and environmental needs of waterways.

Dam Works

Under the Water Management Act 1999 a dam permit is generally required for all 
dams except in circumstances such as: 

Figure 22 – �The Water Management Act 1999 is part of the state’s integrated 
Resource Management and Planning System and provides for the 
management of Tasmania’s freshwater resources.
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•	 	 �A dam that is not on a watercourse and that holds less than one megalitre 
of water; and

•	 	 �A dam constructed for the primary purpose of storing waste as defined in the Act.

In addition to a barrier across a watercourse, a ‘dam’ includes an excavation in a 
water course and a flood levee, both of which also require a permit under the Act.

Water Meters

The Tasmanian Water Management Act 1999, under which water licences are 
issued, provides that the Minister may require the installation of a meter by any 
person taking water from a state resource, but until 2003 it had only been required 
in specific cases. Since 2003, DPIPWE has extended metering more broadly in 
recognition of its importance for water management and planning.

The move to ensure that all licenced water users are metered follows a 
commitment made when Tasmania became a signatory to the National Water 
Initiative (NWI) in 2005. The NWI is a comprehensive strategy driven by the 
Australian Government to improve water management nationwide, and sets 
out objectives, outcomes and actions and time lines for ongoing water reform. 
Improving water metering and measuring are among its goals.

Water Metering Program

The intention is that all water taken for commercial purposes under a licence 
issued by DPIPWE will be metered within the next two years. Once informed in 
writing by the Department, licence holders are required to install the necessary 
water meters within a time period specified by the Department.

In May 2008, the first group of licencees (approximately 600) in four catchments 
were issued with a formal Notice to Affix Water Meters. All other licencees who 
take water for commercial purposes can expect to be similarly informed of the 
requirement to install water meters at some point during 2008 to 2010

In the case of the issue of new water allocations and the transfer of allocations, 
licence holders are required to act by installing meters as part of the relevant 
allocation and transfer procedures.

By adopting this process it will be expected that all water taken under a DPIPWE 
licence for commercial use will be metered by June 2012.

Water Management Regions

Tasmania is divided into eight water management regions, with major offices in 
Hobart, Prospect, Devonport and Elliott. Licensing administration and support is 
provided by the Hobart office.

The Department’s activities in each region includes: 

•	 	 �Technical support for and assessment of applications for water licences and 
dam permits; 
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•	 	 Managing flows in rivers and streams; 

•	 	 Provision of information on water resource matters in regional areas; and

•	 	 Compliance monitoring and enforcement.

Water Restrictions

Water restrictions on rivers and streams are implemented in accordance with a 
priority of rights under the Water Management Act 1999.

When there is insufficient water available to look after the rights of all users, 
restrictions are implemented by starting with the lowest priority user group. 

Generally, the highest priority is given to: 

•	 	 Stock and domestic use; followed by

•	 	 Water for ecosystem protection; 

•	 	 Water licences converted from old registered rights;

•	 	 Rights of special licences; and then 

•	 	 Irrigation and other commercial users; and

•	 	 Groundwater usage may also be restricted if necessary.

Restriction Notices

Restriction Notices are advertised in the Public Notices section of Tasmania’s 
major newspapers advising when water restrictions are in force. 

Notices may also be served (personally or by post) on a person, prohibiting or 
restricting the taking of water from a water resource. 

The Notice takes effect at a time that is specified in the notice and remains in force 
for such period not exceeding 12 months.

A person who contravenes a notice is guilty of an offence under the Water 
Management Act 1999. See the Water Regulations on the Tasmanian legislation 
website for penalties: www.thelaw.tas.gov.au

Water Management Planning

The Water Management Act 1999 provides for the development of Water 
Management Plans. Water Management Plans are developed in consultation 
with stakeholders to ensure the sustainable development and management 
of a water resource.

A Water Management Plan is generally implemented by the Department of Primary 
Industries, Parks, Water and Environment. However, the Minister for Primary 
Industries and Water may approve an application by a Water Entity to take over 
the implementation of the Plan.
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Water Management Plans provide the opportunity for catchment communities and 
other stakeholders to have a direct say in how a catchment’s water resources are 
best allocated and managed to achieve the community’s economic, social and 
environmental objectives. 

DPIPWE recognises the need to accelerate the development of Water 
Management Plans to provide certainty to water users and to protect the state’s 
water resources. To this end, DPIPWE has used the experience gained over the 
last 4-5 years in water management planning to establish generic principles for 
planning.

The generic principles detail the approach to be used when dealing with planning 
matters outside the requirements of the Water Management Act 1999. These 
matters fall into two basic areas:

1.		�  Providing opportunities for community input into plan development, 
implementation and review; and 

2.	 	 �Resolving water management issues common to all or many water 
catchments.

The generic principles are not set in concrete, rather they are the default 
principles that will be applied unless there are specific circumstances in a water 
management planning catchment that necessitates an alternative approach.

Water Information System of Tasmania

The Water Information System of Tasmania (WIST) is a single point of access to 
Tasmanian freshwater related information.

You can select, display and download information on stream flow, water quality 
and fresh water related documents. WIST is accessed via: 
www.water.DPIPWE.tas.gov.au/wist/au

With development of the Conservation of Freshwater Ecosystems and Water 
Allocation modules now complete and the planned addition of Groundwater, 
Fish and River Health modules, WIST will be a comprehensive access point for 
information on Tasmania’s freshwater resources.

Annual Waterways Monitoring Reports

The Waterways Monitoring Reports process has been developed by the previous 
Water Resources Division of the Department of Primary Industries, Parks, Water 
and Environment as a mechanism to report on the data it collects from Tasmania’s 
rivers and streams as part of its Baseline Monitoring Network.

This network has been designed to provide current data on streamflow, water 
quality and riverine health that will support planning and decision-making 
processes for water management agencies, Tasmanian three Natural Resource 
Management regions and locally focused catchment groups that monitor 
Tasmanian waterways or have an interest in water information.
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Up until recently the Waterways Reports were published annually with the last 
report completed for 2008. They provide information on a catchment basis, with 
reports for 40 of the 48 Tasmanian Land and Water Management Catchments.

For each of the catchments, the report includes:

1.		  A land-use map and summary information about the catchment;

2.	 	 Streamflow and water allocation information;

3.	 	 Water quality data for monitoring stations located in the catchment; and

4.		  A report on ‘riverine health’ for monitoring sites located in the catchment.

This information also assists in gauging Tasmania’s environmental performance 
against the Tasmania Together Environmental Benchmarks and supports 
Tasmania’s contribution to the ‘State of Environment’ report and other national 
reporting frameworks.

NRM in Tasmania: Tasmanian NRM Framework and Legislation

Tasmania has adopted an approach to natural resource management that aims 
at bringing together industry, resource users, land managers and conservation 
interests. The Tasmanian Natural Resource Management Framework 2002 and 
the Natural Resource Management Act, provide a structure and mechanisms for 
delivering effective management of natural resources in the state.

In June 2008, the government considered a report examining the effectiveness 
of the Tasmanian framework after five years of operation and reaffirmed its 
commitment to retain, and to strengthen, the Framework and the Act.

Tasmania has been divided into three regions to develop localised approaches 
– northern, southern and north-west regions. The Regional Committees in 
consultation with the community, are developing strategies, targets and priorities 
for natural resource management in their regions.

The Tasmanian Environmental Flows Project

The TEFlows Project is being conducted by the Water Assessment Branch (Water 
and Marine Resources Division, DPIPWE) for NRM South and NRM North, and is 
funded under the National Action Plan for Salinity and Water Quality. The Project 
commenced in July 2006 and has now been completed.

It aims to test and refine the Framework by investigating the influence of flow 
change on the physical and biological structure of freshwater dependent 
ecosystems, including wetlands and estuaries. It will build on the known flow 
requirements of freshwater-dependent biota and processes, and will contribute to 
the development of appropriate indicators to measure the success of implemented 
environmental flows.
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Project Catchments

The TEFlows Project will be conducted 
in six catchments across Tasmania. This 
represents a change in the design of the 
project which is explained in the Project 
Updates section. These catchments 
have been selected to represent the two 
extremes of the four hydrological ‘types’ 
which characterise Tasmanian river 
systems. 

The Ringarooma River, the Great 
Forester River, and Dans Rivulet (a 
tributary of the upper South Esk) are all 
in the North-East and have a relatively 
predictable hydrology with low flow 
variability. They tend to display low 
flows in summer, high flows in winter, 
and floods generally occur in winter 
and spring. 

The Little Swanport River, the upper Macquarie River, and Brushy Plains Rivulet (a 
tributary of the Prosser River) in eastern Tasmanian represent the other extreme, 
having a very unpredictable hydrology and high flow variability, with floods 
occurring any time of the year and cease-to-flow periods are a natural occurrence. 

The third and fourth hydrological regions include rivers in the North-West and 
South-West, and will not be included under this project. 

By using catchments representative of their hydrology, it is intended that findings 
can be used to guide assessments in catchments of corresponding hydrology.

Tasmanian River Health Monitoring

The Tasmanian River Health Monitoring Program is underpinned by state-wide 
river health predictive models and sampling protocols developed under the 
Monitoring River Health Initiative (a subprogram of the National River Health 
Program) and provides a means of assessing the ecological condition of rivers and 
streams by using macro invertebrates.

The Indicators

A major activity of this program is the sampling (bio-monitoring) of aquatic macro-
invertebrates.

Aquatic macro invertebrates (such as insects, snails and worms) are now well 
recognised as powerful tools for monitoring river health. They can – by their 
presence or absence – tell us a lot about the condition of our waterways.

River macro invertebrates are sensitive to changes in habitat and water quality. 
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Some species are known to have particular tolerances to environmental factors 
such as temperature or levels of dissolved oxygen. Other information can be 
obtained from the number of species found at a site (diversity), and the number of 
animals found at a site (abundance). 

By sampling aquatic macro invertebrates from relatively undisturbed rivers, 
researchers and community groups, such as Waterwatch, can find out the range of 
species that should be present in undisturbed and unpolluted river habitats.

Sampling Procedure

Each site is sampled using a rapid bioassessment technique. This involves 
collecting two types of biological sample as follows:

1.	 	 �Riffle Sample – A sample is taken from shallow, fast flowing areas with a stony 
or rocky substrate. This type of habitat is called a riffle. In order to collect 
a sample, the stream bed is disturbed by the sampler’s feet and dislodged 
animals are swept into a net by the current.

2.	 	 �Edgewater Sample – A second sample is collected by sweeping the net along 
the edgewater or margins of the river and in backwaters and pools which 
have slow currents or no flow. Aquatic plants (macrophytes), which provide 
additional habitat for aquatic macro invertebrates, are often found in these 
edgewater habitats and are included in the sweep sample.

Physical (vegetation and substrate composition) and chemical (water quality) 
properties are also measured. The aquatic macro invertebrates are sorted and 
then taken back to the laboratory for identification.

Manual and Datasheets

The Ausrivas Tasmanian Sampling Manual and Datasheets are valuable tools for 
those undertaking macroinvertebrate bioassessment in Tasmania:

http://ausrivas.canberra.edu.au/Bioassessment/Macroinvertebrates/

Building a River Health Model

One of the main aims of the National River Health Program was the development 
of predictive models which could be used to assess river health. The Australian 
River Assessment System (AUSRIVAS) provides this platform.

Essentially, AUSRIVAS predicts the macro invertebrates that should be present in 
specific stream habitats under reference (undisturbed) conditions. It does this by 
comparing a test site with a group of reference sites that are as free as possible 
of environmental impacts but have similar physical and chemical characteristics 
to those found at the test site. The AUSRIVAS models in Tasmania are based on 
samples taken from over 200 reference sites (see map below). In addition, over 
400 test sites have been assessed using the AUSRIVAS models.
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Observed to Expected (O/E) Scores

The model outputs are expressed as a ratio: the number and type of animals 
found at the test site compares to the number and type of animals that were 
expected. This is expressed as an Observed to Expected (O/E) ratio. The O/E 
scores derived from the model can then be compared to bands that categorise the 
degree of biological disturbance at a particular site.

Stream Invertebrate Grade Number Level (SIGNAL)

Another biotic index incorporated into the model output to provide an insight into 
the nature of the disturbance or impact at a site is the Stream Invertebrate Grade 
Number Average Level (SIGNAL), a ratio of the observed (sampled) SIGNAL 
score to the expected signal score. The index is based on the sensitivity of macro 
invertebrates to pollution.

Each family of macro invertebrates is assigned a grade according to their 
tolerance to pollution or disturbance. A grade of 10 represents a high sensitivity to 
pollution and a grade of 1 represents a high tolerance to pollution.

The ‘observed’ SIGNAL score is the sum of the grades divided by the number of 
taxa collected and the ‘expected’ score is the sum of the grades divided by the 
number of taxa expected.

O/E is sensitive to a wide variety of disturbances provided they result in the loss 
of families of macro invertebrates from the habitats sampled at a site. Thus, this 
index should detect the:

•	 	 Loss of families due to deteriorated water quality; and 

•	 	 Physical habitat degradation.

O/E SIGNAL weights the families by their sensitivity to water pollution. Accordingly, 
the O/E SIGNAL can detect situations where water pollution has resulted in the 
loss of only a few, but very sensitive, families of macro invertebrates.

Uses of the Model

The ratings produced by the model can be used to measure improvements or 
declines in river health at a site over time. This can be useful for community and 
Waterwatch groups monitoring the health of their catchments. On a broad scale 
the models are useful tools for river managers to assess the environmental benefit 
of catchment management practices.

2.2	 Tasmania Together Benchmarks

Tasmania Together is a pioneering project that allows the people of Tasmania to 
not only say what they want, but to work together to achieve their long-term social, 
economic and environmental future.
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As a world-leading system of community goal setting and measurement of 
progress it is enshrined in law (Tasmania Together Progress Board Act 2001) 
and used to guide decision-making in the government, business and community 
sectors.

Tasmania Together is a vision for the state based on the wishes of the people. It 
includes 12 goals and 143 benchmarks that reflect the concerns people expressed 
during two of the biggest community consultation processes ever undertaken in 
Tasmania (in 2000 and 2005).

It is an ambitious long-term plan – owned and driven by the community – that 
aims to change the status quo. Overwhelmingly, Tasmanians want to live in safe, 
clean communities, with jobs and prosperity for everyone, and we want the world 
to be aware of our tolerance and compassion and skills in areas such as the arts, 
education and technology.

