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PART 1 POLICY FRAMEWORK FOR MONITORING 
 

1.1 National Water Initiative 
 

The Commonwealth Government and the State of Tasmania have both signed a National 
Partnership Agreement on Water for the Future (COAG 2009) which promotes and facilitates 
the implementation of the National Water Initiative (NWI) (COAG 2004).  

The Commonwealth has agreed to provide up to $140 million of funding from the Water for 
the Future initiative to assist Tasmania in undertaking sustainable irrigation infrastructure 
projects that will substantially contribute to irrigation water use efficiency. 

These projects will fall within the Implementation Plan for Supporting More Efficient Irrigation 
in Tasmania (DPIW 2006a).  The Program will assist Tasmania to use its water resources 
within the State‘s irrigation sector in a sustainable and efficient manner, and will result in an 
acceleration of Tasmania‘s current implementation of defined National Water Initiative 
intentions and commitments within clearly specified reform actions and milestones. 

The Tasmanian Government announced the establishment of an $80 million Water 
Infrastructure Fund (WIF) in the 2008-2009 Budget.  In order to access funds from the WIF, 
irrigation development projects must satisfy a set of project funding criteria (DoTaF 2008).  
These criteria include a consideration of requirements for assessment and approval under 
the EPBC Act. 

Tasmanian Irrigation Pty. Ltd. (TI) is a State-owned Company (part of which was formally 
known as the Tasmanian Irrigation Development Board Pty Ltd (TIDB)) and was created in 
part to develop a suite of irrigation projects of regional significance.  Irrigation schemes are 
being progressed by the TI through an iterative planning process that includes demonstration 
of stakeholder support, best practice environmental management, sound business planning, 
and social and economic considerations.  Two of these projects (Arthurs Pipeline and the 
Lower South Esk Irrigation Scheme) are geographically located in the MWS Strategic 
Assessment area.  The irrigation projects will be implemented within the Tasmanian 
Government‘s broader land use planning and environmental policy and legislation 
framework, which is largely encapsulated under the Tasmanian Resource Management and 
Planning System (RPDC 2003). 

1.2 Environment Protection and Biodiversity Conservation Act 

The Australian and Tasmanian Governments agreed on 5 February 2010 to carry out a 
Strategic Assessment under the Environment Protection and Biodiversity Conservation Act 
1999 to fulfil requirements under the Act. 

On 11 April 2011 the Water Access Program for the Midlands Water Scheme (the Program) 
was endorsed by the Commonwealth Environment Minister.  Implementation of the Program 
is now underway. 

The EPBC Act is the Australian Government's key piece of environmental legislation. It 
protects MNES which include: 

 

 World heritage sites. 

 National heritage places.  

 Wetlands of international importance. 

 Nationally threatened species and ecological communities. 

 Migratory species. 
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 Commonwealth marine areas. 

 Nuclear actions. 

 The Great Barrier Reef Marine Park. 

The provisions relating to strategic assessments are found under Part 10 of the EPBC Act.  
They provide a mechanism for examining potential environmental impacts from proposed 
large-scale development at the landscape scale, on values with which the EPBC Act is 
concerned. 

The EPBC Act defines when and how potential impacts of an action on MNES must be 
assessed.  Any proposal or ‗action‘ that is likely to have a significant impact on MNES 
requires the approval of the Commonwealth Environment Minister under the Act. 

The Australian Government‘s Department of Sustainability, Environment, Water, Population 
and Communities (SEWPaC) provides advice to the Commonwealth Environment Minister 
throughout strategic assessments.  SEWPaC also administers the Act. 

The strategic assessment process involved: the scoping of the assessment requirements 
(Commonwealth and State), an economic, social and environmental assessment of the 
proposal, public consultation on how the potential impacts from the proposal would be 
managed, subsequent revision of the proposal and finally publication of the final approach. 

1.3 The Water Access Program 

The Water Access Program (the Program) describes the policies, regulatory framework and 
processes in Tasmania that will govern how irrigation water is to be made available under 
two proposed irrigation schemes in the Midlands region of Tasmania so as to meet 
commitments and undertakings for the protection and management of the matters of national 
environmental significance (MNES) (DPIPWE, 2011a).  Specifically it covers construction of 
the schemes, the sourcing of water and the planning processes required at the farm level to 
receive water. 

It also describes how the approach of TI to delivery of irrigation water fits into the framework 
and how it ensures the proposed irrigation development will be sustainable. 

The Program has three components: 

 Planning and assessment processes for infrastructure development to service 
the MWS (construction). 

 Water availability/certainty of access: water management planning, licensing & 
allocation (operation). 

 Systems and processes developed to meet legal requirements and enable 
sustainable on-farm use of irrigation water provided by the MWS (the Water 
Access System). 

 

Each of these components has assessment and monitoring requirements.  The landscape 
monitoring protocol (LMP) takes advantage of all components of the Program that provide 
relevant information on MNES. Building from the base up, farm level assessments required 
under the Water Access System, and relevant information gathered during them will be 
uploaded into State databases as a requirement of the Program.  This will allow up to 400 
different assessments to be compiled across the MWS area contributing to the provision of 
information on cumulative impacts from the Program‘s implementation.  Key data from 
monitoring required under the farm water access plans (referred to as FWAPs in the 
Program and Farm WAPs by Tasmanian Irrigation and thereafter in this document) and Farm 
WAP audits will also be fed into centralised data systems to ensure over time important 
efficacy information is reported against and that this results in management actions where 
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required.  Similarly, all legislative approvals required under the Program may require some 
form of monitoring during construction and implementation stages (for example: water course 
authorities, dams associated with scheme infrastructure and supply line construction and 
environmental management plans).  Monitoring required under any approvals relevant to the 
Program will form a part of the overall monitoring approach for the MWS and be compiled 
into the reporting required under this protocol.  In addition to all of the monitoring which falls 
out of the Program planning and approvals requirements, this protocol describes specific 
issues and processes that will also be monitored to provide key information for the Program‘s 
adaptive management approach.   

The schematic diagram below illustrates the hierarchical approach for the collection of 
monitoring information at different spatial scales.  Collectively local (farm water access 
plans), regional (Irrigation districts) and landscape (overall Midlands Water Scheme area with 
potential control sites existing outside of this) monitoring will form the basis for assessing the 
footprint of the Midlands Water Scheme on terrestrial and aquatic ecosystem habitat, 
biophysical attributes and the biota that occupy these habitats. 

Monitoring emphasis within the landscape monitoring protocol is placed on collecting 
information on biophysical variables (flow, water quality, soil salinity, groundwater, vegetation 
extent) that are the primary drivers of habitat condition and therefore have the greatest 
influence on biotic components (flora and fauna species) within the landscape.  This 
approach provides for the early detection of environmental change to provide appropriate 
management responses or mitigation options.  Collection of biophysical information at this 
broad scale provides a suite of diagnostics on condition.  

Information on biotic elements within the landscape in this program (focal species of national 
environmental significance) is largely gained through existing state monitoring programs 
although elements of species monitoring will be augmented quantitatively (galaxiid and flora 
monitoring) and new programs will be implemented (monitoring surveys for terrestrial orchid 
species, Swamp wallaby grass, Clover glycine and the Midlands buttercup). 

Monitoring at the district scale will be determined via operational agreements (e.g. those 
arising from establishment of Irrigation Districts) and will be supplemented by monitoring at 
the landscape scale.  It is expected that the primary parameters monitored at this scale will 
relate to water quantity and quality. 

Monitoring at the local scale will be determined by pre-qualified consultants in the 
development of Farm WAPs.  Like information collected at the district scale this information 
is expected to augment landscape scale monitoring. 
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Figure 1: Schematic Diagram showing hierarchical elements of monitoring to be 
undertaken within the Midlands Water Scheme 
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Figure 2 – Program Area for the Midlands Water Scheme Strategic Assessment 
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1.4 Purpose of this Landscape Monitoring Protocol 

Landscape monitoring requirements form one part of the endorsed Program‘s adaptive 
management approach, which is described in Part 5 of the Program report (DPIPWE, 
2011a).  

Landscape monitoring has three key roles in the context of the Program: 

 To evaluate the effectiveness of management actions undertaken as part of 
the Program to avoid or mitigate impacts on MNES. 