The 12 goals and 143 benchmarks in Tasmania Together provide Tasmania’s 
pathway to the future. They will help shape government policy, service delivery 
and budgets into the future and are being adopted by local government, business 
and industry, and community groups.

An independent statutory authority, the Tasmania Together Progress Board, 
monitors progress towards the achievement of the goals and benchmarks and 
results are reported to all Tasmanians through the Parliament.

This is a plan that belongs to the whole community, not a single government

DPIPWE’s water monitoring network supports the reporting of Tasmania Together 
benchmarks associated with Goal 12 – sustainable management of our natural 
resources.

2.3	 Irrigation Development

By 2015 Tasmania will need an additional 250,000 megalitres of irrigation 
water per year to underpin projected growth in agriculture and to improve 
the resilience of the industry in the face of drought and climate change. This 
represents around a 50% increase on existing irrigation supplies. Building on 
the success of the recently completed Meander Dam, a further $80 million 
has been committed by the Tasmanian Government to progress large-scale 
irrigation development in the state. 

This funding, added to $140 million committed by the Australian Government, 
means that key projects identified through the SMART Farming Water Initiative 
can now be progressed under the aegis of the Tasmanian Irrigation Development 
Board (TIDB). 

The TIBD, appointed in March 2008, is an expertise-based Board whose 
members are experienced in delivering major infrastructure projects, governance, 
negotiation, finance and agricultural development.
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Tasmanian Irrigation Development Board (TIDB) 

In early March 2008, the then Tasmanian Premier, Paul Lennon announced the 
establishment of the Tasmanian Irrigation Development Board.

The Board was established by the Tasmanian Government to provide the high 
level drive and governance needed to deliver a major suite of water infrastructure 
projects, primarily the eleven irrigation schemes investigated under the SMART 
Farming proposal.

The TIDB is an expertise-based Board whose members are well-qualified and 
experienced in major infrastructure projects, governance, negotiation, finance and 
agricultural development.

The Board comprises Chair, Mr John Lord; three external members – Mr Roger 
Gill, Mr Michael Perry and Mr Geoff Coffey; and, one Government member, Mr 
Kim Evans.

The Board reports directly to the Minister for Primary Industries and Water.

The Board will progress the irrigation development projects from the feasibility 
assessment stage to the construction and operational stages. In undertaking this 
work, the Board will need to aim for the schemes and projects to: 

•	 	 �Provide greater water security for farmers and regional communities and 
drought proof susceptible areas; 

•	 	 �Take account of the interests of local communities and key stakeholders; 

•	 	 �Be economically viable and technically feasible; 

•	 	 Leverage appropriate investment by water users to augment public funds; 

•	 	 �Be facilitated in an efficient, cost-effective and timely manner; 

•	 	 �Ensure the ongoing environmental sustainability of Tasmania’s water 
resources; and 

•	 	 �Comply with relevant State and Commonwealth legislation and policy.

In addition to the $220 million of public funds secured from the State and Federal 
Governments, the projects will also leverage substantial user contributions which 
could eventually take the scale of the irrigation development program to around 
$400 million.

The TIDB will also need to develop appropriate partnership and consultative 
arrangements with the Tasmanian Farmers and Graziers Association (TFGA), 
other key stakeholders and the local champions who have worked hard to bring 
these projects to the starting line.
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2.4	 Smart Farming Water Initiative

The Tasmanian Government’s SMART Farming Water Initiative is designed to 
provide ongoing support for the farming sector. The Tasmanian Government’s 
SMART Farming Policy recognises the vital role of the farming sector in the 
Tasmanian economy.

According to independent analysis, an additional 150,000 megalitres per annum of 
irrigation water (a 40% increase on existing levels) will be required in 2015 to meet 
the 10 year growth forecasts for agriculture.

The SMART Farming Water Development Project provides $3.1 million over four 
years (2006/7 – 2009/10) to develop existing and new water supplies to provide 
reliable and sustainable irrigation supplies for agriculture.

The Smart Farming Water Initiative provides $7.54 million in funding for the 
following programs: 

•	 	 �Enhancing targeted farm water development;

•	 	 �Implementing the National Water Initiative (NWI);

•	 	 �Increasing the availability and accessibility of surface water streamflow 
information;

•	 	 �Ensuring sustainable access to groundwater supplies; and

•	 	 �Improving farmer and public confidence in the safety of farm dams.

Through the SMART Farming Water Development Project, the Tasmanian 
Government provides funding for feasibility studies to progress large-scale water 
developments in partnership with private sector proponents. SMART Farming 
promotes farming practices that are ecologically sound, economically viable and 
socially responsible.

2.5	 Tasmanian Surface Water Quality Monitoring Strategy (2003)

The Tasmanian Surface Water Quality Monitoring Strategy was finalised in 
January 2003 and outlines the role the Tasmanian Government can play in 
coordinating the collection, collation and reporting of water quality information. 

The Strategy identifies some of the following actions to assist in the effective 
management and reporting of Tasmania’s water resources: 

•	 	 �Increased baseline water quality and quantity monitoring system; 

•	 	 �The on-going maintenance and delivery of information from this system; 

•	 	 �The development of partnerships with industry, local government, NRM and 
community groups; 

•	 	 �The collection and delivery of information via a coordinated system; and

•	 	 �The promotion of local and regional monitoring groups as the main community 
based method for monitoring.
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2.6	 Tasmania’s Major Irrigation Schemes

The Rivers and Water Supply Commission (the Commission) is established under 
the Rivers and Water Supply Commission Act 1999 and operates in accordance 
with the Water Management Act 1999 and Government Business Enterprises 
Act 1995.

In accordance with its Ministerial Charter and the Rivers and Water Supply 
Commission Act 1999 the Commission undertakes the following activities and 
functions:

a. 		 �To administer water districts in accordance with Section 5(2) of the Rivers and 
Water Supply Commission Act 1999;

b.	  	� To manage property of the Crown or the Commission and other property 
related to the administration of such districts;

c.	  	� To provide project management and project development services in the 
commercial water industry and related industries;

d. 		� To undertake the necessary duties of a Government Business Enterprise; and

e.	  	 �Such other functions related to the commercial water industry as the 
Minister directs.

Irrigation Schemes

The Commission owns and operates the South-East Irrigation Scheme supplying 
irrigation water to farmers along the Coal River from Craigbourne Dam to 
Richmond and via pipeline supply through to Cambridge.

The Commission was appointed by the Minister, in 2003, as the responsible water 
entity for the River Clyde Irrigation Scheme and operates the River Clyde Scheme 
for the benefit of the irrigation right holders. The Clyde Water Trust remains the 
owner of the scheme assets but has agreed to make the assets available for the 
Commissions’ use.

The Commission owns the scheme infrastructure of the Cressy-Longford 
and Winnaleah Irrigation Schemes which are both now under agreement for 
management by the Cressy-Longford Irrigation Scheme Limited and Winnaleah 
Irrigation Scheme Limited respectively.

Irrigation Scheme Developments

On 1 February 2006 the Minister for Primary Industries and Water issued a 
Ministerial Direction to the Rivers and Water Supply Commission under section 
6(2) of the Rivers and Water Supply Commission Act 1999 to undertake the 
function of construction and operations of a dam on the Meander River for the 
purposes of irrigation and a mini hydro station.
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2.7	 Water Development Plan for Tasmania

The Water Development Plan for Tasmania identifies strategic initiatives to 
manage and develop the state’s valuable freshwater resources. These initiatives 
include specific water development projects, improved environmental outcomes 
and streamlined administrative processes for water management. 

The plan identifies the following key issues for Tasmania:

The need for a strategic approach to water development which integrates the 
needs of all users:

•	 	 �The environment and our social and economic goals; 

•	 	 �Supplying clean water for people to use in their homes; 

•	 	 �Ensuring water is reused where possible; 

•	 	 �Making sure our streams, waterways, aquifers and wetlands are properly 
looked after; 

•	 	 �Continuing to make water the major source of our electricity needs; 

•	 	 �Managing our water resources so farming and other water-dependent 
industries can obtain reliable supplies to increase production and create more 
jobs; and

•	 	 �Making better use of our water for recreation and tourism.

The provision of reliable water resources for rural, urban and environmental 
requirements necessitates the need to understand both the quantity and quality of 
the water provided and its effect on the receiving environment.

2.8	 National Water Quality Management Strategy (NWQMS)

The National Water Quality Management Strategy (NWQMS) has been developed 
to coordinate a national approach to improving water quality in Australia’s 
waterways. Development has progressed since 1992, the Australian Government 
working in cooperation with state and territory governments.

The NWQMS is part of the Council of Australian Governments’ Water Reform 
Framework and is acknowledged in the National Water Initiative, the blueprint for 
water reform in Australia.

Participants in NWQMS are working to protect the nation’s water resources by 
improving their quality, reducing pollutants and at the same time supporting the 
businesses, industry and communities that depend on water for their continued 
development.

The NWQMS recommends a three tiered approach (National, State/Territory, 
and regional or catchment) to achieve the sustainable use of water resources by 
protecting and improving water quality.
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In 2000 the Australian Government’s Australian Water Resource Assessment 
2000, highlighted the need for the strategic design and implementation of water 
quality monitoring programs to assist in the management of riverine, estuarine and 
coastal regions with the need to collect water quality trend and loads information. 
At that time Tasmania lacked sufficient water quality data (minimum three years) 
to enable an assessment. Water quality monitoring in the state was disjointed 
and the ambient monitoring of baseline water quality by the state (DPIPWE) 
was limited to short term State of Rivers Projects and sporadic monitoring of 
continuous water quality (11 sites – electrical conductivity, temperature and 
turbidity) across the state.

2.9	 State Policy on Water Quality Management (1997)

The State Policy on Water Quality Management 1997 provides the strategic and 
technical basis for the protection of water quality in Tasmania’s inland, marine and 
ground waters. It is Tasmania’s response to implementation of the National Water 
Quality Management Strategy (NWQMS) – a joint initiative by the Australian, state 
and territory governments aimed at achieving a national framework for water 
quality management.

The SPWQM establishes a framework for decision-making under environmental 
management and planning legislation. 

The framework operates by: 

•	 	 �Determining the values and uses for which water quality should be managed 
(protected environmental values – PEVs) and the target indicators (water 
quality guidelines and objectives – WQ guidelines and WQOs) desirable to 
achieve or maintain those uses and values;

•	 	 �Stating principles and criteria to be applied to the approval and management 
of discharges to water;

•	 	 �Providing for the development of guidelines to manage various types of 
activities which affect water quality; 

•	 	 �Stating principles for water quality monitoring;

•	 	 �Recognising the need for monitoring;

•	 	 ��Recognising the need for integrated catchment management;

•	 	 �Adopting the NWQMS framework to measure the achievement of WQO’s;

•	 	 �Establishing the framework for setting mixing zone;

•	 	 �Providing the requirements if recharging groundwater; and

•	 	 �Establishing the framework for setting attenuation zones for groundwater.
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2.10	National Water Initiative Implementation Plan (Tasmania) 

Formal Implementation Plan

By signing the Intergovernmental Agreement on the National Water Initiative 
(NWI), Tasmania agreed that actions under the NWI will be implemented in 
accordance with the timetable set out in the Agreement and in accordance with 
a formal and accredited Implementation Plan. Such Plans are accredited by the 
National Water Commission.

The Implementation Plan (September 2006) sets out the actions that Tasmania 
has already completed and provides details information on the tasks and timelines 
to complete the remaining commitments, and the context within which these 
actions are being implemented. 

It is important to note that in implementing the various actions, appropriate 
consultation will be undertaken with stakeholders.

New Actions

For many of the actions identified in Tasmania’s NWI Implementation Plan it is 
business as usual; they are already undertaken through the state’s existing water 
management arrangements. This is extremely important as it provides certainty 
and security for our existing and planned water dependent businesses.

2.11	� Australian Government Water Fund Project – ‘Better information for 
better outcomes – enhancing water planning in Tasmanian catchments’

Successful water planning must meet community and environmental needs 
within available hydrological restraints. This project provides the best available 
information on catchment hydrology and environmental values to ensure 
successful planning outcomes.

Better information provided by surface water and groundwater modelling tools 
and by identification of key freshwater ecosystems values will allow informed 
and expedient water management planning decisions based on sound science. 
It will also significantly improve Tasmania’s ability to strategically manage water 
resources consistent with the objectives of the National Water Initiative. 

The project objective is to enhance water planning and management in Tasmania 
through the provision of key hydrological and environmental values information.

It will achieve this objective by providing:

i.	 	 �Surface and groundwater hydrological models for Tasmania’s high priority 
agricultural catchments to enable water accounting which is able to 
meet the information needs of different water systems in respect to planning, 
monitoring, trading, environmental management and on-farm 
management; and
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ii.		�  freshwater ecosystem values data to ensure a water planning framework 
that identifies and acknowledges surface and groundwater systems of high 
conservation value and manages those systems to protect and enhance 
those values.

Expected outcomes are:

•	 	 �Sustainable allocation and management of water resources (including 
implementation of a groundwater entitlements system);

•	 	 �Implementation of appropriate environmental flow regimes for all key water 
resources;

•	 	 �Ability to monitor the impact of land use changes on catchment hydrology 
at a broad scale;

•	 	 �Ability to identify and conserve freshwater conservation value priorities based 
on sound information and strategic management tools; 

•	 	 �Derivation of hydrological disturbance indicators to assess river condition 
under the NRM Monitoring and Evaluation Framework; and

•	 	 �Accelerated progress in the development and implementation of water 
management plans across the state.

2.12	 Water Availability and Forest Land Use Planning Tool

Whilst it is known that certain land use change activities such as large-
scale plantation forestry have the potential to intercept significant volumes 
of surface and/or ground water, to date there has been little quantitative 
information on the scale of this potential impact.

The Government has given a specific commitment to addressing the issue of 
water interception by forestry plantations through the signing of the National 
Water Initiative.

The Initiative recognises that certain land use change activities such as 
large-scale plantation forestry conversion have the potential to intercept 
significant volumes of surface and/or groundwater. This in turn may impact 
on the amount of water available in streams for other water users and the 
environment, and such impacts need to be taken into account in water 
management planning.

The National Water Initiative also recognises that the first step is to obtain 
robust information on existing and potential impacts, and assess the level of 
risk posed to the integrity of water access entitlements and the achievement 
of environmental objectives.

The Department of Primary Industries, Parks, Water and Environment, in 
partnership with the Forest Practices Authority, has developed the Water 
Availability and Forest Landuse Planning Tool that will provide the capability 
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to assess, in the first instance, the potential impact of water interception by 
plantation forests.

The Water Availability and Forest Landuse Planning Tool integrates plantation 
forest interception scenarios, utilising TasLUCaS functions, with water allocation 
scenarios (irrigation water use) and aquatic ecosystem condition. The tool 
incorporates surface water hydrological models, and the Conservation of 
Freshwater Ecosystem Values database to allow evaluation of the impacts 
of changes in water availability at the sub-catchment scale on current water 
allocation and high conservation value environmental assets.

A report on the development of the Water Availability and Forest Landuse Planning 
Tool has been prepared. The report describes the components of the tool, and 
provides results from its initial application in the Ringarooma catchment. 

Also available are the technical report on the development of the tool, as well 
as the reports of two independent reviewers (ARM Consulting, and Freshwater 
Systems).

2.13	Tasmanian State of River Reports

The State of River Reports provided information on the quality, quantity and 
ecosystem health of Tasmanian waterways up until 2003. Since then the 
Waterways Monitoring Reports report on the data collected from Tasmania’s rivers 
and streams as part of the Baseline Monitoring Network. 

State of Rivers reports are a compilation of data from routine monitoring 
and investigative studies designed to describe the condition of water quality, 
hydrology, river habitat and riverine health at a catchment scale. The information 
from these four areas is analysed and reported in an integrated way to help 
identify issues for management and formulate potential actions that might 
alleviate problems in the future.

2.14	 Power Generation

Hydro Tasmania generates approximately 10,000 gigawatt hours (GWh) of 
electricity annually, principally from an integrated hydro-power scheme located in 
high rainfall areas in the state of Tasmania, Australia. The scheme consists of 28 
power stations, numerous lakes and over 50 large dams.

Natural gas supplements hydro generation from the Bell Bay Power Station, 
Tasmania.

Hydro Tasmania supply renewable energy and peak power the National Electricity 
Market (NEM), firstly to Tasmania, and exporting through Basslink, the undersea 
interconnector which runs under Bass Strait.

Hydro Tasmania is also 50% owner of wind farms in Tasmania, South Australia 
and Asia through a joint venture with CLP Power Asia Ltd, Roaring 40s.
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2.15	Planning Releases from Hydro Generation and Irrigation Storages

2.16	Environmental Management and Pollution Control Act 1994

The Environmental Management and Pollution Control Act 1994 (EMPCA) is the 
primary environment protection legislation in Tasmania. It was developed in the 
early 1990s to replace the Environment Protection Act 1973. 

There was extensive consultation with key stakeholders and the public during the 
development of the new legislation. This included the active consideration of a 
number of alternatives, and the release of a draft Bill for public comment.

EMPCA is part of the Resource Management and Planning System of Tasmania 
(RMPS), established under the State Policies and Projects Act 1993. The RMPS 
comprises a suite of Acts with a common set of objectives based on the concept of 
sustainable development. These umbrella objectives form Part 1 of Schedule 1 to 
EMPCA, and are stated as: 

a.		�  To promote the sustainable development of natural and physical resources 
and the maintenance of ecological processes and genetic diversity; 

b.		�  To provide for the fair, orderly and sustainable use and development of air, 
land and water; 

c.		�  To encourage public involvement in resource management and planning; 

d.		�  To facilitate economic development in accordance with objectives a., b. 
and c.; and 

e.		�  To promote the sharing of responsibility for resource management and 
planning between the different spheres of government, the community and 
industry in Tasmania. 

Part 2 of Schedule 1 of EMPCA sets out a more focussed set of objectives for the 
Environmental Management and Pollution Control System (EMPCS). The Part 2 
objectives are to: 

a.	 	 Protect and enhance the quality of the Tasmanian environment; 

b.		�  Prevent environmental degradation and adverse risks to human and 
ecosystem health by promoting pollution prevention, clean production 
technology, reuse and recycling of materials and waste minimisation 
programs; 

c.	 	 �Regulate, reduce or eliminate the discharge of pollutants and hazardous 
substances to air, land or water consistent with maintaining environmental 
quality; 

d.	 	 �Allocate the costs of environmental protection and restoration equitably and 
in a manner which encourages the responsible use of, and reduces harm to, 
the environment, with polluters bearing the appropriate share of the costs that 
arise from its activities; 
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e.	 	 �require persons engaging in polluting activities to make progressive 
environmental improvements, including reductions of pollution at source, 
as such improvements become practicable through technological and 
economic development; 

f.	 	 �provide for the monitoring and reporting of environmental quality on 
a regular basis; 

g.		�  control the generation, storage, collection, transportation, treatment and 
disposal of waste with a view to reducing, minimising and, where practicable, 
eliminating harm to the environment; 

h.		�  adopt a precautionary approach when assessing environmental risk to ensure 
that all aspects of environmental quality, including ecosystem sustainability 
and integrity and beneficial uses of the environment, are considered in 
assessing, and making decisions in relation to, the environment; 

i.		�  facilitate the adoption and implementation of standards agreed upon by 
the State under inter-governmental arrangements for greater uniformity in 
environmental regulation; 

j.		�  promote public education about the protection, restoration and enhancement 
of the environment; and 

k.		�  coordinate all activities as are necessary to protect, restore or improve the 
Tasmanian environment. 

All decision makers under the Act are required to further the RMPS objectives 
through having regard to, and taking action to ensure the fulfilment of, the 
EMPCS objectives. 

These objectives are comparable with the objectives of other contemporary 
Australian and international environmental legislation.

2.17	National Water Initiative

The National Water Commission is an independent statutory body in the Prime 
Minister’s portfolio. It was established under the National Water Commission Act 
2004. It is responsible for driving water reform at the national level through the 
promotion of the National Water Initiative (NWI).

Tasmania became a signatory to the National Water Initiative on 2 June 2005. The 
NWI sets out objectives, outcomes and actions for the ongoing process of national 
water reform and timelines to achieve this reform. 

The National Water Initiative outlines a number of key areas which will be critical 
to water reform: 

•	 	 Water access entitlements and planning framework; 

•	 	 Water markets and trading; 
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•	 	 Best practice water pricing; 

•	 	 �Integrated management of water for environmental and other public benefit 
outcomes; 

•	 	 Water resource accounting; 

•	 	 Urban water reform; 

•	 	 Knowledge and capacity building; and 

•	 	 Community partnerships and adjustment. 

2.18	National Action Plan for Salinity and Water Quality

The National Action Plan for Salinity and Water Quality (NAP) was the first of its 
kind, a commitment by the Australian, state and territory governments to jointly 
fund actions tackling two major natural resource management issues facing 
Australia’s rural industries, regional communities and our unique environment.

The Plan committed $1.4 billion over seven years to June 2008 to support action 
by communities and land managers in 21 highly affected regions. It supported 
practical remedies such as the protection and rehabilitation of waterways, 
improvements to native vegetation, engineering works, and land and water use 
changes.

NAP investment was largely facilitated at a regional level through regional 
planning. At this level, the NAP was jointly delivered with the Natural Heritage 
Trust (the Trust). 

The National Action Plan for Salinity and Water Quality ceased on 30 June 2008. It 
has been replaced by Caring for our Country.

2.19	�Commonwealth Environmental Facilities Scheme – Landscape Logic 
Research

Landscape Logic is a research hub under the Commonwealth Environmental 
Research Facilities scheme, managed by the Department of Environment, Water, 
Heritage and the Arts. It is a partnership between six regional organisations, 
five research institutions and state land management agencies in Tasmania and 
Victoria.

Projects

The Landscape Logic research Hub is structured into three themes:

•	 	 Knowledge Discovery; 

•	 	 Knowledge Integration; and 

•	 	 Knowledge Broking.
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Knowledge Discovery

The Knowledge Discovery theme will generate new knowledge through five projects.

•	 	 �The Spatial Analysis and Database project (Project 1) led by Prof. Tony 
Norton (UTAS) will find and analyse spatial data such as time-series aerial 
photography and remote sensed data, and relate this to historic data on 
changes in environmental condition. It will also examine ways to improve 
access to spatial information for catchment and property level planning. 

•	 	 �The Social Research project (Project 2) will collect local knowledge to 
complement the formal history of the study areas to understand the context 
of past interventions – who did what, where and why? It will also carry out 
research into the motivations for land use change and conservation practice 
to improve understanding of adoption processes and likely response to 
incentive schemes. 

•	 	 �The Victorian and Tasmanian Retrospective studies (Projects 3 and 4) 
will test the effectiveness of past environmental management programs 
using the information from the Spatial and Social projects. The emphasis 
in Victoria will be the effectiveness of past programs directed at native 
vegetation condition, while in Tasmania it will be on the effects of land use 
and land management on water yield, river condition and estuarine health. 
The retrospective projects are led by Dr Bill Cotching (TIAR/CSIRO) in 
Tasmania and Adam Hood(DSE Victoria). 

•	 	 �The Catchment Nutrient and Sediment Management project (Project 5) led 
by Dr. Hamish Cresswell (CSIRO) will develop a conceptual approach to 
understanding water quality by breaking catchments up into likely source 
areas for sediment and nutrients, and testing this using new high frequency 
water quality monitoring equipment. The aim is to develop a rules-based 
approach to investing in water quality management in catchments. 

Knowledge Integration

The Knowledge Integration theme (Project 6) led by Prof. Tony Jakeman (ANU) 
will use a range of integration approaches including Bayesian Decision Networks 
to develop decision networks that can capture knowledge about environmental 
assets, management actions, incentive programs, rates of adoption to explore 
their net effect on resource condition. They will also incorporate the inevitable 
uncertainty that surrounds environmental management, the associated processes 
and information. These decision networks are being developed with catchment 
managers to ensure they meet their practical needs. 

Knowledge Broking

The Knowledge Broking theme (Project 7) is led by Geoff Park (North Central 
CMA). It will be responsible for ensuring a shared understanding of the project 
activities and purpose amongst the partners, and managing an outreach and 
training program for partners and other regional organisations. 
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2.20	State of the Environment Reporting In Tasmania

State of the Environment reporting is one of the features of the Resource 
Management and Planning System (RMPS) of Tasmania. State of the Environment 
reports are prepared as a requirement of section 29 of the State Policies and 
Projects Act 1993.

This legislation requires the Commission to produce a consolidated State of the 
Environment Report as soon as reasonably practicable after the commencement 
of the Act and thereafter at intervals of five years relating to:

•	 	 The condition of the environment;

•	 	 Trends and changes in the environment;

•	 	 The achievement of resource management objectives; and

•	 	 �Tecommendations for action to be taken in relation to the management 
of the environment.

The first State of the Environment Report was completed in 1997, and the second 
report was completed in November 2003 and tabled in Parliament in April 2004.

State of the Environment reporting provides a way of assessing how well 
Tasmania is progressing in terms of achieving the sustainable development 
objectives of the resource management and planning system. It aims to provide 
information to support an effective management cycle: assessing condition, 
recommending actions, and then reviewing their implementation.

The Commission has established a State of the Environment Report Panel and 
work has commenced on compiling the third State of the Environment Report for 
Tasmania. The Commission is looking for contributions from environmental and 
natural resource agencies and organisations to support its assessment of conditions, 
trends and changes, and the achievement of resource management objectives. 

2.21	Australian Natural Resource Atlas

The Australian Natural Resources Atlas was developed by the National Land 
and Water Resources Audit to provide online access to information to support 
natural resource management. The Atlas is managed and maintained within the 
Department of the Environment, Water, Heritage and the Arts. The Atlas comprises 
of a number of tools and information on Australia’s natural resources:

•	 	 �Australia’s Resources Online: Generate a report containing the latest 
available data on Australia’s natural resources against the Natural Resource 
Management Monitoring and Evaluation framework (see below). 

•	 	 �Map Maker: View and query the data from the Atlas or make a map of a region 
of interest. 

•�	 	 �Natural Resource Topics: View national, state and regional theme 
assessments of Australia’s natural resources undertaken by the National Land 
and Water Resources Audit in 2000-2002, and find links to other sources of 
natural resource data. 



Department of Primary Industries, Parks, Water and Environment, May 2011 156 

Appendix 2 – Legislation, Programs and Projects (from Table 1)

The information in the Atlas was developed to involve a broad cross section of 
government and private sector groups interested in natural resource management 
issues. The Atlas can be accessed and used by managers and community groups 
to help in their planning and management activities. The information in the Atlas is 
organised by topic and geography. There are eleven topics to choose from in the Atlas:

•	 	 Agriculture – agricultural resources; 

•	 	 Coasts – coastal environments;

•	 	 Dryland salinity – causes and impacts of dryland salinity; 

•	 	 Irrigation – sustainable irrigation;

•	 	 Land – land resources; 

•	 	 �Natural resource economics – economics and natural resource management; 

•	 	 People – Australians and the management of natural resources; 

•	 	 Rangelands – monitoring the status and trends in the rangelands; 

•	 	 Soil – Australian soil properties; 

•	 	 Vegetation and biodiversity – biological resources; and 

•	 	 Water – use, availability, quality and management. 

Each topic provides access to a set of information products. For example, the 
information products available for the water topic include water resources, water 
availability, water quality, water resource management and development, water 
use and allocation.

For many topics, the information is available at national, state/territory and regional 
level. Examples of the regions include:

•	 	 River basins; 

•	 	 Australian biogeographic regions (IBRA) version 5.1; 

•	 	 Statistical divisions/sub-divisions; and 

•	 	 �Surface water basins and management areas and groundwater provinces and 
management units.

2.22	National Water Act 2007 and Water Regulations 2008

The Act makes provision for:

•	 	 The management of the water resources of the Murray Darling Basin; and 

•	 	 Other matters of national interest in relation to water and water information.
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One of the objectives of the Act is:

�‘To provide for the collection, collation, analysis and dissemination of information 
about:

•	 	 Australia’s water resources; and

•	 	 The use and management of water in Australia.’

The Act prescribes the Bureau of Meteorology with additional functions to those 
under the Meteorology Act 1955, including:

a.	  	� Collecting, holding, managing, interpreting and disseminating Australia’s water 
information;

b.	  	� Providing regular reports on the status of Australia’s water resources and 
patterns of usage of those resources;

c.	  	� Providing regular forecasts on the future availability of Australia’s water 
resources;

d.	  	� Compiling and maintaining water accounts for Australia, including a set of 
water accounts to be known as the National Water Account;

e.	  	 I�ssuing National Water Information Standards;

f. 		�  Giving advice on matters relating to water information;

g.	  	� Undertaking and commissioning investigations to enhance understanding of 
Australia’s water resources; and

h. 		 �Any other matter, relating to water information, specified in the regulations.