 To provide timely and appropriate information relating to whether or not 
thresholds for natural values are being approached, and hence whether 
adaptive management/feedback mechanisms are required to be implemented.  
Cause and effect of particular impacts would be determined after threshold 
exceedance and lower thresholds will be adopted to ensure irreversible 
damage does not occur by the time an action occurs.  

 To provide early feedback on unforseen impacts from the proposed activities. 

The protocol will involve the collection and use of new and existing relevant data which will 
be used to evaluate the effectiveness of management actions in meeting Program objectives 
of: 

 Zero clearance and conversion of Lowland Native Grassland of Tasmania as 
a result of the supply and use of water provided through the schemes without 
the specific authorisation of the Commonwealth Environment Minister.  

 No significant impacts on listed threatened species, wetlands of international 
importance (Ramsar), migratory species, world heritage properties and 
national heritage places as a result of the construction or operation of the 
irrigation schemes outlined in the Program. 

Various data generated as a result of Program activities are required to be provided to State 
data repositories.  Reporting requirements have also been placed on irrigation districts as 
part of the Program.  Together these key requirements will allow data gaps across the 
strategic assessment region to be closed over time.  This approach will also ensure 
cumulative impacts are adequately taken account of at the landscape scale.  In addition, it is 
likely that a range of monitoring and survey activities will occur in the Midlands Irrigation 
Scheme area which are not directly related to the operation of the scheme.  The relevance of 
these activities to the monitoring objectives in the Program and this Protocol will be assessed 
on a case by case basis and the results may be incorporated into the monitoring report for 
the relevant monitoring period and used to augment understanding over time. 
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PART 2 POTENTIAL CONSEQUENCES WHICH COULD RESULT 
FROM THE WATER ACCESS PROGRAM 

2.1 Activities and their Likely Impacts 

Identification of key ecological effects that could result from the MWS (including both 
construction and operation phases) was undertaken by analysis of relevant literature (e.g. 
Hart et al, 2005; Kellett et al, 2005, listing statements, conservation advice and recovery 
plans) and seeking expert opinion.  The result is a hazard-effect table (Appendix A), which 
sets out all the major hazards that may cause adverse effects on the MNES identified as 
being present or likely to be present in the MWS.  This matrix includes hazards that may 
have both direct and indirect impacts on the value in the short, medium and long-term.  The 
Table also identifies the risk posed by the hazard (the potential consequence for ecological 
values) (DPIPWE, 2010). 
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PART 3 ENVIRONMENTAL GOALS OBJECTIVES & INDICATORS 

The Program has the following broad goals and targets: 

 Zero clearance and conversion of Lowland Native Grassland of Tasmania as 
a result of the supply and use of water provided through the schemes without 
the specific authorisation of the Commonwealth Environment Minister. 

 No significant impacts on listed threatened species, wetlands of international 
importance (Ramsar), migratory species, world heritage properties and 
national heritage places as a result of the construction of the irrigation 
schemes outlined in the Program. 

 No significant impacts on listed threatened species, wetlands of international 
importance (Ramsar), migratory species, world heritage properties and 
national heritage places as a result of the operation of the schemes outlined in 
the Program. 

 The water access planning process described in the Program will ensure 
negative impacts on identified values to be avoided or mitigated to result in 
impacts which are not significant. 

The Program also specifies broad monitoring objectives for each MNES which aim to 
demonstrate whether or not the goals are being met.  The objectives, subjects to be 
measured, criteria to be measured and a summary of methods to be used can be seen in 
Appendix B.  Appendix C identifies all species and communities that are to be monitored and 
what monitoring will be undertaken for them following a risk assessment process undertaken 
as part of the Impact Assessment (DPIPWE 2010).  The risk assessment identified a number 
of species and communities as being potentially at high risk should no mitigation measures 
be put in place by the Program (Table 5). 

Defining the influence of one land use activity in a complex land system is extremely difficult 
as highlighted by Hart et al 2005.  Monitoring objectives and subjects in this protocol are a 
reflection of a step-wise process to determine the most efficient and effective way to 
determine whether or not the Program is achieving its objectives. 

3.1 Listed Communities under the EPBC Act  

The following biodiversity indicators and targets will be monitored for listed threatened 
communities: 

 Demonstrate whether the extent of threatened communities changes as a 
result of the MWS such that a significant impact is occurring or likely to occur. 

 Demonstrate whether the reservation status and security of threatened 
communities is changing over time. 

 

3.2 Listed Threatened Species under the EPBC Act 

The following biodiversity indicators and targets will be monitored for listed threatened 
species: 

 Demonstrate whether the extent of threatened species habitat changes as a 
result of the MWS such that a significant impact is occurring or likely to occur. 
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 Demonstrate whether the population dynamics of selected focal species1 
change as a result of the MWS such that a significant impact is occurring or 
likely to occur. 

 Demonstrate whether associated species2 are having an impact on selected 
focal species such that a significant impact is occurring or likely to occur. 

 Demonstrate whether the reservation status and security of species is 
changing over time. 

 

3.3 Listed Migratory Species 

The following biodiversity indicators and targets will be monitored for listed migratory 
species: 

 Demonstrate whether the extent and condition of migratory species habitat 
changes as a result of the MWS such that a significant impact is occurring or 
likely to occur. 

 Demonstrate whether the reservation status and security of migratory species 
habitat is changing over time. 

 

3.4 Ramsar Wetlands of International Importance 

The following biodiversity indicators and targets will be monitored for Ramsar Wetlands of 
International Importance: 

 Demonstrate whether the extent of Ramsar wetlands increases within the 
MWS. 

 

3.5 National Heritage Sites 

The following indicators and targets will be monitored for National Heritage sites: 

 Demonstrate whether the values of National Heritage decrease within the 
MWS as a result of the MWS such that a significant impact is occurring or 
likely to occur. 

 

3.6 World Heritage Properties 

The following indicators and targets will be monitored for World Heritage Properties: 

 Demonstrate whether the values of World Heritage decrease within the MWS. 

 

 

 

 

                                                
1
 Focal species are specific species which are selected for investigation. 

2
 Associated species include, but are not limited to, prey species, predator species, competitor 

species, parasites/pathogens and exotic species. 
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PART 4 SUBJECT OF MONITORING & CRITERIA TO BE 
MEASURED 

Parameters that require measurement in order to monitor the biodiversity indicators are 
discussed below – these parameters are referred to as monitoring subjects.  Relevant 
recovery plans, policy statements, threat abatement plans or other management information 
used to determine monitoring requirements are summarised in DPIPWE (2011b).  Some 
monitoring subjects are common across MNES – their applicability to monitoring each MNES 
is discussed under the relevant sections below. 

Appendix C lists monitoring to be undertaken for each of the listed species or communities 
covered by the protocol. Appendix D lists monitoring by MNES.  Appendix F identifies new 
monitoring committed to under the landscape monitoring protocol and organisation 
responsibility. 

4.1 Listed Communities under the EPBC Act 

Table 1: Monitoring Objectives for Listed Communities 

MNES Threatened communities 

Objective A. Demonstrate whether the extent of threatened communities 
changes as a result of the MWS such that a significant 
impact is occurring or likely to occur. 

B. Demonstrate whether the reservation status and security of 
threatened communities is changing over time. 

 

Table 2: Criteria to assess biodiversity indicators for Listed Communities 

 

Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be Measured Source of Data Objective 
being Met 

Selected 
Focal 
Community 

Habitat quantity Total habitat area NVA (TASVEG 
baseline) 

A 

 Trend in habitat area NVA (TASVEG) 

(informed by Farm 
WAP) 

A 

Habitat quality Number of polygons by class size1 NVA (TASVEG) A 

 Trend in number of polygons by 
class 

NVA (TASVEG) A 

 Trend in condition of polygons NVA (TASVEG) 

(informed by Farm 
WAPs within a 

discrete condition 
layer) 

A 

                                                
1
 Number of Polygons by class size refers to the number of polygons in a ―bin‖ or individual frequency 

class of a polygon size (e.g. 0-5 hectares). See Appendix F for previous polygon analysis of 
vegetation extent. Appropriate statistical analyses and procedures to delineate large and small 
polygon size and provide an index of fragmentation will be finalised prior to delivery of the three year 
report. 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be Measured Source of Data Objective 
being Met 

LNGT Review data 

Security Reservation 
status1 

Area of community reserved by 
reserve classification 

NVA 

TRE1 

B 

 Trend in area of community reserved 
by reserve classification2 

NVA (via Farm 
WAP) 