The Water Regulations 2008 sets out those persons who must supply the Bureau 
of Meteorology with their water information, in what format and at what frequency.

2.23	Commonwealth Meteorology Act 1955

This Act provides for the existence of a Commonwealth Bureau of Meteorology, 
and sets out the functions of the Bureau. This includes:

�‘The issue of warnings of gales, storms and other weather conditions likely to 
endanger life or property, including weather conditions likely to give rise to floods 
or bush fires.’

2.24	Tasmanian Flood Warning Network

The Bureau of Meteorology administers the Tasmanian Flood Warning Program in 
Tasmania. The Department of Primary Industries, Parks, Water and Environment 
and Hydro Tasmania also provide the Bureau with flood water data.
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In Tasmania, floods mainly occur in autumn, winter and spring. However, they 
can occur at any time of the year and some of the most significant floods have 
occurred in summer. 

One river system that experiences serious flooding is the South Esk River. This, 
along with the Macquarie, Meander and the North Esk rivers, forms the Tamar 
River Basin, with a combined catchment area of nearly 9,000 square kilometres.

Minor floods in the Derwent, Forth and Mersey rivers do not occur with the same 
regularity as in the South Esk, because of the Hydro-Electric Corporation power 
generation storages. However, these storages have little effect during major 
floods. Record floods swamped New Norfolk in April 1960.

Many of the smaller river systems in the North and North-West, about the East 
Coast and the South-East are subject to flash flooding. The rapid rise and fall of 
these fast flowing systems can cause significant damage:

•	 	 The Hobart floods of April 1960 caused an estimated £546,000 damage.

•	 	 �Flash floods about the South-East in February 1996 caused an estimated $10 
million damage.

River levels in the Huon River can also rise very quickly, particularly during 
spring when snowmelt can be significant. Flooding of rivers in the west and 
south of the state go largely unnoticed as they pass through rugged and sparsely 
populated regions.

2.25	Water and Sewerage Industry Act 2008

An Act to provide for the establishment of an economic regulatory framework 
for the water and sewerage industry, including the establishment of a licensing 
regime and providing for the regulation of prices, customer service standards and 
performance monitoring of that industry and for related matters. 

2.26	Climate Futures for Tasmania

The Climate Futures for Tasmania project builds on an earlier project, funded 
by Hydro Tasmania, which provided a glimpse of one potential future climate for 
Tasmania. That project used a well-tested CSIRO model to create local-scale 
projections, attuned to the complexities of the Tasmanian climate.

That work was the proof-of-concept needed to establish the way forward for 
locally-applied modelling, and the new Climate Futures for Tasmania project now 
starts with this established method for fine-scale climate projections.

The new Climate Futures for Tasmania project will provide climate information 
under a range of credible projections for the most likely global scenarios of 
greenhouse gas emissions.

The resulting base of local-scale assessments will be available to local 
government, emergency services, water authorities, power companies, farmers, 
graziers, fruit growers, vignerons and researchers.
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The project also will provide an accessible basis for subsequent climate change 
research, by archiving fine-scale climate model outputs for the entire state 
of Tasmania.

2.27	Derwent Estuary Program

The Derwent Estuary Program (DEP) is a regional partnership between local 
governments, the Tasmanian state government, commercial and industrial 
enterprises, and community-based groups to restore and promote our estuary. The 
DEP extends beyond the tidal zone and includes a region of the Derwent River 
catchment incorporating monitoring programs that involve freshwater systems.

2.28	Natural Resource Management Act 2002

An Act to establish the Tasmanian Natural Resource Management Council and 
regional committees for natural resource management and to provide for the 
development of regional strategies for natural resource management.

The objectives of the resource management and planning system of Tasmania are:

a.	  �	� To promote the sustainable development of natural and physical resources 
and the maintenance of ecological processes and genetic diversity; 

b.	  	� To provide for the fair, orderly and sustainable use and development of air, 
land and water;

c.	  	� To encourage public involvement in resource management and planning; 

d.	  	� To facilitate economic development in accordance with the objectives set out 
in paragraphs a., b. and c.; and 

e.	  	� To promote the sharing of responsibility for resource management and 
planning between the different spheres of government, the community and 
industry in Tasmania.

2.29	CSIRO Tasmanian Sustainable Yields Project

The objective of the CSIRO Tasmania Sustainable Yields Project was to 
undertake an assessment of the current and likely future extent and variability of 
surface water and groundwater resources in Tasmania. This information will help 
governments, industry and communities consider the environmental, social and 
economic aspects of the sustainable use and management of the precious water 
assets of Tasmania based on the best available information. 

For the first time, the impacts of catchment development (commercial plantation 
forests and future irrigation development), changing groundwater extraction, 
climate variability and anticipated climate change on water resources at a whole-
of-region scale have been assessed. This was achieved through the most 
comprehensive hydrological modelling ever attempted for Tasmania, using rainfall-
runoff models, groundwater recharge models, river models and groundwater 
models. Tasmania was divided into five project regions for which assessments 
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were undertaken: Arthur-Inglis-Cam (including Flinders and King islands), Mersey-
Forth, Pipers-Ringarooma, South Esk and Derwent-South-East (collectively 
referred to as the project area, it covers 49,411 km2 which is about 72 percent of 
Tasmania). The West Coast region shown on the map was not covered by the 
project. The assessments considered four scenarios of historical, recent and future 
climate with current development, and future climate with future development.

2.30	Tasmanian Water Use Metering Project

The Tasmanian Water Use Metering Project will collect and manage water use 
data for all irrigation licencees through the installation of 3000 telemetry units on 
farm water meters which are being rolled out across Tasmania. The water use 
data from the on-farm meters will be stored on a central web-based database 
and licencees will be able to access their own daily water use, total use and use 
against their allocation on line. A training program will be offered for irrigators, 
and will link with existing state-wide research and extension programs on water 
use efficiency. The project will provide water users and managers with reliable 
water use data for water management and planning purposes across Tasmania. 
Licencees will have real time access to accurate water use data which will result 
in more water efficient production. The project will advance the National Water 
Initiative objectives of improving water metering and measuring, and increase 
efficiency of water use in agriculture.

The project advances the National Water Initiative objective of improving metering 
and measuring.

2.31	Tasmanian Water Metering Initiative

The intention of the Tasmanian Water Metering Initiative is to meter in the near 
future all those DPIPWE water licence holders whose allocated take under 
licence represents a significant proportion of the total water allocated in a given 
catchment. This program will be undertaken on a catchment basis. The relevant 
licencees will be informed in writing of the process that will be applied, including 
a broad indication of the timetable for their catchment. Following a visit from a 
DPIPWE Officer, the licencee will be advised of the locations at which meters 
are required and a date by which they will need to be installed. In the case of the 
issue of new water licences and the transfer of allocations, licence holders may be 
required to act by installing meters as part of the relevant allocation and transfer 
procedures. In addition some licencees may be required to install meters in order 
to address specific management or compliance needs. By adopting this process it 
is planned that all significant water taken under a DPIPWE licence for commercial 
use will be metered within the next few years

2.32	The Public Health Act 1997 Drinking Water Quality Guidelines

The Department of Health and Human Services (DHHS) regulates the quality 
of drinking water from all public reticulated drinking water supply systems. All 
water suppliers of public reticulated drinking water supply systems must meet the 
requirements of the Public Health Act 1997 ‘Drinking Water Quality Guidelines’ to 
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ensure the water is safe to use, or that consumers are advised if it is not regarded 
as potable. The Guidelines require that water authorities develop drinking water 
quality management plans, to help ensure that each step in the drinking water 
supply system assists in eliminating, or reducing to an acceptable level, any 
undesirable contaminants which may be present in the source water. Drinking 
water suppliers provide the Department of Health and Human Services an annual 
report covering a range of matters relevant to public health. The annual water 
reports detail each drinking water supplier’s compliance with the water quality 
guidelines for the water supply systems under its control and also describe the 
various systems in place for the protection of public health.

2.33	Pesticide and Herbicide Monitoring Project

A program to monitor Tasmanian water catchments for a range of herbicides and 
other pesticides was launched by the Minister for Primary Industries and Water 
on 19 January 2005. The baseline monitoring program measures pesticide levels 
in rivers and streams at a number of testing station locations across Tasmania 
on a quarterly basis. The flood monitoring program measures pesticide levels in 
water samples collected during flood events at specific sites. The list of pesticides 
monitored includes those most commonly used in agriculture and forestry in 
Tasmania. Other pesticides have been chosen due to their high toxicity, or their 
potential mobility in the environment. The Spray Information and Referral Unit 
(SIRU) conducts extensive water testing throughout Tasmania whilst following 
up previous positive results from the pesticide monitoring program. SIRU also 
conducts sampling in public rivers and waterways in the course of investigations 
into chemical spraying incidents.
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Appendix 3 – Gap Analysis (Industry Response)
The following information includes the unedited responses describing current 
gaps in monitoring networks and data management systems for each of the 
named parties (where provided). For the purpose of this document this gap 
analysis represents the situation at a point in time. Initial responses for many 
agencies were received in 2009. However, as successive SWIMP versions 
have been released under each funding round, to assist BoM with M&E project 
evaluation, named organisations were requested to provide an updated gap 
analysis to describe any additional deficiencies not previously reported. It should 
also be noted that some of these gaps have now been addressed through 
M&E funding and this section does not reflect gap closure. Section C2 of this 
document describes gap closure through M&E funding. 

The following responses have been consolidated into Section C of the main report.

Department of Primary Industries, Parks, Water and 
Environment (DPIPWE)

Water Level Monitoring: surface water – streams and lakes 

The sustainable development of Tasmania’s water resources and effective 
ongoing management of water resources relies on accurate and rapidly available 
streamflow information to both water managers and irrigators.

Accurate and readily available streamflow information not only supports water 
management decision making on a daily basis but also supports hydrological 
modelling and environmental flow determination in the state’s catchments which 
provide critical information to the Water Development Plan, SMART Farming 
Water Initiative and the ongoing development of catchment Water Management 
Plans in Tasmania. 

DPIPWE’s current streamflow monitoring network consists of 82 stream 
monitoring stations predominately located across the rural areas of Tasmania. 
Over the last three years the State Government has funded the expansion of the 
network from 56 stream flow monitoring sites to 82 sites.

Programs such as the Water Development Plan, SMART Farming Water 
Initiative and the ongoing development of catchment Water Management 
Plans are currently the major mechanisms for formalising lower surety water 
allocations and identifying potential water availability for irrigation opportunity. All 
these programs rely on comprehensive streamflow information for future water 
development planning and ongoing management during the irrigation season. 
Ideally, the current network needs further expansion as many catchments 
require further monitoring at finer spatial scales. In many instances only the 
bottom of catchments is being monitored which does not provide sub-catchment 
management points for regional water management staff to implement sub-
catchment restriction rules. There are also many catchments that have no 
monitoring sites.
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The recent expansion of the stream flow monitoring network continues 
the development of a more comprehensive set of streamflow data for sub-
catchment water management and in catchments requiring more comprehensive 
management protocols that rely on local streamflow data. It has significantly 
enhanced the Water and Marine Resources Division’s ability to manage water both 
on a daily basis, identify future water availability and provide information for daily 
irrigation management by farmers. 

Funding will be required to underpin the investment made through the SMART 
Farming Water Program for the ongoing monitoring and maintenance of the 26 
new stations after the cessation of the SMART Farming funding in 2009-10. 
These sites are identified in the following table (Table 23).

Water Level Monitoring Priorities for Tasmania

As mentioned previously the expansion of the stream flow monitoring network 
to 82 sites has shown considerable benefits in the Water and Marine Resource 
Division’s ability to manage water both on a daily basis, identify future water 
availability and provide information for daily irrigation management by farmers. 
However many catchments in Tasmania still either have no stream flow monitoring 
or the stream flow monitoring that is carried out is still not sufficient to manage the 
water resource effectively into the future. 

Table 23 – �Provision of Ongoing Funding for the Below Stream Flow 
Monitoring Sites (New 26 sites)

Brid River upstream of Sledge Rd Bridge	 Mountain River 600m upstream Huon River

Buttons Creek upstream of Bass Hwy	 North West Bay river at Margate Water Supply intake

Cam River upstream Somerset 
Water Supply Intake	 Macquarie River upstream of Lake River Junction

Chasm Creek upstream of Bass Highway	 Mole Creek 400m downstream of Sassafras Creek

Claytons Rivulet upstream of old Bass Hwy	 Panatana Rivulet upstream of tidal limit

Clyde River at Bothwell	 Pipers River at Underwood

Don River upstream old Bass Highway	 Ringarooma River upstream Branxholm Water Supply

Edith Creek 600 metres upstream 
of Duck River confluence	 Rubicon river at Elizabeth Town

Elizabeth River downstream Lake Leake	 Seabrook creek upstream bass highway

Gawler River at Cradle Coast Water Supply	 South Esk River at Upper Esk Road Bridge

Legerwood Rivulet downstream of 
Ringarooma Road	 St. Patrick’s River at Nunamara Offtake

Liffey River Upstream of West Channel	 Sulphur Creek 1.5 km upstream of Mouth

Little Forester downstream of Denison River	 Western Creek at Bankton Rd Bridge
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During the 1970s and 80s the Government’s stream flow monitoring network 
(excluding Hydro Tasmania sites) exceeded 140 sites. Due to financial restraints in 
the early 1990s the network was reduced to around 30 sites. It is now considered 
that 140 sites best represents the required number of sites to manage the water 
resource sustainably (outside of the Hydro Tasmania Districts). As the number of 
DPIPWE stream flow monitoring sites is currently at 82 sites it is considered that 
to manage Tasmania’s water resource sustainably an expansion of the network of 
approximately an additional 60 sites will be required in the foreseeable future.

Table 24 – �Establishment of Additional Stream Flow Sites Identified as Water 
Management Priorities

Agnes Rivulet	 Little Brid River

Arthur River downstream Rapid River	 Montagu River at Togari (mid Catchment )

Ben Lomond Rivulet	 New Haven Creek upstream of Black River 

Blythe River at Iron Mine Road	 Nicholls Rivulet

Boobyalla River	 Nile River in bottom of catchment 

Browns River	 North George River

Camp Creek at Wynyard Water Supply Intake	 North West Bay River at Mt Wellington (upper catchment )

Clayton Rivulet at Sprent	 Orielton Rivulet upstream of tidal limit

Clayton Rivulet at Thompsons Road –	 Peak Rivulet 3.5km upstream of Esperance River existing weir	

Clyde River upstream of Meadowbank	 Pet River upstream of Burnie Water Supply

Coilers Creek at Coilers Crossing	 Plenty River

Dasher River	 Quamby brook downstream Eden Rivulet

Duck River in upper part of catchment 	 Riley’s Creek upstream of dam

Edith Creek	 Ringarooma above tidal limit

Emu River in bottom of catchment 	 Roger River

Ettrick River upstream of south Road (King Is)	 Russell River

Flowerdale River in bottom of catchment 	 Samphire River upstream of Unavale Creek (Flinders Is)

Franklin Rivulet 1.5km upstream of tidal limit	 Sisters Creek

George River in upper Catchment 	 South Pats River at Whitemark Water Supply 
			   Intake (Flinders Island)

Great Musselroe River 6.5km upstream of mouth 	 Styx River

Greens Creek	 Supply River 0.5km upstream Tamar River River

Inglis River upstream of Flowerdale River Jctn	 Tomahawk River upstream of tidal limit

Lake Crescent	 Tooms Lake

Iron Creek	 Welcome River at Redpa

Isis River	 Western Creek downstream of Dale Brook

Jordan River at Bridgewater	 Wilmot River upstream of Forth River

Kermandie River	 South Esk above Trevallyn Dam

Lachlan River 	 Lake Sorell

Leven River in upper Catchment 	 Lake Leake
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The stream flow monitoring sites listed in Table 24 below have been collectively 
identified by water managers of various Tasmanian organisations as sites that are 
important to the ongoing management of Tasmanian water resources particularly 
in the rural areas of Tasmania.

Instrumentation 

Issues with the Unidata loggers currently in use:

•	 	 �Loggers approaching 10 years in age with no significant development or 
upgrade of the logger in that time.

•	 	 �There are limits of what instrumentation can be used with Unidata loggers and 
what functionality can be used with those instruments.

•	 	 �4-20mA analogue channels are notoriously variable between loggers, making 
calibration difficult.

•	 	 �The logger SDI-12 command set does not comply with all SDI-12 commands 
currently used in new instruments.

Ultimately DPIPWE will be exploring a new data logger type that provides the 
necessary features capable of improving data capture and data transfer.

Flood Gauging

DPIPWE’s hydrometrics section within Water Assessment has recognised a 
gap in its current flood measurement plan. Three field parties each have Sontek 
doppler equipment to assist in low to medium flood measurements that are 
capable of measuring around 90% of most river situations in Tasmania. However, 
current limitations for a few larger river systems occur where the instruments 
currently being used can only measure depths of up to 6m. Whilst the currently 
owned Sontek instruments are fit for purpose and are excellent for most gauging 
situations, previously operated equipment that is outdated, time consuming to use 
and heavy to cart is still considered for larger river and flood situations. 

It is now recognised that recent technological advancements in doppler gauging 
equipment is now capable of measuring beyond depths of 6m (now up to 80m) 
which would assist towards a 100% capture in measuring Tasmania’s floodwaters. 

Water Quality Monitoring: surface water – streams 

The ability to maintain and enhance Tasmania’s land and water resources is 
underpinned by the level of knowledge and information that exists to enable 
effective decision making in the management of natural resources. Water 
quality, measured by a range of parameters including the chemical, physical and 
biological, provides managers with the links between land and water use and 
the effects catchment management practices exert on estuarine and coastal 
zones. DPIPWE is responsible for the implementation and management of the 
state’s Baseline Water Quality Monitoring Program (BWQMP). This responsibility 
is consistent with DPIPWE’s role as the leading government agency for natural 
resource management and environmental protection. 
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DPIPWE’s current Baseline Water Quality Monitoring Program consists of 52 
monitoring sites predominantly located at the bottom of catchments across rural 
areas of Tasmania where current flow monitoring stations exist. Sampling is 
completed on a quarterly basis at all sites and includes basic physico-chemical 
parameters (temperature, electrical conductivity, dissolved oxygen, turbidity and pH).

At a subset of 37 sites, continuous recording instruments have been deployed which 
log electrical conductivity, temperature and turbidity at 20-minute intervals. The 
probes and loggers are maintained and calibrated during the monthly monitoring 
run. At 13 of the 37 sites dissolved oxygen is also continuously monitored. These 
sites were chosen based on a perceived risk of potential water quality issues.

The need for a baseline water quality monitoring program had been recognised 
for decades within Tasmania but due to a lack of resources and coordination 
water quality monitoring remained piece-meal in the state through the 1990s. 
In 2000 the Australian Government’s Australian Water Resource Assessment 
highlighted that Tasmania lacked the required baseline monitoring to perform the 
required assessment and showed how much Tasmania was lagging behind the 
rest of the country.

In 2001 the Tasmanian Government developed the Draft Tasmanian Surface Water 
Quality Monitoring Strategy (finalised in 2003) which identified large information 
gaps and the need for a coordinated approach to monitoring and data management. 
It is this strategy which, to a large degree, has driven the expansion of the network. 
The National Water Quality Strategy to a large extent has provided major direction 
as to how data is analysed, reported and utilised. Recently this afforded the Water 
and Marine Resources Division with the ability to provide current trigger value 
status at each of its monitoring sites as a means by which long term trends in 
water quality can be assessed. This represents a significant milestone in the ability 
for the Water and Marine Resources Division to track water quality over time and 
provide an indication as to how water quality may be impacted either by climatic or 
anthropogenic influences.

Programs such as Water Management Plans, Natural Resource Management 
Plans, Tasmania Together, the National Action Plan for Salinity and Water Quality, 
State of Environment Reporting and Water Quality Objectives setting (as required 
under the State Policy on Water Quality Management) rely on comprehensive and 
accurate water quality information generated by the BWQMP for future maintenance 
and or enhancement of state water resources.

However, of major concern to the current BWQMP are issues related to 
continuous instrument malfunction, resulting in significant levels of lost and or 
poor data. The adequate maintenance of instrumentation to deliver accurate 
continuous data requires significant resources and funds are required to replace 
aging and/or malfunctioning equipment. Replacement of this instrumentation 
would assist in the production of higher quality and reliable data. Ongoing funds 
for staffing will be required to enable the maintenance and accuracy of water 
quality monitoring equipment.
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Water Quality Priorities: Water Quality Baseline Monitoring Program

The expansion of the state water quality monitoring network has significantly 
enabled the Water and Marine Resources Division to manage water on a daily 
basis, identify future possible water quality issues and provide information 
for the management of Tasmania’s land and water resources to internal and 
external agencies. 

Unlike the baseline streamflow monitoring program, the BWQMP (which provides 
the foundation for water quality monitoring in Tasmania) is overlayed with a higher 
density network of NRM monthly water quality monitoring sites. While this provides 
an excellent level of coverage for the monitoring of ambient water quality, these 
additional networks exist predominantly in the North-West and North-East of 
Tasmania with significant gaps in the southern Midlands and southern regions of 
the state. Therefore there are some catchments in Tasmania which either have 
no water quality monitoring or insufficient water quality monitoring required to 
sufficiently manage the water resource (outside Hydro Tasmania districts). The 
integration of surface water data sets through data sharing network arrangements 
is presently being investigated with the roll-out of software developed by EPA 
Division from a previous BoM funding program. 

Other gaps include the need for reference sites for the development of low 
risk trigger values to be used as aspirational WQ targets at downstream sites. 
Current BWQMP sites are located at the bottom of catchments in rural areas and 
are therefore predominantly modified to some extent. Hence the current values 
provide only a ‘current status trigger values’ are utilised as a benchmark range to 
monitor against change. They cannot be utilised as an aspirational value for site 
should stakeholders want to improve WQ. In essence it is recommended that the 
BWQMP further extend its monitoring to include reference condition sites for the 
development of low risk trigger values – these are values at which there is a low 
risk of environmental harm. Therefore funds would be required for additional staff 
and analysis and reporting.

The EPA is continuing the enhancement of its data management system. Two 
areas which are being considered for future focus are the development of 
processes to: 

•	 	 �Establish a centralised metadata database to assist in identifying data sources 
to further our understanding of data gaps and optimize monitoring programs; 
and

•	 	 �Integrate databases to facilitate the populating of data through sharing data. 

Future populating of the EPA Division’s data management system is considering 
the importing of hard copy data through digitisation programs. The implementation 
of future programs above are dependent on funding priorities in the EPA Division.
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Database Management System

The Time Studio software is now at the end of its life cycle and vendor support 
for it will cease in the near future. DPIPWE will have to replace Time Studio 
with a fully supported application. The costs associated with this are likely to 
be substantial and represent a significant risk to DPIPWE’s ability to carry out a 
replacement. DPIPWE intends to seek assistance with the cost of replacing the 
TSM application in the next 12 months.

A public interface to DPIPWE water resource and licensing information is provided 
by the WIST web portal http://www.water.dpiw.tas.gov.au/

WIST is a web application which allows the viewing and downloading of water 
resource and allocation information. Ground water information access will be 
added in the near future.

Water quality information is also accessed via WIST and data stored in Hydstra for 
other organisations e.g. Derwent Estuary Program, Tasmanian Aquaculture and 
Fisheries Institute, NRM data is also available.

A secure web service link between DPIPWE and Hydro Tasmania’s Ajenti Data 
Management System is also close to production to facilitate the Tasmanian Water 
Use Project’s data exchange and collection capability. Water use data collected via 
this system will eventually be added to the BoM WDTF data set when required by 
the Bureau together with any untelemeterd data.

Groundwater Section

The future maintenance and operation of the state-wide groundwater monitoring 
network (SGMN) will require a number of issues to be addressed including:

•	 	 ��Securing capital funding to install additional/upgrade existing monitoring bores 
to meet current and future requirements;

•	 	 �Securing capital funding to purchase, install and maintain logging equipment 
and telemetry systems on all monitoring bores (the first stage of this has been 
achieved through the 2009-2010 Bureau of Meteorology (BoM) Modernisation 
and Extension of Hydrologic Monitoring systems Program Fund); and

•	 	 �Technical support to undertake routine chemical analysis of groundwater.

There is a need to address, at state level, the management and abandonment 
of a number of local groundwater monitoring networks for which DPIPWE is 
not the custodian. Localised groundwater monitoring networks (for example in 
the Midlands and Coal River valley) were installed by a number of government 
and non-government organisations (e.g. NHT) and are currently un-monitored. 
The upgrade of instrumentation and inclusion of these bores into the monitoring 
network would greatly increase the coverage of the SGMN across Tasmania. 
These bores would require the installation of new level loggers and telemetry, in 
line with the rest of the monitoring network.
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There is a requirement for an increased level of groundwater monitoring on the 
West Coast of Tasmania, which has to date been largely overlooked due to low 
pressure on these systems from agricultural development. This issue may be 
addressed through the management/integration of existing bore data held by mining 
(or other local) companies. The integration of groundwater data sets through data 
sharing network arrangements is presently being investigated with the roll-out of 
software developed by EPA through a previous BoM funding program.

The majority of older groundwater bores were drilled on private land. In these 
cases, no formal long term access arrangements have been legally secured 
between the State and landowners. In the interest of maintaining continuity and 
security of groundwater monitoring information, this needs to be addressed, 
particularly after the substantial recent investment in new water level logging and 
telemetry equipment as part of BoM modernisation program 2009/2010.

Groundwater Data Management

There are a number of issues relating to the development and operation of 
the groundwater database. Groundwater database infrastructure needs to be 
developed that will enable primary, secondary and tertiary groundwater data to 
be stored, managed and accessed in an efficient manner and have the ability to 
incorporate third party network data. All future monitored groundwater level, pump 
test and water quality data should be stored in a central groundwater database 
together with other relevant groundwater feature information.

It is important to ensure that all time series groundwater data stored in Hydstra 
retains the unique identity inherited by the GWIMS database from the Tiger 
database. This is critical to preserve the link with original source information 
required for the accurate interpretation of monitoring data.

The identification and recovery of historical bore and groundwater information 
would provide invaluable data for the inclusion in the groundwater database. This 
would involve sourcing information from bore drilling logs and historical water level 
information from a number of agencies and companies which have installed bores, 
for a number of purposes in Tasmania. There is the potential for large amounts of 
data, previously held outside of the Department, on groundwater resources to be 
identified and integrated into the Department’s database.

There is also an issue with the digitisation of historical groundwater information. 
The data entry from large volumes of hard copy drill logs and information into the 
Department’s newly renovated database is required.

Groundwater/Surface Water Interactions

The continuing integration of the SGMN with surface water monitoring programs 
within DPIPWE is essential to ensure compatibility of hardware and software, and 
of data collection, storage and reporting systems.

Future co-location of surface water gauging sites with groundwater monitoring 
should be considered, in order to acquire data for the assessment and 
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management of surface water and groundwater connectivity. The majority of 
the potential surface water sites identified in the Strategic Water Information 
Monitoring Plan would be suitable for the establishment of new groundwater 
monitoring bores, and would complement the current monitoring network. 

Newly proposed or expanding irrigation developments will require additional 
monitoring. The establishment of new surface and groundwater monitoring sites 
in these areas is required to facilitate the sustainable management of water 
resources and ensure schemes do not have a negative impact on local water 
balance and environmental processes.

The development of standard water analysis (including all major cat ions and 
anions) should be adopted for both surface water and groundwater testing. This is 
required in order to compare and identify water types of different origins/sources.

Extension of the monitoring network may be required to include the assessment 
and management of springs.

The assessment of Groundwater Dependent Ecosystems (GDEs) will need to be 
done in collaboration with CFEV administrators, in order to formalise management 
of all GDE data collected across the agency.

With the implementation of the EPA data management system and roll out of 
the software packages to industries and NRM groups, integration of data and 
the use of standards and best practice will be facilitated. Also the opportunity for 
understanding groundwater and surface water interactions will be enhanced with 
improved knowledge through metadata.

Irrigation Development

It is anticipated that by 2015 Tasmania will need an additional 250,000 megalitres 
(ML) of irrigation water per year to underpin projected growth in agriculture and to 
improve the resilience of the industry in the face of drought and climate change. 
This represents around a 50% increase on existing irrigation supplies. 

Tasmania has 12% of the total annual run-off for Australia from less than 1% of the 
total land area. By comparison the Murray Darling Basin, the historical food bowl 
of Australia, has 6% of average run-off for 14% of the land area. Climate change 
modelling indicates that this difference will grow in coming years. Tasmania 
has a mean annual runoff of around 47 million ML. While Tasmania benefits 
economically from the use of around a fifth of this annual runoff, mainly through 
hydro-electricity generation, Tasmania actually consumes only around 2% of it. 
To provide the additional 250,000 ML per annum of irrigation water, Tasmania 
would only need to harvest an extra 3% of the currently uncaptured winter flows in 
catchments in agricultural areas. 