TRE 

B 

Salinity in the 
landscape 

Current salinity status of 
groundwater bores 

DPIPWE 
Monitoring 

MWS monitoring 

A 

 Trend in salinity status of 
groundwater bores 

MWS monitoring 

Farm WAP 

A 

 Current depth to water table of bores MWS monitoring A 

 Trends in depth to water table of 
bores 

MWS monitoring 

Farm WAP 

A 

 Current status of soil salinity SCEAM  A 

 Trends in soil salinity Farm WAP A 

Water quality Current stream flow volumes and 
timing 

DPIPWE 

CEMP 

A 

 Trends in stream flow volumes and 
timing 

DPIPWE 

CEMP 

A 

 Current water quality DPIPWE 

CEMP 

A 

 Trends in water quality DPIPWE 
CEMP 

A 

 End of pipe assays CEMP A 

2 
  

                                                
1
 TRE – Tasmanian Reserve Estate layer – a subset of the Tasmanian cadastral layer. 

2
 Information collected by Farm Water Access Plans regarding community extent through new 

mapping will be able to further inform the real extent of LNGT, and hence provide more accurate 
figures on reservation levels. FWAPs will potentially include this type of information on farms where 
reservation exists and the assumption is that the community is LNGT. 
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Selected Focal Threatened Communities 

The threatened community Lowland Native Grasslands of Tasmania (LNGT) will be 
measured by the monitoring protocol.  Other non listed communities will be investigated to 
provide information on habitat trends (where those communities are habitat for MNES). 

Two ecological communities listed under the EPBC Act are known to occur in the MWS area: 
Lowland Native Grasslands of Tasmania, and Black Gum – South Esk Pine forest.  Of these 
two communities, the grassland community has been identified as potentially at high risk if no 
mitigation measures are put in place by the Program. Black Gum – South Esk Pine forest is 
considered to be at low risk.  A third listed community (Alpine Sphagnum Bogs and 
Associated Fens) occurs within relatively close proximity to the strategic assessment area.  
This community was considered in the risk assessment undertaken for MNES but as the 
community occurs outside, and at higher altitude than the MWS, the likelihood of the scheme 
having any indirect or direct impacts on the community is extremely low.  The consequence 
of any impacts is likely to be insignificant, and therefore this community was not considered 
further. 

The measure of extent of LNGT is based on the total area of the community currently 
recognised within the MWS area (see DPIPWE 2010).  Change in extent will be measured 
over time to demonstrate no clearance and conversion is occurring as a result of the MWS.  
The accuracy and precision of grassland mapping within the MWS is likely to improve over 
time as a result of Farm WAP mapping.  This will be taken into consideration during reporting 
against changes.  The baseline that will be used to measure change will be the data used for 
the Strategic Impact Assessment Report used to derive the SIAR Figure.  The database 
used for this was the Natural Values Atlas. 

Changes in the condition of LNGT over time will be measured using polygon size distribution 
as a surrogate.  Changes in the distribution of size classes for LNGT patches over time will 
provide an insight into the potential change in extent of the community as a result of reduced 
area of patches (a criterion for the community). 

Individual Farm WAPs will include specific monitoring for LNGT condition where relevant. 
This will be consistent with a species code to be agreed between the Commonwealth and the 
State.  Individual TASVEG polygons will be tagged with data from initial Farm WAP surveys 
and any ongoing monitoring.  This will assist in the analysis of polygon condition change over 
time.  

One caveat that will need to be considered in the assessment of condition is that TASVEG is 
designed to map vegetation communities across Tasmania rather than directly map 
condition.  A recent review of TASVEG attributes has been undertaken prior to the release of 
TASVEG version 3.0.  The outcomes of the review have recommended that condition and 
disturbance attributes be removed from TASVEG and that condition information is captured 
and recorded separately.  By maintaining separate condition layers it is possible to analyse 
the dynamics of condition change over time.  Property scale mapping arising from Farm 
WAPs under this option would be maintained by DPIPWE as a separate layer and compared 
with future condition layers and TASVEG community polygons to assess condition change 
over time.  This provides a broader set of tools for monitoring vegetation across the Midlands 
Water Scheme at a spatial and temporal scale that previously would not have been possible 
by using TASVEG condition attributes alone. 

 

Threatening Processes 

There are a range of processes which can result in a direct loss of focal threatened 
communities or which can result in a reduction in the extent of the habitat for those 
communities. 

Without appropriate management, the introduction of irrigation to the MWS has the potential 
to cause localised groundwater rise, potentially mobilising existing salt stores in the 
landscape and causing salinity and water logging impacts on productive land and areas of 
natural vegetation.  Other potential environmental impacts from irrigation areas identified 
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include: soil acidification, erosion, polluted runoff, draining of wetlands, changes to the flow 
regime of rivers and degradation in structure and function of terrestrial/floodplain vegetation.  

Unless appropriately managed, land degradation through salinisation has been identified as 
a threat to key habitats throughout the MWS strategic assessment area.  Without appropriate 
mitigation salinity may impact on MNES.  The Farm WAPs and associated property planning 
modules will be key mechanisms in managing and mitigating potential threats and impacts. 

Salinity in the landscape will be monitored to provide an early indication of trends in 
groundwater quality (how saline the water is).  The monitoring method will allow ground 
water depth (the depth below the "collar" of the bore or ground surface expressed as a 
negative measurement) and water level elevations (elevation in relation to AHD (Australian 
Height Datum) expressed as a positive number) to be determined (which can be correlated 
to salinity changes in some situations).  Interpretation of this monitoring information will 
provide information on whether or not LNGT habitat is at threat. 

Coverage of groundwater bores will be designed which will prioritise areas upon the basis of: 
where water is to be applied and areas where sensitivity to recharge is likely to be high and 
areas where MNES values are concentrated.  This network will be put in place prior to 
commissioning of both irrigation schemes within the assessment area. 

Soil salinity will also be measured across farms using Farm WAPs.  Trends in soil salinity will 
be determined by comparing results over time with a baseline established through the Soil 
Condition Evaluation and Monitoring (SCEAM) project. 

Changes in flow regimes, increases in nutrient levels, water temperature changes, increases 
in turbidity and conductivity are all potential threats from the development of an irrigation 
scheme. Infrastructure such as dams, diversion of water, use of channels for conveyance, 
and the timing of releases can all pose threats to instream values (both biotic and abiotic).  
Changes in stream dynamics and hydrological qualities can have both direct and indirect 
impacts on adjacent values and habitats. 

The quality and quantity of water in streams and rivers across the MWS will be measured to 
ensure environmental flows and water quality indicators are maintained within accepted 
bounds (refer to the State‘s current Baseline Water Quality Monitoring Program (BWQMP)).  
This will provide a picture over time of any changes in hydrology.  Measurements to provide 
a picture of water quality will include: water level, stream flow, conductivity (continuous and 
spot sample), temperature (continuous and spot sample), turbidity (continuous and spot 
sample), pH (spot sample) and dissolved oxygen (spot sample).  Gauging stations will 
measure stream flow and timing of flows. 

Instream and end of pipe assays required through various approvals under the Program will 
be undertaken to ensure the operation of scheme infrastructure is not having an 
unacceptable impact on MNES. 

Land clearance is a key threatening process of relevance to LNGT. Land clearing controls 
apply throughout Tasmania, on both public and private land, for forest vegetation and 
threatened non-forest vegetation listed under Tasmanian statute. Land clearance is 
controlled through the State‘s forest practices system. There are exemptions from the 
requirements of the forest practices system where approvals have been gained under certain 
legislation within the state‘s RMPS (FPA, 2010). Furthermore, no clearance or conversion of 
LNGT is permitted under the Program. 

The measurement of trends in the extent of LNGT will be done via an evaluation of how the 
total area of the community currently recognised within the MWS area varies over time.  The 
evaluation will include a comparison of patch size dynamics within the MWS over time to 
provide information relating to fragmentation as well as extent. 
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Security 

The estimated total extent of LNGT is 21,600 Ha. Nine thousand and eighty Ha (or 42%) 
occurs within the MWS.  Of the 9080 Ha within the assessment area, 805 Ha occurs within 
reserves.  Of these grasslands in reserves, 785 Ha (98%) occur on private land, with the 
majority in perpetual reserves (see DPIPWE 2009 for reserve classifications).  Those areas 
in reserves of variable term on private land are protected for periods ranging from 5 to 20 
years (DPIPWE 2010). 

Given its status as a critically endangered community, an analysis of reservation status of 
LNGT within the MWS over time will be undertaken which will identify trends and trigger 
management responses where required. In conjunction with patch size analysis this will 
provide important high level information as to the viability of the reserve estate for the 
community. 

 

4.2 Listed Threatened Species under the EPBC Act 

 

Table 3: Monitoring Objectives for Listed Species 

MNES Threatened species 

Objectivei A. Demonstrate whether the extent of threatened species 
habitat changes as a result of the MWS such that a 
significant impact is occurring or likely to occur. 

B. Demonstrate whether the population dynamics of selected 
focal species1 change as a result of the MWS such that a 
significant impact is occurring or likely to occur. 

C. Demonstrate whether associated species2 are having an 
impact on selected focal species such that a significant 
impact is occurring or likely to occur. 

D. Demonstrate whether the reservation status and security of 
species is changing over time. 

 

 

Table 4: Criteria to assess biodiversity indicators for listed threatened species 

 

 

Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Source of Data Objective 
being Met 

Selected 
Focal 
Species 

Presence/absence Total population size NVA (via Farm WAP 
and DPIPWE fauna 
and flora monitoring 

programs that capture 
incidental information 
on species specific 

MNES) 

B 

 Trend in population size NVA B 

                                                
1
 Focal species are specific species which are selected for investigation. 

2
 Associated species include, but are not limited to, prey species, predator species, competitor 

species, parasites/pathogens and exotic species. 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Source of Data Objective 
being Met 

Population 
monitoring 

Number of subpopulations NVA B 

 Trend in number of 
subpopulations 

NVA (via Farm WAP) B 

 Trends in number of 
individuals in 
subpopulations 

NVA (via Farm WAP 
except for fish) 

B 

Demographic 
monitoring 

   

 Size/cohort structure Fish Recovery Plan 
surveys 

Farm WAP reports 

 B 

 Health Fish Recovery Plan 
surveys 

Farm WAP Reports 

B 

Security Reservation status Number of populations 
reserved by reserve 
classification 

NVA 

TRE 

D 

 Trend in number of 
populations reserved by 
reserve classification 

NVA (via Farm WAP) 

TRE 

D 

Associated 
Species (for 
selected 
focal 
species) 

Predator/competitor Presence/Absence of 
predator species 

Fish Recovery Plan 
surveys 

CEMP1 

C 

 Trend in 
Presence/Absence of 
predator species 

Fish Recovery Plan 
surveys 

CEMP 

C 

 Presence/Absence of 
physical barriers to pests 

Fish Recovery Plan 
surveys 

CEMP 

C 

 Trend in 
Presence/Absence of 
physical barriers to pests 

Fish Recovery Plan 
surveys 

CEMP 

C 

Pathogen/disease Presence/Absence of 
chytrid fungus 

CEMP C 

 Trend in 
Presence/Absence of 
chytrid fungus 

CEMP 

Farm WAP 

C 

                                                
1
 The acronym CEMP refers to monitoring undertaken as part of the Construction and Environmental 

Management Plan 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Source of Data Objective 
being Met 

Habitat Habitat quantity Total habitat area NVA  

(TASVEG baseline) 

A 

 Trend in habitat area NVA  

(TASVEG) 

(informed by Farm 
WAP) 

A 

Habitat quality Number of polygons by 
class size (LNGT only) 

NVA (TASVEG ) A 

 Trend in number of 
polygons by class (LNGT 
only) 

NVA 

 (TASVEG) 

A 

 Trend in condition of 
polygons 

NVA (TASVEG ) 

(informed by Farm 
WAP) 

A 

Threatening 
Processes 

Pathogen/disease See Associated Species 
above 

 C 

Salinity in the 
landscape 

Current salinity status of 
groundwater bores 

DPIPWE monitoring 

MWS monitoring 

A 

 Trend in salinity status of 
groundwater bores 

MWS monitoring 

Farm WAP 

A 

 Current depth to water 
table of bores 

MWS monitoring A 

 Trends in depth to water 
table of bores 

MWS monitoring 

Farm WAP 

A 

 Current status of soil 
salinity 

SCEAM  A 

 Trends in soil salinity Farm WAP 

MWS monitoring 

A 

Water quality Current stream flow 
volumes and timing 

DPIPWE 

CEMP 

A 

 Trends in stream flow 
volumes and timing 

DPIPWE 

CEMP 

A 

 Current water quality DPIPWE 

CEMP 

A 

 Trends in water quality DPIPWE 
CEMP 

A 

 End of pipe assays CEMP A 
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Selected Focal Species 

The landscape monitoring protocol has identified priority focal species and criteria which can 
be monitored to provide an indication of whether or not there are changes in population 
dynamics of species as a result of the implementation of the Program (Appendix C).  

Priorities for monitoring were identified from an assessment of the perceived level of threat 
as determined by the Program.  That is, those MNES that were identified as being at higher 
risk from the implementation of the Program were looked at first in terms of whether they 
should be and could be monitored. 

The determination of what should be monitored was based around the method described in 
Price and Daust (2009).  It involved an assessment of whether or not monitoring for each 
MNES chosen would be likely to achieve its objectives.  The estimates of likelihood of 
achieving monitoring success were then prioritised using 1) probability of success and 2) 
relative importance.  Expert knowledge was used to determine the probability of particular 
monitoring indicators detecting changes as they relate to monitoring objectives.  Then, the 
uncertainty of this assessment was considered, with the source of uncertainty being 
attributed to either resolvable or unresolvable1 causes.  Importance was determined by 
factors such as the degree to which the monitoring objective is perceived to contribute to the 
broader goals or objectives of the Program, and the degree to which it influences other 
objectives.  This approach has allowed key landscape monitoring objectives to be identified 
that have a higher likelihood of delivering information which is useful to the adaptive 
management cycle. 

A total of 14 fauna species and 35 flora species that are listed or currently nominated for 
listing under the EPBC Act have been identified as potentially occurring within the strategic 
assessment area (DPIPWE 2010).  Of these 49 species, 8 fauna species and 10 flora 
species have been identified as being potentially at high risk from the Program (DPIPWE 
2010) (see Appendix C). 

Changes in the distribution of all species throughout the MWS area over time will be 
monitored via presence absence data.  A combination of population size, recruitment, 
population health, pest species and physical barriers to pest incursions will be monitored for 
fish species.  Monitoring for a number of flora species will be undertaken for those 
populations that currently exist on properties that have purchased water through the scheme 
(see Table 5 for intersect occurrence).  Once Farm WAPs have been finalised, the location of 
water application is known and subsequent risk has been assessed to MNES flora, further 
recommendations around flora species monitoring may be made through the first report on 
the landscape monitoring protocol required in 2017 (see Part 8). 

Review of intersections between MNES and water uptake will be undertaken on an annual 
basis by DPIPWE to determine changes in intersections.  This will account for future listings 
and changes in water sales/trading and inform the adaptive management of the Landscape 
Monitoring Program. 

 

Security 

In prioritising species risk it was identified that MNES occurring within the MWS have 
variable levels of reservation (for a full account see DPIPWE 2010). 

There are 7 high risk threatened flora species (Table 5) which are known to, or have the 
potential to occur within the MWS that preferentially occupy grassland habitats.  Within the 
MWS region these species occur in the LNGT as well as in other grassland vegetation types 
that do not make up part of the EPBC listed community.  

                                                
1
 Resolvable uncertainty is due to a lack of information around the issue where as irresolvable 

uncertainty could result from a range of things including stochasticity – irresolvable uncertainty does 
not decrease as further research or information is gathered (Price and Daust, 2009). 



Water Access Program (MWS) Landscape Monitoring Protocol 

 

20 | 2012 

 

All 7 species are orchids which are endemic to Tasmania (only found in Tasmania).  All have 
very small population sizes within the MWS and the majority are poorly reserved. Most occur 
predominantly on unreserved private land (DPIPWE 2010). 

Species associations also exist with grasslands that are not currently mapped as the EPBC-
listed LNGT community.  However, field verification may reveal that these species are within 
the listed community, or in degraded grasslands that have the potential to be LNGT with a 
change in management or a disturbance.  For example the black-tipped spider orchid is 
found in Acacia dealbata/Bursaria spinosa woodlands that will revert to LNGT in the event of 
fire.  Furthermore some of the present locations of orchid species such as the graveside 
leek-orchid are at sites that fail the current EPBC listing threshold because the site is less 
than 1 hectare. TASVEG communities (with their associated TASVEG code) with a strong 
association with LNGT include: 

 Lowland grassland complex (GCL). 