In early March 2008 the Tasmanian Irrigation Development Board was 
established to deliver a major suite of water infrastructure projects, primarily 
the 11 irrigation schemes identified under Tasmania’s SMART Farming Water 
Initiative as feasible. These projects are currently being further assessed. If 
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these projects are constructed a considerable number of water monitoring sites 
will be required to assure that these irrigation schemes are operated sustainably 
now and into the future. 

Rivers and Water Supply Commission (RWSC) 

RWSC currently stores all water records on Excel spreadsheets. As RWSC has 
limited monitoring stations at present a fully automated database system is not 
deemed necessary, although as more irrigation schemes and thus monitoring 
stations come on line in the future this will need to be looked at to come in-line 
with other existing databases for ease of transfer and integration of data.

Currently the Craigbourne Dam levels are hand recorded. Automation and 
telemetry of the dam level would allow accurate and up-to-date readings for data 
input and allow for better stream management practices.

There is a critical information gap in the flow rates of water in Leith Creek. 
Tasmanian Irrigation Schemes (TIS) releases water into this creek for irrigators 
to pick up with extra flows released out into Western Creek. Flow monitoring 
equipment would allow accurate measurement of flows released into the Western 
Creek from Leith Creek. 

Opening back up, automation and telemetry of the DPIPWE’s stream flow sites 
(Quamby Brook downstream of Eden Rivulet (Station No. 18226) and Western 
Creek downstream of Dale Brook (Station No. 18213)) would allow for accurate 
environmental stream flow management within the Meander Irrigation Scheme.

As future schemes come online more monitoring sites may be required to monitor 
for sufficient environmental flows downstream of the irrigation schemes.

Hydro Tasmania (Entura)

Telemetry Upgrade 

Boggy Marsh Creek

This station supplies inflows and water quality data for the Ouse River and the 
data is currently retrieved on a 10 week cycle. The availability of up to date data 
would augment the use of the information and potentially provide early warning 
of any water quality issues that may occur in the Ouse River over summer due to 
blue green algae issues.

Gordon River monitoring sites 

Gordon 4 and Gordon below Denison is also currently downloaded on three-
monthly helicopter trips. The data is useful for the assessment of environmental 
flows in the Gordon River and would be enhanced with the availability of a 
telemetry system. Satellite phones (because of the remote location) would be 
required at each location.
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Idaho Creek

This site is being manually downloaded on a ten-week cycle. The long periods 
between data collection contribute to potential missing record periods and the 
delay in producing reports on catchment inflows.

Loudwater Pluvio

Data from this site is only available every six months when a field calibration is 
carried out. The installation of a NextG telemetry system would add to the rainfall 
data network being used for cloud seeding and catchment inflows.

Argent River

Data from this site is used by mining companies and Hydro Tasmania to monitor 
the water flow and quality entering Lake Pieman. The installation of a NextG 
telemetry system would improve the delivery of data to the Bureau of Meteorology 
and contribute to the determination of inflows and water quality issues in a more 
timely manner.

Instrumentation

Bronte Lagoon 

Data quality is deteriorating due to the type of sensor currently installed. A DRUCK 
probe has been in place for a long period of time and the data may well become 
unreliable without an upgrade in the not too distant future.

Derwent below Meadowbank

This site is below the last Hydro Tasmania dam on the Derwent River. The water 
quality instrumentation has been in place for a number of years. The number of 
clients requesting data from this site for fish farms, environmental flows, CSIRO 
modelling and drinking water supply has increased significantly over the last five 
years. To ensure reliable quality data is being provided to all agencies, an upgrade 
to the latest water quality instrumentation would be extremely beneficial.

Shannon River at Hermitage

Current instrumentation suffers from the effects of silt in summer time. An upgrade 
to a HS 55 would eliminate these problems ensuring reliable data is available 
through the low flow irrigation periods.

Macquarie River at Westmore

This station also has an old hydrostatic depth probes that is suffering from silt 
and scaling issues. The station is critical for irrigation in the area and needs to be 
upgraded to provide quality data. The HS 55 would be an appropriate instrument 
for this station.

Woods Lake

This station is used for operating the Lake river irrigation system. The quality 
of data has decreased over the years due to the age and reliability of the 
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current hydrostatic depth probe. New instrumentation will ensure the amount 
of water being released is what is required for the farming community and the 
environmental flow.

Arthurs Lake Outflow

This station releases water to the Lake river irrigation scheme during dry periods. 
The site currently only has a weir that is intended for the measuring of leakage for 
Dam Safety purposes. To provide an accurate measure of what flows are being 
released, an upgrade to the weir and the installation of monitoring equipment 
would be useful.

Rainfall Stations

Throughout Tasmania approximately 20 rainfall stations will be due for upgrade 
from the old 200mm (various brands) to the Met Bureau standard of RIMCO 
203mm units in the next few years. 

Infrastructure

Stitt River at Rosebery

This station has been continually vandalised and is need of significant upgrade to 
ensure the continuity and reliability of the data. A besser brick structure has been 
suggested as a means of securing the site.

Brumby’s Creek below Palmers

Hydro Tasmania has re-opened this station to monitor the flow and water quality 
after the construction of the Poatina Regulation Pond. Current gauging facilities 
are suitable at low levels, but during high flows it has been difficult getting a 
boat into the site. There is an old cableway at the station. It would improve the 
quality of the data being provided to install a new winch at this site to allow safer 
access. The availability of reliable equipment would make it possible to measure 
the higher flows.

Re-establishment of Existing Stations

Gordon River below Huntley

This station has been vandalised and the site has been closed. This site measured 
the major inflow to Lake Gordon and would be useful for assessing catchment 
yields, and storages. Apart from some Forestry activities, it would almost be a 
significant natural catchment.

Power Supply Issues

South Esk River at Llewellyn

This is one of the key stations in Tasmania used by all the agencies for power 
station inflows, irrigation flows and flood warning. Critical decisions on the use of 
water are made based on the flow at this station. Recent damage to the site has 
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been caused by vandals stealing solar panels. An upgrade to a 240v (nearby) 
power supply would mitigate this risk ensuring the availability and continuity of 
the data.

Pieman River below Stringers

This site is just below a power station. The supply of 240v power would improve 
the quality of data by allowing extra logging over time and remove the risk of the 
station being interfered with by vandals attempting to steal solar panels.

Derwent River below Meadowbank

This site too is within 200 metres of a power station. It has a satellite phone 
for communication and the connection of 240v supply would allow the logging 
frequency to be increased along with the number of times the site is polled as 
there would not be an issue with the Satellite phone consuming power.

Nive River at Lyell Highway

Being in close proximity to the road and an existing power supply, 240v at this site 
would improve the security of the station and the integrity of the data as there would 
be less reason for the site to be vandalised in the process of stealing solar panels.

Opportunities

Climate Data

Hydro Tasmania and DPIPWE have a network of sites throughout Tasmania. The 
majority of these stations are on a telemetry system and have all the infrastructure 
required to record additional parameters. An opportunity exists to add value to 
BoM data with the addition of – for example – air temperature at every station. 

Water Quality

The Hydro Tasmania network of water quality stations has a range of sensors that 
are not all referenced to supply the same quality data. To standardise the entire 
network would require the purchase of eight Hydrolabs. These eight would go 
with the Department’s ten that are already installed making the calibration and 
replacement of instruments much more efficient, and ultimately leading to better 
quality data.

The efficiencies gained from the standardising of the one instrument, be it RIMCO 
rain gauges or Hydrolabs, would also help to offset the ongoing reduction in 
operation and data management budgets.

Water Quality – Tasmania as a Pilot-scale Centralised Database

A centralised and accessible national water quality database is very important for 
the land management and the management of water resources. While the collation 
of this information is the role of BoM, it will be important that the information and 
tools available to view and utilise the database meet the requirements of users of 
the data. 
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Particular requirements of a centralised database to meet these requirements 
include:

•	 	 �Data monitoring sites linked by a robust GIS interface;

•	 	 �Water quality sample data seamlessly integrated to time series databases, 
including flow and water quality;

•	 	 �Inclusion of ground water data;

•	 	 �Surface water quality database includes data from both waterbodies (lakes) 
and waterways (stream, rivers); 

•	 	 �Potential to review and analyse the data by sub catchment to ascertain or 
define trends and triggers;

•	 	 �A standardised quality assurance method for water quality data;

•	 	 �A standardised reporting format;

•	 	 �Web-based access to all available data; and

•	 	 �The use of data management systems, such as the EPA’s, that facilitate data 
transfer and integration.

The task of creating a national database of this information is very large. It is 
therefore proposed that a pilot-scale operation of BoM database first be developed 
in Tasmania. Tasmania is in a unique position, in that the vast majority of available 
water quality data is held by Government Agencies or Government Business 
Enterprises (i.e. DPIPWE and Hydro Tasmania), while additional data may be 
obtained from other smaller data holders (NRM regions, Local Councils, and 
Forestry Tasmania). Through the combined co-operation of the major data holders, 
Tasmania has the opportunity to refine BoM database requirements and create a 
working pilot-scale database framework that can then be used as the basis for a 
national database. 

A basis exists for the development of the pilot scale database in Tasmania. 
Specifically, Hydro Tasmania is in the final stages of upgrading its extensive 
database to new software. A significant amount of work has been undertaken over 
several years, to work with software developers and end-users to incorporate 
many of the above mentioned components. The EPA, with the roll-out of software 
packages to organisations including industries and NRM groups, is facilitating the 
development of a network with data sharing capacity with integration opportunities.

Review of Water Quality data 

The collection of water quality data and its use in Tasmania needs to be 
undertaken. There are a number of potential gaps in data collection, and possible 
duplication that need to be determined. A review would:

•	 	 �Assess the current network of sites and data collected;
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•	 	 �Review and analysis WQ data by sub-catchment to determine current trends 
and establish accepted triggers;

•	 	 �Determine the possible uses for water quality data;

•	 	 �Provide recommendations on a network of sites to be established, based on 
catchment land-use and planning;

•	 	 �Prioritisation of sites by need and planning requirements and/or land-use 
(forestry, agriculture, irrigated agriculture). 

•	 	 �Data acquisition based on land-use for use in future land-use planning 
requirements – i.e. building of model based scenarios to examine impacts of 
land-use on water quality;

•	 	 �Collection with regard to land-use and catchment planning, to determine 
impacts of land-uses on WQ;

•	 	 �Creation of understanding of cumulative impacts within catchments;

•	 	 �Establish the need for quantification of relationships – e.g. Turbidity-TSS, 
Turb-TP, that may be simple to continue collecting and used for future 
modeling requirements;

•	 	 �Establish requirements and sites for groundwater monitoring that will provide 
an understanding of surface water/groundwater interactions; and

•	 	 �Be facilitated with the development of a centralised metadata database.

Water Extractions Measurement

Measurement of water extractions should be incorporated into a BoM database. 
This will be important in tracking how this may be impacting upon water quantity 
and quality.

Hydro Tasmania Modelling Gaps and Improvements

Tasmanian Catchment Model Upgrades (developed for DPIPWE 2006) 

It is proposed that these models be upgraded to be consistent with the models 
developed later for the DPIPWE TasCatch project that incorporated seasonal 
calibrations and achieved improved volume balances.

These models are utilised by DPIPWE for surface water assessments of 
catchments within Tasmania, including the assessment of proposed irrigation 
changes within the catchments.

Web-based Catalogue of Catchment Metadata for Tasmanian Catchments.

This would sit as a sister product to the AWRIS database, and the proposal also 
incorporates the development of a method or framework that could be utilised 
across all other states.
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The gap is that whilst the AWRIS database will contain all time series information, 
it may not be immediately clear on related relevant information that is required 
when trying to discover information on a catchment, ie such as when developing a 
model for a catchment.

Anticipated information could include:

•	 	 �The rainfall runoff models available for this area (if any), and who owns them 
(e.g. TasCatch-DPIPWE, DRIP-HT, etc.);

•	 	 �Flood models available for this area, and who owns them;

•	 	 �Hydrological information, such as specific yields, average annual rainfall 
evaporation, etc.;

•	 	 �Nearby reliable (and current) flow and rainfall/pluvio/evaporation gauges, and 
who owns them;

•	 	 �Pertinent information about the catchment, including;

•	 	 �Names of major storages, and owners of these storages;

•	 	 �The existence of irrigation rights/allocations in that catchment, and who 
administers them;

•	 	 �Interbasin transfers, and who controls them;

•	 	 �Major water users (pulp mills, etc.), and who owns them;

•	 	 �Land-use details that affect hydrology (i.e. % land used for agriculture, 
forestry, etc.);

•	 	 �Soil Types;

•	 	 �Average main channel slope of the catchment; and

•	 	 �Information on surface water\ground water interactions within the catchment.

Real time gridding of rainfall based on telemetred gauges

One of the major deficiencies of the Hydro Tasmanian flow forecasting models 
(for trading and dam safety purposes) is the spatial variability of rainfall and the 
inability of current techniques to adequately account for this when using numerical 
algorithms that relate only to the telemetered raingauge network. We propose 
that real time processing of a grid of rainfalls across Tasmania using GIS spatial 
analysis systems, not only incorporate rainfall telemetry measurements, but 
topography and perhaps remote sensing information (if it is available, or build 
functionality into the system to readily utilise it when it becomes available).

Comprehensive document review associated with all in house models

This relates to the catalogue gap identified above. The proposal is that each model 
have its documentation reviewed and updated, in particular incorporating AWRIS 
references to all input information.
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3D ratings for all power stations for the conversion of MW to flow 

Currently much of the hydrological modelling that is done at Hydro Tasmania 
utilises average MW to flow conversion factors for the inclusion of power 
station flows in models. This is less than desirable as often the average factor 
is inaccurate particularly if the power station operation has a greater degree of 
sensitivity to the available head in the storage.

It is proposed that 3D rating be developed for all Hydro Tasmania power stations 
for the accurate conversion of power station MW to power station discharge.

Utilising tradings power station scheduled operation for NEM as inputs to 
hydrological damsafety models

Current dam safety forecast models have crude rules for attempting to forecast the 
operation of power stations. The inclusion of estimates from the NEM traders schedules 
would improve the ability of the forecast models to perform accurate storage routing 
and hence better determine forecast maximum levels during flood events.