 Lowland grassy sedgeland (GSL). 

 Bursaria-Acacia woodland and scrub (NBA). 

 Rockplate grassland (GRP). 

 Areas of lowland Poa labilardierei and Themeda triandra grassland that do not 
meet the threshold of size and condition to qualify as LNGT. 

There is 1 high risk fauna species known to occur within the MWS that preferentially 
occupies grassland habitats – the Ptunarra brown butterfly.  Within the MWS region this 
species occurs in the EPBC listed community Lowland Native Grasslands of Tasmania as 
well as in other grassland vegetation types that do not make up part of the EPBC listed 
community. The MWS area contains important populations of the species. Within the 
Midlands there are 5 records for the species which represent 2 key populations of the 
species. Of these 5 records, 1 occurs on unreserved public land, and 4 occur on unreserved 
private land making the species poorly reserved within the region.  

There are 3 high risk threatened flora species (Table 5) which are known to, or have the 
potential to, occur within the MWS, that do not only occupy grassland habitats, or do not 
preferentially occupy them.  Within the MWS region these species occur in habitat types 
often surrounded by grasslands (wetlands, grassy woodlands) as well as in aquatic areas. 
One of the 3 species is well reserved, 2 are unreserved. Records for 2 species are 
predominantly on private land. 

There are 7 high risk threatened fauna species (Table 5) which are known to, or have the 
potential to occur within the MWS, that are not reliant upon grassland habitats.  Of these 7 
species, 4 occur within aquatic environments, 3 occur in a range of habitat types, and are 
likely to use grasslands (thus these 3 have been identified as being associated with 
grassland in DPIPWE 2010). The level of presence on private versus public land varies 
across the species, as do their levels of reservation within the MWS area.  

An analysis of reservation status of each MNES within the MWS over time will be undertaken 
to identify trends and trigger management responses where required. Trends in habitat 
extent and condition will be monitored for all species with a particular focus on grasslands, as 
many of the species identified as potentially at high risk from the implementation of the 
Program are highly correlated with grassland communities1. 
  

                                                
1
 The full suite of mapped grassland communities within the MWS will be used to determine trends in 

habitat for species associated with grasslands (i.e. not just LNGT) as species are not endemic to 
LNGT.  Therefore monitoring of LNGT and other non-listed grassland communities collectively provide 
a surrogate for species MNES (both flora and fauna). 



Water Access Program (MWS) Landscape Monitoring Protocol 

 

21 | 2012 

 

Table 5: Ratings for Potential Risk to EPBC Listed Threatened and Migratory Species within 
the MWS. (Monitoring baselines for high risk species that have not been selected as focal 
species are described in Section 5.1). 

 

Associated Species 

Presence/absence of pest species identified through Recovery Plans for listed fish species 
will be monitored (as discussed above), as will trends in these pest species over time.  The 
presence of physical barriers to pest incursions will be monitored for fish species, as will their 
integrity over time. 

The fungal pathogen chytriodiomycosis (chytrid) is highly virulent and affects amphibians 
worldwide.  At the very least it causes sporadic deaths in some populations and 100% 
mortality in other populations.  It has been recorded in Tasmania, as well as South Australia, 
the south-west of Western Australia and on the eastern seaboard.  The green and gold frog 
has been identified from within the MWS (from a property that straddles both of the irrigation 
schemes under the Program) in 2008 (North Barker, 2008). 

                                                
2  A taxonomic revision in 2003 concluded that the Tasmanian population thought to be P. correctum  
was in fact taxonomically distinct; it was subsequently described and named as P. Incorrectum. 

Matters of National Environmental Significance Risk Rating  

Listed Communities   

Lowland native grasslands (Themeda and Poa) HIGH  

Fauna   

Green and gold frog  (Litoria raniformis) HIGH  

Swan galaxiid (Galaxias fontanus) HIGH  

Arthurs galaxias (Paragalaxia mesotes) HIGH  

Saddled galaxias (Galaxias tanycephalus) HIGH  

Wedge-tailed eagle (Aquila audax fleayi) HIGH  

Spotted-tailed quoll (Dasyurus maculatus maculates) HIGH  

Tasmanian devil (Sarcophilus harrisii) HIGH  

Eastern barred bandicoot (Perameles gunnii) MODERATE  

Flora  Intersects properties 
with water purchased 

Midland greenhood (Pterostylis commutata)  HIGH None 

Black-tipped spider-orchid (Caladenia anthracina) HIGH Yes – surveys required 

Grassland greenhood (Pterostylis ziegeleri) HIGH None 

Fleshy greenhood (Pterostylis wapstrarum) HIGH Yes – surveys required 

Golfers leek-orchid (Prasophyllum incorrectum
1
) HIGH None 

Grave side leek-orchid (Prasophyllum taphanyx) HIGH None 

Tunbridge leek-orchid (Prasophyllum tunbridgense) HIGH None 

Floating swampgrass (Amphibromus fluitans) HIGH Yes – surveys required 

Clover glycine (Glycine latrobeana) HIGH Yes – surveys required 

Tunbridge buttercup (Ranunculus prasinus) HIGH Yes – surveys required 
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Presence/absence monitoring of chytrid fungus will occur within the MWS to determine its 
status over time.  The suitability of the receiving environment for green and gold frogs has 
been assessed and the species has been found at least one site. An assessment of the 
extent of occurrence of chytrid in the receiving environment will be undertaken by the Water 
Entity as part of the Arthurs Pipeline CEMP.  If there is suitable habitat and no disease 
currently present then the risk of the disease being present in the supply region will be 
assessed.  If there is a high risk of disease being transferred from source areas to receiving 
areas, then mitigation measures will be put in place in accordance with the Threat Abatement 
Plan for the Infection of Amphibians with Chytrid Fungus resulting in Chytridiomycosis (DEH, 
2006).  

Threatening Processes 

There are a range of processes which can result in a direct loss of listed threatened species 
or which can result in a reduction in the quality of the habitat for those communities – which 
in turn may diminish their extent over time (see Section 4.1 above). 

Threats to habitat for MNES (salinity in the landscape, water quality and quantity,) will be 
monitored as per descriptions in Section 4.1.  Species specific monitoring at the Farm WAP - 
scale will be undertaken consistent with a species code to be agreed between the 
Commonwealth and the State.  

Habitat 

The measurement of trends in the extent of grassland habitat will be done to provide an 
indication of how well the Program is managing for grassland associated flora and fauna 
species (see Table 6).  This will extend beyond LNGT to encompass an evaluation of how 
the total area of all grassland communities currently recognised within the MWS area varies 
over time.  The evaluation will include a comparison of patch size dynamics within the MWS 
over time to provide information relating to fragmentation as well as extent. Trends in habitat 
extent will also be investigated for other species. 

Table 6: Orchid species associations with grassland communities and other vegetation types 
in the Midlands  

Vegetation               Orchid species
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Lowland grassland complex (GCL) X X X X X

Lowland grassy sedgeland (GSL)

Bursaria-Acacia woodland and scrub(NBA) X X X X X

Rockplate grassland (GRP) X X X

Areas of lowland Poa 

labilardierei and Themeda 

triandra grassland that do not meet the 

threshold of size and condition to qualify as 

LTNG X X

Midlands Woodland complex (DMW) X X X X X X

Eucalyptus viminalis  grassy woodland and 

forest X

Eucalyptus pauciflora  grassland and 

woodland on dolerite X X X X X
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4.3 Listed Migratory Species 

 

Table 7: Monitoring Objectives for Listed Migratory Species 

MNES Migratory Bird Species 

Objectivei A. Demonstrate whether the extent and condition of migratory 
species habitat changes as a result of the MWS such that a 
significant impact is occurring or likely to occur. 

B. Demonstrate whether the reservation status and security of 
migratory species habitat is changing over time. 

 

Table 8: Criteria to assess biodiversity indicators for listed migratory species 

 

Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be Measured Source of 
Data 

Objective 
being Met 

Security Reservation 
status 

Number of populations reserved by 
reserve classification 

NVA B 

 Trend in number of populations 
reserved by reserve classification 

NVA (via 
Farm WAP) 

B 

Threatening 
Processes 

Salinity in the 
landscape 

Current salinity status of groundwater 
bores 

DPIPWE 
Monitoring 

MWS 
monitoring 

A 

 Trend in salinity status of 
groundwater bores 

MWS 
monitoring 

FWAP 

A 

 Current depth to water table of bores MWS 
monitoring 

A 

 Trends in depth to water table of 
bores 

MWS 
monitoring 

Farm WAP 

A 

 Current status of soil salinity MWS 
monitoring 

SCEAM  

A 

 Trends in soil salinity Farm WAP 

SCEAM 

A 

Water quality Current stream flow volumes and 
timing 

DPIPWE 

CEMP 

A 

 Trends in stream flow volumes and 
timing 

DPIPWE 

CEMP 

A 

 Current water quality DPIPWE 

CEMP 

A 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be Measured Source of 
Data 

Objective 
being Met 

 Trends in water quality DPIPWE 
CEMP 

A 

 End of pipe assays CEMP A 

Habitat quantity Total habitat area NVA 
(TASVEG 
baseline) 

A 

 Trend in habitat area NVA 
(TASVEG) 

(informed 
by Farm 
WAP) 

A 

 

Threatening Processes 

Eleven listed migratory species have been identified as occurring throughout the MWS area 
or as having the potential to be impacted by the MWS.  These species use wetland habitats 
as well as forested areas and therefore the consideration of hazards associated with the 
Program incorporated an assessment of the threats posed by a range of potential stressors 
including of relevance to these species: hydrological changes, waterway connectivity and 
habitat loss.  None of these birds have been identified as being at a high risk from the 
implementation of the MWS (DPIPWE 2010). 

Threats to habitat for MNES (salinity in the landscape, water quality and quantity,) will be 
monitored as per descriptions in Section 4.1.  Species specific monitoring at the Farm WAP - 
scale will be undertaken consistent with a species code to be agreed between the 
Commonwealth and the State. 

Clearance of habitat will be monitored by the measurement of trends in the extent of listed 
migratory species habitat.  This will be done via an evaluation of how the total area of the 
community types currently recognised as habitat within the MWS area varies over time. 

 

Security 

Securement and trends in securement of key habitat types for listed migratory will be 
monitored to indicate changes over time. 

 

4.4 Ramsar Wetlands of International Importance 

 

Table 9: Monitoring Objectives for Ramsar Wetlands of International Importance 

 

MNES Wetlands 

Objective A. Demonstrate whether the extent of Ramsar wetlands 
increases within the MWS 
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Table 10: Criteria to assess biodiversity indicators for Ramsar Wetlands of International 
Importance 

 

 

Wetlands 

There are no Ramsar Wetlands of International Importance identified within the study area. 

The Ramsar listed wetland Interlaken (located in the north-western section of Lake Crescent) 
lies outside the MWS strategic assessment area and associated buffer.  As the MWS will not 
result in the loss of water from this site, or the construction of infrastructure or other related 
activities that could impact on the site, there are no predicted direct impacts as a result of the 
MWS.  Indirect impacts are likely to be insignificant (discussed at the June 2011 workshop 
between DPIPWE, SEWPaC and Tasmanian Irrigation).  It is possible that increased 
irrigation may result in an increase in the number of water bird species, including migratory 
species. 

Should the number of Ramsar sites increase over time then adaptive management actions 
may be required – hence the importance of monitoring this criterion over time. 

 

4.5 National Heritage Sites 

 

Table 11: Monitoring Objectives for National Heritage Sites 

 

MNES National Heritage 

Objective A. Demonstrate whether the values of National Heritage 
decrease within the MWS 

 

Table 12: Criteria to assess indicators for National Heritage Sites 

 

 

National Heritage 

There is one historic heritage site listed as a National Heritage Site identified within the study 
area (Woolmers Estate) and one historic heritage site listed as National Heritage Site 
immediately adjacent to the boundary of the strategic assessment area: Brickendon Estate. 
The values at these sites are described in DPIPWE 2010. 

Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be Measured Source of Data Objective 
being Met 

Wetlands Ramsar status Trend in number of Ramsar sites 
over time 

EPBC Search Tool A 

Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Source of Data Objective 
being Met 

National 
Heritage 

National 
Heritage 
extent within 
MWS 

Trend in number of National 
Heritage sites over time 

EPBC Search 
Tool 

A 
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No impacts on these sites are anticipated from the implementation of the MWS.  However, 
should the values at the sites decrease such that they no longer qualify for listing under the 
EPBC an investigation as to whether or not the Program contributed to the change in 
condition would be required. Should the number of National Heritage sites increase over time 
then adaptive management actions may be required. 

 

4.6 World Heritage Properties 

 

MNES World Heritage Properties 

Objectivei B. Demonstrate whether the values  of World Heritage decrease 
within the MWS 

 

Subject of Monitoring Criteria being Monitored Objective 
being Met 

Mechanism 

World Heritage Properties World Heritage extent within 
MWS 

A EPBC Search Tool 

 

Subsequent to the signing of the Agreement to which the strategic assessment relates, two 
sites listed as National Heritage Places (Brickendon Estate and Woolmers Estate) were 
added to the World Heritage list, and have therefore become World Heritage properties 
under the EPBCA.  The strategic assessment has included a consideration of the potential 
impacts arising from the actions associated with the Program on World Heritage properties. 

As discussed above, no impacts on these sites are anticipated from the implementation of 
the MWS.  However, should the values at the sites decrease such that they no longer qualify 
for world heritage status an investigation as to whether or not the Program contributed to the 
change in condition would be required.  Should the number of World Heritage sites increase 
over time then adaptive management actions may be required. 
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PART 5 MONITORING METHODS 

The landscape monitoring described here will allow the evaluation of the effectiveness of the 
Program and associated management applied throughout its life.  In addition, the monitoring 
protocol is designed to provide timely feedback on proximity to threshold values and early 
feedback on unforseen issues.  Threshold values and management measures within an 
adaptive management framework will be provided in the first three year report due in 2017 
(see Part 8). 

The impact assessment report (DPIPWE 2010) outlines monitoring requirements at each of 
the stages of the Program (i.e. Process Implementation Stage, Construction and Works 
Stage and the Ongoing Operation Stage).  Also outlined are the key policies and pieces of 
legislation which each stage of the Program is required to be consistent with. 

This protocol relies on the centralisation of data collected during each stage to inform the 
landscape monitoring.  It also relies on baseline information being augmented in the start up 
phase of operation by the Farm WAP process – that is, on ground survey to provide 
quantification of MNES at the farm scale. 

5.1 Presence/Absence 

Presence/absence information will be measured for all listed species using the Tasmanian 
Government‘s Natural Values Atlas (NVA) species observation layer1.  Total numbers of 
observations within the MWS will be used in the measurement.  The monitoring baseline to 
be used for listed species including those listed in Table 5 is the point coverage for species 
observations which formed the basis of the strategic impact assessment for the Program.  At 
year 3 and then every 5 years after that, changes in point observation data for each species 
identified in the impact assessment undertaken as part of the strategic assessment (DPIPWE 
2010) will be monitored.  Changes in total numbers and area of extent of species will be 
identified. 

To ensure currency of information, and to allow cumulative impacts to be considered, NVA 
updates using information gained from Farm WAPs will be required to be provided within 4 
weeks from the sign-off of Farm WAP data by the consultant.  Where approvals to destroy 
listed species are given at State level, the outcome of these approvals will be reflected within 
the NVA against each species within 4 weeks of approved action being completed.  
Improvements in data accuracy will be an outcome of these requirements – accordingly this 
will be considered in presenting presence/absence data and describing it. 

5.2 Galaxias monitoring 

The number of sub-populations, and trends in sub-population numbers of Saddled Galaxias 
(Galaxias tanycephalus); Arthurs paragalaxias (Paragalaxias mesotes) and Swan galaxias 
(Galaxias fontanus) will be reported on using monitoring results from Tasmanian Galaxiidae 
Recovery Plan, in conjunction with NVA records. 

Trends in the numbers of individuals in known sub-populations of Swan galaxias (at the time 
of publication of the Recovery Plan 2006-2010) as well as other vulnerable populations will 
be monitored periodically via electro fishing to determine status of population (as part of the 
recovery plan).  Electrofishing will be done by Inland Fisheries staff.  It will consist of daytime 
sampling of optimal habitat at each known location for the species.  The sampling protocol 
and effort will varies according to local stream conditions at the time of sampling. Fish will be 
anesthetised using an anesthetic solution (e.g.Aqui-s). Species, number of individuals and 
total length will be measured. 