Revised calibration for the HT iInflow forecasts models 

Hydrologists have identified that on occasions the flows from HT forecast models 
are poorly calibrated for current applications. Some of the calibrations are in the 
order of 5-10 years old. In some cases regional calibrations are adopted and 
in all cases current calibration methodology is considered better, with a greater 
emphasis on performance criteria and statistical methods. It is proposed that 
the calibrations of all HT inflow forecast models be reinvestigated, and that the 
different calibration parameters be investigated for flood vs normal flows.

R&D on error correction methodologies

Current error correction mythologies applied within HT forecast model have proven 
to be problematic, often introducing larger errors. As a result often error correction 
is disabled and this can cause issues relating to discontinuity in the flow between 
observed and modeled data. 

Performance monitoring report of telemetry timeliness for HT forecast models

Often HT forecast models have their modelling performance impacted by poor 
timeliness of critical telemetered rainfall information. The proposal is to produce 
a report listing all telemetered rain gauges used by HT in flow forecasting 
applications where this report indicates the time since the telemetered rain gauge 
last value (of acceptable quality for modelling purposes). This document could 
be produced at run time of the forecast models and could be archived for review 
purposes. In addition the most recent report could be displayed on a relevant 
intranet (dam safety) and operator favourite’s screens.

Archival of imagery relating to flood forecasts

It is often difficult to review a flood event in hindsight due to the continuous 
correction methodologies that are employed. In addition manual data management 
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activities, unknown to the hydrologist, can correct data and it is then difficult for 
the hydrologist to determine the cause of an event false alarm. The proposal is to 
archive all imagery related to dam safety flood forecasts. This will then assist in 
diagnosis, and performance review. 

Lack of Hydro Tasmania’s historical log book information and Department of 
Environment’s historical paper records in a digital form

Vast quantities of Hydro Tasmania’s hydrological time series data are yet to 
be digitised. Prior to the installation of automatic monitoring systems, Hydro 
Tasmania’s power station operators were responsible for manually logging time 
series information up to a frequency of 30 minutes. Much of this data has been 
entered into the Timestudio database as a 9:00am daily reading only and in many 
cases not entered at all.

At most of Hydro Tasmania’s sites there is significant daily variability of time series 
information within a day. As a result, for all time series that have been previously 
digitised on a daily time step, the accuracy can be greatly improved by entering all 
the data within the day. 

NRM North 	

•	 	 �Installation of a new data management system to improve water data and 
metadata management sharing with other agencies such as DPIPWE and BOM. 

•	 	 �Purchase of technology to allow for electronic data entry. 

•	 	 �Installation of new software to allow electronic data uptake.

•	 	 �Develop web access to data stored on new data management system. 

•	 	 �Train key personnel in the use of the new data management system. 

•	 	 �Conversion of archived data from existing databases to a new data 
management system to ensure that no data is lost. 

•	 	 �Dissolved oxygen meter for monthly water quality and seasonal AUSRIVAS 
and wetland monitoring. 

•	 	 �New water monitoring sites to be established as reference sites in key catchments 
(Note: Key catchments and reference sites are still to be identified). 

•	 	 �Data to be collected monthly on nutrients, electrical conductivity, dissolved 
oxygen, pH and turbidity.

Launceston City Council

2009/10 monitoring gaps

New site Lilydale stream gauging station and rain gauge 

The purpose of the site is to develop a flood frequency curve for Lilydale, improve 
flood warning, and provide data for the calibration of 1D or 2D hydraulic and 
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RORB models to aid the development of flood plain mapping for Lilydale and for 
low flow monitoring in drought conditions. The rain gauge can be located in the 
catchment but if this is not practical at the stream gauging site.

Proposed Station coordinates: 518236; 5433400, Rocky Creek which is part of the 
Pipers River catchment.

Currently, LCC data from its own rain and river gauges is collected via Serck 
controls SCADA system. The FTP protocols are not in place to transfer this data 
to BoM. It might be better to transfer the collection of this data to the Hydro which 
can then transfer data to BoM via Hydstra, manage data for quality control and 
archive data. Alternatively, the collection of data could continue and be transferred 
to Hydro for data management. Further work is still required to find the best 
solution for collection, storage and transfer of data to BoM. 

LCC’s current systems are probably not suitable for long term storage, collection 
and auditing of data. The implementation of the Water and Sewage Corporations 
will bring challenges. The Corporation will not have direct interest in flooding, 
flood warning etc, and Council is likely to be stripped of human resources with the 
requisite knowledge on 1 July 2009.

In the wastewater treatment area, there are issues in relation to storage collection 
and retrieval of data as the WWTP’s utilise the Citect system. Citect and Serck 
SCADA do not communicate. Ben Lomond Water use Serck and this issue is 
not likely to be resolved any time soon. There is a possibility that the new Water 
and Sewage Authority may opt for the Serck Controls system and will not start to 
resolve these issues until after 1 July 2009 when the Authorities assume active 
control of these systems which will then no longer be Council assets.

Three flood warning sites within the Launceston City Council may need upgrading 
under the new Water Reform. Sites that currently operate under a SCADA 
system may require upgrading to an improved system that will be operated by the 
amalgamated Northern Region.

2010/11 monitoring gaps

New Low Head telemetry site

The flood level at Launceston for flood discharges of 3,000 cumecs or less is a 
function of the tidal level downstream which provides a tail water level. The tidal 
height for astronomical constituents is predicted for Low Head and the estuarine 
amplification can be estimated but the effects of wind, low pressure and surges 
in the Bass Striate cannot be predicted easily. The provision of a telemetry 
site for tidal flood level at Low Head will provide an estimate of tail water tidal 
level at Stephenson’s Bend for use with river model results at Launceston to 
determine likely flood levels. The travel time down the river of the tidal wave is 
about 1.5 hours so the telemetry information will also provide a direct warning of 
approaching storm surges.
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New Kings Wharf site

An additional Tamar river level gauge will be used to assist in the calibration 
of river models used in flood warning predictions and to refine the relationship 
between Low Head surges and flood levels at Launceston. It will also be used to 
issue direct SMS alarms relating to the imminent flooding of critical infrastructure 
points such as roads and floodgate closures.

Inland Fisheries Service

Automation of existing lakes Crescent and Sorell water level sites 

Current readings are taken from surveyed gauge boards located at each lakes 
outflow. Readings are taken periodically. Upgrading to a telemetry water level/
temperature-monitoring site would be desirable to provide accurate and regular 
lake levels updates. As these lakes are utilised as a source of irrigation water, 
accurate level data is required for effective water management. 

Upgrade of rainfall monitoring site 

Currently, IFS has a basic rain gauge at our base station at Lake Crescent. 
Data from this site should be treated as low quality due to nearby vegetation 
interference and infrequent reading. The site provides anecdotal data only. 
A telemetry site exists at nearby Interlaken Station however it is frequently 
inoperable for long periods. The reason for this is unknown. 

Upgrading of the existing site or the construction of new facilities is required to 
provide rainfall data of high quality. 

Southern Water (previously Hobart Water) 

•	 	 �Amalgamation of council water information databases with new database 
product as part of water reform.

•	 	 �Improved monitoring and telemetry of North West Bay River and potentially 
other selected springs within Mount Wellington Park.

•	 	 �New monitoring sites in the River Derwent including monitoring for pesticides, 
flow, turbidity in stream probes, and other key water quality parameters. 
Possibility of installing a Sontek Argonaut to determining flow at a key point in 
catchment near Bushy Park.

•	 	 �New monitoring sites in key tributaries to the Derwent including the Tyenna, 
Styx and Plenty rivers.

•	 	 �Expansion of telemetry networks to council sites to be inherited by the new 
water and sewerage corporation.

•	 	 �Expansion of monitoring programs as part of improved drinking water 
catchment management as part of water industry reform.

•	 	 �Upgrades of water monitoring equipment at key treatment and extraction 
points and wastewater discharge points as required for new water authority. 
Sites as yet unidentified.
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•	 	 �Expansion of ‘tuffbook’ network for improving efficiency of water information 
gathering.

The Tasmanian State Government has put in place the framework and 
amalgamation of the regional bulk potable water authorities: Esk Water, Hobart 
Water and Cradle Coast Water with the numerous councils within its regions 
who reticulate potable water to retail customers. The intent of the amalgamation 
is to provide better management of potable water and sewerage within 
Tasmania to enable expansion and improvement of supply to customers through 
greater capacity to undertake essential large scale infrastructure projects. At 
present some townships have been significantly affected by the dry conditions 
experienced over the past decade and have water restrictions and boil water 
alerts required continuously.

The three new water and sewerage entities came into existence 1 July 2009 
and exclusively service the north-eastern, southern and north-western areas 
respectively. A fourth entity sits above these organisations to ensure a consistent 
approach to water management across the state occurs, and provide state-wide 
strategic planning, IT support and billing for customers.

Currently ten local councils provide source to tap potable water and sewer 
reticulation, yet are either not listed in the regulations at all or only for Section 
D or Section H. Eighteen councils are provided with bulk water from either 
Hobart Water, Cradle Coast Water or Esk Water which they reticulate to retail 
customers. These councils also provide sewerage reticulation for its municipality, 
but only five (5) of these 18 are listed in the regulations for Section F – Urban 
Water Utilities. This is especially significant given that some councils provide 
services to major cities, such as Kingborough and Brighton Councils who service 
Greater Hobart. Many of the councils not listed in the regulations manage 
reservoirs, waterways, sewerage treatment plants and sewer discharges 
which form some of the water pathways required for accurate water resource 
assessments to be undertaken. In many cases the justification for not listing 
the councils in the regulations is due to the size of the customer base being 
less than 10,000 customers; however this justification will be obsolete once 
the amalgamation occurs in July 2009 and in some instances there are some 
unlisted councils whose customer base is significantly greater than 10,000.

When the amalgamations occur the new organisations will be more concerned 
with the re-organisation of operations, emergency repairs, asset management 
and strategic planning than concentrating on data provisions required under 
the Water Act 2007. There is a real requirement to facilitate and coordinate the 
continued provision of data currently requested from existing organisations listed 
under the Act and the identification of data which will be required to be provided 
under the Water Act 2007, but was previously managed by councils not listed in 
the regulations. Combine this with the lack of water metering in numerous parts 
of the state and the inability of existing councils to quantify consumption creates 
a challenge requiring external independent coordination and facilitation. 
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Forestry Tasmania

Gap Analysis for 2008

1.	 	 �Database upgrade for time series data collected at Warra, Swanson and King 
Weirs.

2.		�  Automation of data transfer to BoM. 

3.	 	 �Telemetry, power and datalogger and sensor upgrade at Warra, Swanson and 
King Weirs.

4.	 	 �Telemetry for weather station at Southwood.

5.	 	 �Potential for gauging of streamflow in catchment dominated by plantations, 
but no firm plan at this stage. 

Gap Analysis 2010

1.	 	 �Water quality monitoring in two locations in Kansas Creek to assess the 
impact of forest harvesting on WQ with respect to water flowing into karst 
groundwater systems.

2.		�  Upgrade database and enable easy data transfer from Forestry Tasmania 
to BoM.

3.		�  Telemetry and data logging for water off take at Perth Nursery.

4.	 	 �Statewide, multi-agency water quality synoptic sampling program to provide 
a snapshot of water quality in a number of streams in different land uses, 
catchment sizes, climate zones, geological types etc. to identify most 
important parameters affecting WQ and to map WQ in true State-inform 
modelling and decision making for remediation. 

Ben Lomond Water (previously Esk Water) 

Possible future expansion to monitor river flows and water quality at North Esk 
intake at Watery Plains on the North Esk River

Ben Lomond Water may also look at expanding the new DPIPWE monitoring of 
the St Patricks River at Nunamara to include water quality monitoring.

Preliminary thoughts for upgrades at Watery Plains intake on the North Esk River:

At this stage we are envisaging a gauging station/weir just downstream of the intake 
to measure the water passing the diversion. This site will need to be particularly 
accurate in the range of 7-15ML/day to suit our water licence requirements for Surety 
1 and 4. We would install instrumentation to suit offsite monitoring. We would also 
install flow instrumentation in the diversion pipeline to enable complete flow balancing 
at the site. Water quality instrumentation would also be installed to sample from the 
diversion pipeline. An RTU would be needed for remote monitoring of the river flow 
downstream of the diversion, the diversion flow rate and water quality parameters.
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•	 	 �At this stage we would be guessing at a budget of:

•	 	 �Weir/gauging station $30,000;

•	 	 �Diversion flow measurement $20,000; and

•	 	 �RTU $30,000.

EPA Division (DPIPWE) 

1.		�  Integrated data collection, processing, storage for all branches within the 
Environment Division

2.		�  Integration of ‘stand-alone’ data sets through data sharing agreements 
and web service development within and between agencies and other 
organisations including NRM groups and industries to enable data usage but 
not necessarily centralised storage.

3.		�  Improve analysis, presentation and distribution of water data including the 
spatial delivery (through a web page) of metadata and monitoring data by 
stakeholders.

4.		�  Web page development to provide an interactive environment with spatial 
connectivity for sites and areas using techniques such as linear referencing. 

5.		�  Using linear referencing to facilitate an optimal environment for interpretation 
and management of water data. The attributes to point and line data 
connected to stream segments would include point source locations (sewage 
treatment and industrial wastewater discharge, water intakes for drinking 
water, aquaculture and industrial water supply, groundwater bores), in-stream 
storages, water sampling points both surface and groundwater, specific 
riverine geographical features such as surrounding land-use, Karst areas, 
geological regions that produce acid rock drainage, and water quality features 
including protected environmental values, water quality objectives, and water 
quality targets. Also NRM management action targets, resource condition 
targets and aspirational targets would be included.

6.	 	 �Augmentation of existing water monitoring sites to assist in the process in site 
specific establishment of water quality objectives consistent with NWQMS and 
State Policy on Water Quality Management (1997).

7.		�  Develop centralised metadata database containing data owners, sites, 
locations, parameters, date range, and access status. Spatial presentation of 
monitoring site is also a priority.

Clarence City Council

Back Tea Tree Road Dam

This will be the next phase of the Clarence Recycled Water Scheme. The dam will 
provide 900ML of storage for treated effluent from Clarence. It is located at GPS 
reference 529668.80 : 5268116.41 and is due for completion in March 2010.
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A flow meter and associated telemetry equipment will be installed to measure 
dam inflows and outflows and this data will be captured and stored in council’s 
SCADA system. 