Species specific monitoring at the Farm WAP - scale will be undertaken consistent with a 
species code to be agreed between the Commonwealth and the State. Methods applied at 

                                                
1
 Wedge-tailed eagle records on NVA represent nest sites. 
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this scale will be site specific but will be reported against in the landscape scale reporting 
required (see Part 8).  

5.3 Galaxias Population Demographics 

Population health for Saddled Galaxias (Galaxias tanycephalus); Arthurs paragalaxias 
(Paragalaxias mesotes) and Swan galaxias (Galaxias fontanus) will be determined by 
observational studies during sampling undertaken as part of the recovery plan.  

The recruitment of fish and the health of the Saddled galaxias and Arthurs paragalaxias 
populations in Arthurs Lake will be monitored via the tracking of cohorts in monitored 
populations.  Habitat variables at each site will be characterised and physic-chemical data 
and lake level data will be sourced from Hydro Tasmania.  The species captured (by fyke net 
trapping), number of individuals, and total length will be measured. 

As above, site specific monitoring at the Farm WAP scale will be undertaken consistent with 
the species code to be agreed between the Commonwealth and the State. 

5.4 Flora surveys 

Surveys will be undertaken for those flora species listed in Table 5 which intersect with 
properties that have purchased water through the scheme.  DPIPWE will undertake these 
surveys.  Populations that show intersects will be monitored annually for population, habitat 
and threats to determine changes in habitat quality and identify long term trends.  Intersect 
analysis has identified 2 orchid species and 3 non-orchid flora species that fulfill this 
monitoring criterion. 

Surveys for orchid species (Black-tipped spider-orchid (Caladenia anthracina) and the Fleshy 
greenhood (Pterostylis wapstrarum)) will be consistent with those monitoring methods 
described in the Threatened Tasmanian Orchid Recovery Plan 2006-2010 (Threatened 
Species Section 2006a).  Where baseline surveys have not been undertaken for populations 
which occur on properties that have subscribed to the scheme, they will be undertaken to be 
consistent with the Recovery Plan‘s methodology.  The surveys will primarily assess habitat 
although Appendix 8 (Record Sheet) and Appendix 11 (Notes on monitoring orchid 
populations) of the Orchid Recovery Plan provide guidance on what survey methods can be 
adopted for the relevant orchid populations in the MWS. 

Many orchid populations are particularly susceptible to environmental fluctuations or 
stochasticity.  While the objective of orchid monitoring within this program is to identify long 
term trends in populations and changes in habitat quality at the property scale, any 
interpretation of survey results will need to be cognisant of the difficulties in making 
inferences regarding patterns in orchid populations particularly regarding causality and trend.  
Historically surveys have often failed to detect highly localised sub-populations of species 
where identification windows are narrow and many species may not emerge in drought 
years.  In addition, due to the patchy and ephemeral occurrence of orchid populations and 
consequent limitations in monitoring, the knowledge of the distribution of threatened orchid 
populations at any point in time is generally incomplete. 

Surveys for Amphibromus fluitans (Floating swampgrass), Glycine latrobeana (Clover 
glycine) and Ranunculus prasinus (Tunbridge buttercup) will focus on habitat quality and 
threats and where relevant be consistent with monitoring undertaken for orchid species.  
Monitoring methods will also be guided by Recovery Plan recommendations where available 
(Threatened Species Section 2006b).  Surveys will be undertaken at control sites which will 
be selected by specialists with knowledge of key species populations.  As additional ground 
surveys are undertaken through the Farm WAP process additional populations of threatened 
flora may be located or may intersect with potential irrigated areas.  These will be monitored 
as determined by pre-qualified consultants consistent with the property planning biodiversity 
module and the species code to be agreed between the Commonwealth and the State. 



Water Access Program (MWS) Landscape Monitoring Protocol 

 

29 | 2012 

 

5.5 Other Fauna 

Galaxias monitoring has been detailed in Sections 5.2 and 5.3 and pathogen monitoring 
within Green and Gold Frog (Litoria raniformis) populations will occur as stated in Section 
5.8.  DPIPWE currently undertakes a number of monitoring programs that provide relevant 
information on faunal MNES in Table 5 and these are detailed below.  These programs while 
operational (and any subsequent programs) in conjunction with any fauna monitoring 
undertaken as part of Farm WAPs will provide presence absence information that will be 
uploaded into the Natural Values Atlas to inform trends regarding the prevalence of these 
faunal species across the Midlands Water Scheme at the landscape scale. 
 

Spotlighting surveys  

Spotlighting surveys have been used to monitor the abundance and density of Tasmanian 
mammals since 1975.  The surveys were originally set up to monitor wallabies and brushtail 
possums subject to harvesting, however all non-domestic mammal species are recorded.  
Over the last sixteen years the method has gone through a process of modification with the 
most significant changes occurring in 1985 following a major review.  Nocturnal bird species 
and cats and rabbits are also recorded.  

Spotlight survey transects are 10km in length and surveyed at a steady 20km/h using a roof-
mounted spotlight.  Currently 190 transects are surveyed across Tasmania annually during 
November - January.  

The spotlight surveys pick up MNES species of interest such as the spotted tailed quoll and 
eastern barred bandicoots however only small numbers of these species are encountered on 
transects so caution must be used in interpretation of any apparent trends.  However addition 
of locational records to the NVA will contribute to overall population trend assessment of 
these species within the Midlands Water Scheme. 
 
Fox Eradication Program 

The Fox Eradication Program has been running a pilot project for annual monitoring of the 
status and distribution of at risk species including Bettong, Potoroo, Eastern quoll, Spotted-
tailed quoll and the Tasmanian devil.  These species are not well picked up by the spotlight 
surveys described above.  The monitoring project hopes to include detailed capture-mark-
recapture studies at 5-6 sites throughout woodland areas including Meadowbank (near 
Conara), Tom Gibson Reserve (near Cleveland), Southern Kempton-Bagdad, Mt Morriston 
and Interlaken.  It also proposes to include approximately 300 camera trapping sites across 
covenanted or reserved dry woodlands.  The camera trapping monitoring will use Site 
Occupancy Modelling procedures to determine presence and relative abundance.  

Wedge-tailed Eagle Nest Monitoring 

The Forest Practices Authority (FPA) has undertaken a monitoring project (with assistance 
from the DPIPWE Threatened Species Section) over a number of years investigating the 
breeding success of a large number of nests throughout the State.  The monitoring project 
aims to determine the adequacy of nest reserves and associated conservation management 
actions for the species within the forest practices system.  This project could potentially 
detect responses to landscape level change.  Information resulting from the spotlighting 
surveys and fox control project may also provide some information on Wedge tailed eagle 
prey resources in the area of the MWS.  Similarly, the Wedge tailed eagle nest studies could 
assist the MWS landscape monitoring program, particularly if nests in the MWS footprint 
were included in the annual monitoring project, to assess the ongoing capacity of the MWS 
area to support nesting populations of Wedge tailed eagle.  

The monitoring programs described above have different objectives than focal species 
monitoring described for landscape monitoring and have not been developed specifically for 
monitoring landscape scale changes within the Midlands Water Scheme.  However species 
information collected under these programs has the potential to provide important additional 
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information to assess threats such as loss of connectivity of habitat and fragmentation by 
overall presence absence data in the scheme area. 

5.6 Reservation 

Reservation status of all listed species and communities will be measured at year 3 and 
every 5 years after that.  The status will be measured by undertaking a GIS analysis using 
the NVA species observation layer (total numbers of observations within the MWS area) and 
the TASVEG layer for communities, and the Tasmanian Reserve Estate spatial layer. 

The species baseline will be as for presence/absence information discussed above.  The 
community baseline will be the TASVEG layer used in DPIPWE 2010.  NVA data for species 
will be updated as described in Section 5.1 – these updates will also include information on 
communities identified during Farm WAP investigations.  The Tasmanian Reserve Estate 
(TRE) Spatial layer is updated on an annual basis. 

Results will be presented in the context of changes to species/community distributional 
information and changes to the reserve estate during the reporting period.  A description of 
the changes in accuracy and precision for these values over time will be included in the 
monitoring report. 