Cambridge Sewage Treatment Plant 

This is a new sewage treatment plant currently being constructed. It is located at GPS 
reference 541642.59 : 5256547.39 and will become operational in January 2009. 

Flow meters and associated telemetry equipment will be installed to measure 
discharge flows and flows diverted to the Clarence Recycled Water Scheme and 
this data will be captured and stored in council’s SCADA system.

Cradle Mountain Water (CMW)

CMW has identified 16 sites in the following table (Table 25) that it would like to 
have real time data from. These sites have been prioritised to a list of eight critical 
stations that are required to provide CMW with the data needed to manage these 
water supplies. 

Tasmanian Bureau of Meteorology

Notwithstanding the issues and opportunities raised by other parties (e.g. rating 
curves) the following is a draft assessment of the present gaps in the Bureau’s 
information ladder to the provision of flood and forecasting warning services. 

Lack of networks

The increasing level of tourism in the state from a few specific seasonal visitors 
10 to 15 years ago to large numbers of visitors constantly throughout the year, 

Table 25 – �CMW Sites Requiring Real Time Data

Site	 Priority

Dasher Creek-Sheffield	 A
Waratah Water Supply	 C
Gawler River-Pump station Upstream	 A
Gawler River-Pump station Downstream	 A
Manuka Creek-Strahan	 A
Mt Creek-Rosebery	 C
Stitt River-Rosebery	 B
Conglomerate Dam-Queenstown	 A
Conglomerate River-Queenstown	 A
Zeehan Water Downstream of Weir	 C
Zeehan Water Upstream of Weir	 A
Queenstown River-New Sewer TP	 C
Railton Creek-Sewer	 A
Ridgley River-Sewer Outfall	 A
Dowlings Creek-Yolla	 C
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and of independent means, is putting pressure on the Bureau to deliver services 
into areas often thought of as being remote and having a low concern during flood 
episodes. These areas are the far North East, East Coast and West Coast. There 
is a paucity of rainfall and river height/flow data in these areas to delivering an 
effective flood warning service. 

Flash flooding

Like the areas devoid of a flood network, the same areas are also subject to strong 
flash flooding so there is a strong need to have real-time networks operating in 
these areas.

FTP process

There is an agreement amongst the three main water resource agencies to share 
its data, and for this data to be shared via FTP. In the main, this system works 
well, but it is apparent now that during flood periods the interrogation/transmission 
interval used is inadequate for operational forecasting purposes.

The Bureau’s operational systems require data in near real-time to the time 
forecasting is undertaken. A few recent events highlights a concern that the 
forwarding of non-Bureau data at present time scales is inadequate for our 
forecasting needs.

Either agencies increase its interrogation/delivery rates, or consideration is given 
to upgrading the critical non-Bureau sites to perform in real-time.

Data duplication

The Bureau is acutely aware that named agencies are duplicating efforts in the 
provision of data to comply with the Water regulations and to support the flood 
forecasting and warning services. Much of this data is never made public but is 
incorporated into the Bureau’s products and outputs. Security of this supply is 
paramount, particularly with a significant proportion of the data streams now being 
ftp’d. There is an imperative to examine the disaster recovery processes of these 
external agencies, and to strengthen these processes or infrastructures where 
found wanting. Certainly there exists scope to consider other transfer mechanisms 
like web services.

Unknown data

Inflows from ungauged catchments and large data abstractions and storages are a 
known source of error to defining our system inputs and outputs.

Forecasting performance

The Bureau supports the River Alert system that sends an advisory, mainly to 
farmers, whenever key rainfall and river height stations exceed specific criterion. 
In recent years there has been a progressive field and office upgrade to automate 
the process with minimal manual intervention. There are a few sites still requiring 
real-time telemetry upgrades and robust infrastructures.
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In the area of operational forecasting our modelling systems could be improved 
with further rainfall observations or access to gridded observations from the 
numerical weather products to better estimate the mean temporal patterns over 
model nodes. Further model improvements can be made from access to improved 
GIS thematics. Current model network delineations are based on 3’ SRTM DEM 
data that are hydrologically conditioned. The addition of soil and vegetation 
mapping could improve the efficiency of these model networks.

Further improvements in forecast performance can be made with access to 
performance characteristics of major storages. It is recognised there is sensitivity 
around this information, as there is with some of the data streams provided to the 
Bureau. Security of this data away from systems with links to the Internet is critical 
to maintaining the confidence of data suppliers.

Occupational health and safety

The management of any water resource monitoring system also requires some 
investment into the OHS requirements of that system, whether this is attention to 
the field aspects of having people work in remote locations or the way information 
is processed in the office.

Minimising the time spent managing the information process is an important factor 
not only from a management perspective to reducing operating costs but also in 
the safety of staff by minimising its exposure to risk.

Upgrading field stations to have plug and play instrumentation and robust 
technologies is a direction the Bureau is heading, and certainly this technology 
should be compatible with the other water information stakeholders in Tasmania. 

Service delivery

Apart from service delivery aspects associated with flooding there is the 
service aspect related to supporting the engineering and design community 
with information on large rainfall events. Although the Bureau has a reasonable 
network of rain gauges the density of the pluviographic network is quite limited.

In addition, the pluviographs are limited to measurement of defined volumes on an 
interval basis or an event basis. There is not the ability to estimate variable rainfall 
rates over very short intervals.

Expanding the pluviographic network to have clusters of standard gauges 
supporting high-end droplet measuring gauges is seen as a cross-cutting activity 
to not only improve the service delivery function but quasi-research activity, and 
the development of water information standards.

Other gaps identified within the SWIMP working group

Identify and establish 50 to 75 key reference sites that will become priority sites 
for Tasmania. These sites will meet the needs for a range of users and provide 
quality data possibly in ‘real time’. The sites will become a priority for repair and 
maintenance for the responsible organisation managing them. Distribution will 
possibly be on a catchment basis.
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Appendix 4 – �Historical river flow plots (yield) that represent climate change 
for some Tasmanian rivers
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Appendix 5 – �Past funding agreements for Tasmania Rounds 1 to 4

Appendix 5 – �Past funding agreements for Tasmania 
Rounds 1 to 4

Table 26 – �Round 1  2007/2008 Funding Agreements Summary

Recipient

 
Department of 
Primary Industries 
and Water

Department of 
Primary Industries 
and Water

Department of 
Primary Industries 
and Water

Department of 
Primary Industries 
and Water

Department of 
Primary Industries 
and Water

Department of 
Primary Industries 
and Water

Department of 
Primary Industries 
and Water

Hobart Water

 
 
 
 
Hydro Tasmania

 
Hydro Tasmania

Value 
(inc GST)

$23,100

 
 

$26,400

 
 

$132,000

 
 

$96,250

 
 

$55,000

 
 

$22,000

 
 

$33,550

 
 

$102,508

 
 
 
 

$190,080

 
$141,240

 
$822,128

Purpose

 
07-08 DPIW 7 – Purchase of satellite modems at key 
non-telemetered stream flow sites 

07-08 DPIW 6 – Field trial of ground water level and 
temperature loggers 

07-08 DPIW 5 – Purchase an upgrade of instruments at 
selected water monitoring flow sites 

07-08 DPIW 4 – Water resources division data high 
availability server installation 
 

07-08 DPIW 3 – Purchase of a new telemetry system 
 

07-08 DPIW 2 – Purchase of an electric cableway 
system for using an acoustic Doppler discharge 
measuring unit 

07-08 DPIW 1 – Purchase of an Acoustic Doppler 
Discharge Unit  

07-08 Hobart Water 1 – Hobart Water to the Bureau 
data provisioning tools and hardware –  server 
infrastructure upgrades, database modifications, data 
collation and tools to deliver archived, daily, weekly and 
annual water quality data to the Bureau

07-08 Hydro Tas 2 – Upgrade of telemetry at 21 
rainfall sites

07-08 Hydro Tas 1 – Scoping Study for SCADA Data 
Conversion and Capture

Total
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Appendix 5 – �Past funding agreements for Tasmania Rounds 1 to 4

Recipient

 
Department of 
Environment, Parks, 
Heritage and the Arts

Department of 
Primary Industries 
and Water 
(Tasmania)

Department of 
Primary Industries 
and Water 
(Tasmania)

Department of 
Primary Industries 
and Water 
(Tasmania)

Forestry Tasmania

 
 
Hobart Regional 
Water Authority

 
 
Hydro Tasmania 
 
 
Hydro Tasmania

 
Launceston City 
Council

Value 
(inc GST)

$198,000

 
 

$242,000

 
 
 

$614,900

 
 
 

$408,980

 
 
 

$45,111

 
 

$257,279

 
 
 

$557,920

 
$88,000

 
$19,910

 
$2,432,100

Purpose

 
08-09 Tas 8.1 – Enhance Data Management and 
Transfer to the Bureau

 
08-09 Tas 1.0 – Strategic Water Information and 
Planning Co-ordination

 
 
08-09 Tas 1.2 – Upgrade and enhancement of DPIW s 
surface water monitoring network

 
 
08-09 Tas 1.3 – Improving the quality of metadata at 
all Tasmanian stream flow and groundwater monitoring 
sites

 
08-09 Tas 2.1 – Installation of telemetry for Warra, 
Swanson and King Creek streamflow and water quality 
gauging

08-09 Tas 3.1 – Server infrastructure upgrade, 
database modifications, data collation and tools to 
deliver archived, daily, weekly and annual water quality 
data to the Bureau

08-09 Tas 5.1 – Develop Quality Control/Quality 
Assurance processes on data transfer to the Bureau

08-09 Tas 6.1 – Infrastructure and software services for 
the provision of Water Information to the Bureau

08-09 Tas 7.1 – Upgrade 5 rainfall stations

 
Total

Table 27 – �Round 2  2008/2009 Funding Agreements Summary
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Table 28 – �Round 3  2009/2010 Funding Agreements Summary

Recipient
 
Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Hydro-Electric 
Corporation

Hydro-Electric 
Corporation

Rivers and Water 
Supply Commission 
(Tasmanian Irrigation 
Schemes)

Tasmanian Water 
and Sewerage 
Corporation – 
Common Services 
(Onstream)

Tasmanian Water 
and Sewerage 
Corporation – 
Southern Region

Value 
(inc GST)

$137,500

 
 
 

$346,280

 
 
 

$108,020

 
 
 

$44,550

 
 
 

$412,459

 
 
 

$430,100

 
$44,737

 
$27,500

 
 
 

$310,109

 
 
 
 

$119,295

 
 
 

$1,980,550

Purpose
 
09-10 TAS 1.1 Strategic Water Information Coordination

 
 
 
09-10 TAS 1.2 – Continued Upgrade and Enhancement 
of Water Monitoring Network

 
 
09-10 TAS 1.2b – Provision of equipments for continued 
upgrade and enhancement of Water Monitoring 
Network

 
09-10 TAS 1.3 – Evaluation Prior to Purchase 
and Migration to New Database (Hydstra TSM 
Replacement)

 
09-10 TAS 1.4 – Modernisation of Groundwater 
Monitoring in Tasmania

 
 
09-10 TAS 2.1 – Collaborative Automated Trial

 
09-10 TAS 2.3 – Hydro Tasmania Instrumentation 
Upgtrade 2009

09-10 TAS 4.1 – Craigbourne Dam Storage 
Measurement, Telemetry and Data Management

 
 
09-10 TAS 3.2 – Extension of Water Information 
Database and Reporting Tools Across Northern 
Tasmanian Utilities

 
 
09-10 TAS 3.1 – Upgrade and Extension of flow and 
Extraction Measurement and Water Management 
Database

 
Total
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Table 29 – �Round 4  2010/2011 Funding Agreements Summary

Recipient
 
Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Department of 
Primary Industry, 
Parks, Water and 
Environment

Hydro-Electric 
Corporation

Hydro-Electric 
Corporation

Hydro-Electric 
Corporation

Launceston City 
Council

Tasmanian Irrigation 
Schemes

Tasmanian Water 
and Sewerage 
Corporation (North 
Western Region) 
Pty Ltd

Value 
(inc GST)

$137,500

 
$308,000

 
 
 

$220,000

 
 
 

$111,100

 
 
 

$242,275

 
 
 

$50,402

 
$158,400

 
$91,630

 
$55,000

 
$36,399

 
$220,000

 
 
 
 

$1,630,706

Purpose
 
4TAS01.01 – Strategic Water Information Co-ordination

 
 
 
4TAS01.02 – Extension of the statewide Groundwater 
Monitoring Network in Tasmania

 
 
4TAS01.04 – Continued Upgrade and Enhancement of 
Water Monitoring Network and Generation of Missing 
Historical Data

 
4TAS01.05 – Integration of historical borehole data into 
the Department’s groundwater database

 
 
4TAS01.08 – State-wide Hydrological Geospatial Fabric 
(THGF) Project

 
 
4TAS02.05 – Training in Hydrographic Procedures

 
4TAS02.06 – Tasmanian Metadata Collection

 
4TAS02.07 – ADCP Procurement and Instrumentation 
Improvements for Hydro Tasmania

4TAS06.01 – Data Collation, Transfer, QAQC and Storage 
for Launceston City Council (LCC) Flood Warning Sites

4TAS03.03 – Dam Storage Monitoring and Telemetry

 
4TAS05.01 – Installation of water level instrumentation 
at 5 sites to enhance the quantity and quality of data 
retrieval for water catchments in the Cradle Mountain 
Water District

 
Total
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Appendix 6 – �Inventory of Tasmanian Monitoring Sites

Appendix 6 – Inventory of Tasmanian Monitoring Sites
Each of the named organisations in the Water Regulations where requested to 
complete an inventory of their database containing any data fitting under five of  
the BoMs ten categories and sub categories of water information. The BoM’s main 
categories of information included in the inventory are as follows: 

Category 1  –  Surface water information;

Category 2  –  Groundwater resource information;

Category 3  –  Information on major and minor storages;

Category 4  –  Meteorological information; and

Category 9  –  Water quality information.

The inventory template in Microsoft Excel format comprised of three spreadsheets 
including:

1. 		 Site details;

2.		  Water Information; and

3.		  Meteorological information.

Due to the amount of information contained within the Water Information 
Spreadsheet, the Site Details spreadsheet has only been included for this version 
of the document.  Information that has not been included can be obtained from 
BoM or the Water Assessment Branch at DPIPWE.  In addition, site coordinate 
information has been removed from the columns within the inventory as it was 
viewed as sensitive information for some organisations.
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Appendix 7 – �M&E Project Objectives and Outcomes
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