De-listing and listing of National Heritage Places over time and World Heritage Area extent 
within the MWS will be checked and reported on using the EPBC Protected Matters Search 
Tool and the underlying species specific information within the species profile and threats 
database (SPRAT). 

5.7 Predator monitoring 

Pest fish species presence/absence, numbers and trends in numbers will be monitored at 
known populations for Saddled Galaxias (Galaxias tanycephalus); Arthurs paragalaxias 
(Paragalaxias mesotes) and Swan galaxias (Galaxias fontanus) during population and 
demographic monitoring (discussed above). 

The integrity of the purpose built pest fish barrier for Galaxias fontanus in Floods Creek will 
be monitored on an annual basis by the Water Entity and reported on by the Water Entity in 
accordance with CEMP requirements.  Sampling will be conducted using standard capture 
techniques (e.g. electrofishing) during the migratory period for trout (Salmo trutta).  The 
integrity of other man-made and natural pest fish barriers will be assessed at the time of 
monitoring populations of these threatened species based on the presence of pest fish 
species in fish samples.  Presence of predator fish where none are expected or notable 
changes in predator fish abundance (e.g. a threefold increase) where predators are expected 
will trigger physical monitoring of these barriers. 

5.8 Pathogen monitoring 

The current status of chytrid in the MWS area will be determined via a sampling strategy 
which includes assessment of disease status of tadpole species from source waters in the 
Program area.  A detailed sampling strategy design considering likelihood of sourcing target 
species will be developed in consultation with DPIPWE prior to being undertaken.  This 
design will outline number and exact locations of sampling sites, and total number of 
individuals to be sampled. The sampling methods will be based on Skerret et.al (2008), but 
will be scaled to the MWS. A sample size of 60 tadpoles and or frogs of a susceptible 
species at each site will be used to assess chytrid presence/absence with an assumed 
minimum prevalence of 5% within the population.  Each individual will have a swab taken 
and these swabs will be analysed using a quantitative real-time Taqman PCR test. 

The sampling of source waters will include but will not be limited to Arthurs Lake and the 
South Esk River and will be undertaken by the Water Entity as part of commitments under 
the Arthurs Pipeline CEMP. 
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If chytrid is not found in Arthurs Lake, then the receiving waters in Floods Creek (above 
Floods Creek dam) will be tested.  If chytrid is found, it will be assumed that all receiving 
waters below that point in the catchment are already infected and no further testing will 
occur.  If chytrid is found to be present in the source waters of Arthurs Lake but it is not found 
in the source waters above Floods Creek Dam, then at least the following locations will be 
tested for the pathogen: 
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 Macquarie River 

 Blackman River 

 Floods Creek 

 Kittys Rivulet 

 Isis River 

 Jordan River 

 Lake Dulverton 

 Blanchards Creek 

If chytrid is present in Arthurs Lake but not in the receiving waters, then the extent of Green 
and Gold frog throughout the Program area will require further understanding to determine 
management options.  This will be gained by stratified survey of potential habitat for the 
species at the appropriate time of year using methods developed in consultation with 
DPIPWE. 

If the surveys undertaken determine there is no chytrid in the source water for the scheme, 
but it is present in the receiving water, then the Water Entity under the CEMP investigations 
will determine an appropriate mitigation approach against the spread of chytrid into areas not 
currently affected and the consequential susceptibility of green and gold frogs.  

If chytrid is found to be present in Arthurs Lake but not above Floods Creek Dam or the 
receiving water then further assessment of the risk to the recently identified population of 
Green and Gold Frog in Blanchards Creek will occur.  As a minimum this assessment will 
include a full population survey and the development of appropriate mitigation strategies to 
ensure no detrimental impact occurs on this population as a result of the Midlands Water 
Scheme. 

Each Farm WAP within the MWS will need to consider any populations discovered and 
manage for them in accordance with the species code to be agreed between the State and 
the Commonwealth. 

Any monitoring recommended from the CEMP investigations or future monitoring within Farm 
WAPs will collectively inform landscape monitoring and reporting. 

5.9 Habitat quantity 

To provide the total extent of habitat for species and trends in extent over time within the 
MWS, vegetation communities will be monitored using TASVEG – a statewide coverage of 
153 distinct vegetation communities at a 1:25000 scale.  TASVEG includes forest and non-
forest vegetation, which builds on the Regional Forest Agreement (RFA) forest mapping, and 
plantation mapping by Forestry Tasmania and Private Forests Tasmania.  Principally aerial 
photo interpretation is translated into a digital coverage.  To this, other external mapping is 
added (e.g. RFA, World Heritage Area mapping etc), and some field verification is 
undertaken (DPIW 2004). 

Each listed species occupies a known subset of the TASVEG vegetation communities (Table 
6) – the area of these communities within the MWS will be calculated using GIS analysis to 
provide a total area of habitat for each species within the MWS.  At year 3 and every 5 years 
after that an analysis will be performed to provide information about change in extent of 
habitat by species. 

The baseline for this analysis will be the TASVEG 2005 layer.  This date stamped dataset 
was an outcome of the Monitoring Vegetation Extent (MVE) project, which provides a snap-
shot of native vegetation extent.  MVEP is planned to be conducted at 5-yearly intervals with 
native vegetation extent products derived from MVE being based on analysis of Landsat 
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satellite imagery (30m pixel resolution).  These products are at a coarser scale (1:100,000) 
than the TASVEG baseline map (1:25,000).  The inaugural MVE2005 project went on to 
develop a dataset called TASVEG 2005 (1:25000), by intersecting change in extent data with 
current TASVEG mapping.  The resulting 1:25000 TASVEG mapping is the best data source 
for determining native vegetation extent for 2005.  The MVEP project is planned to be run on 
a 5 yearly basis resulting in TASVEG layers which represent the best ‗as at‘ vegetation 
extent layers for the State (DPIPWE, 2010).  The distinction between MVEP (a methodology 
to allow reporting on vegetation change) and TASVEG (the vegetation map for Tasmania) is 
described further below. 
 

TASVEG is the currently maintained Tasmanian Vegetation spatial layer, produced by the 
Tasmanian Vegetation Monitoring and Mapping Program (TVMMP).  The TVMMP use 153 
distinct vegetation communities to produce TASVEG at a scale of 1:25,000.  Non-forest 
community types include grasslands, heathlands, scrub, wetlands and saltmarshes as well 
as riparian and coastal vegetation, woodlands and forest remnants. 
 
The TASVEG mapping builds on and incorporates the Regional Forest Agreement (RFA) 
mapping of forest vegetation communities as well as the World Heritage Area (WHA) 
mapping that was carried out at 1:25,000 scale.  Recent mapping of plantations by Forestry 
Tasmania and Private Forests Tasmania has been incorporated into TASVEG. 
 
The principal techniques used are aerial photographic interpretation, transformation of that 
data into digital form and incorporation of external data resources, such as the RFA, WHA 
and plantation mapping, followed by field verification.  The photographic interpretation has 
been digitised and joined using custom software (PhotoFactory) and attributed with 
Genamap, a GIS system with a custom-made interface.  This data is currently stored in an 
ArcSDE database. 
 
The Monitoring Vegetation Extent Project (MVEP) is a targeted project to improve 
Tasmania‘s ability to report on vegetation indicators.  The project was conducted by the 
Tasmanian Vegetation Monitoring and Mapping Program to detect changes in native 
vegetation extent between 2000 and 2005.  The project developed a method using satellite 
imagery to detect vegetation change over a five year period and was implemented statewide.  
The project is one of a number of inputs to the TASVEG layer and for this protocol provides 
the baseline against which to assess vegetation change.  MVEP therefore is a methodology 
to produce ―change‖ results for forest and non-forest data.  The result from the first iteration 
of applying the MVEP methodology is a statewide digital change layer where change in 
forest and non-forest vegetation extent has occurred between 2000 and 2005.  While 
limitations were encountered during the project the MVEP has demonstrated that satellite 
remote sensing technologies can provide an improved currency of information across all 
tenure types for both forest and non-forest vegetation (DPIW 2008).  

Over time the vegetation mapping layer specific to farms receiving water from the MWS will 
improve as it is a requirement of the Program that all vegetation mapping from Farm WAPs 
must be fed into the state‘s NVA (which interfaces with TASVEG).  Changes in extent 
therefore will occur as a result of the Farm WAP process itself.  In reporting against changes 
in extent increases and decreases in areas of communities will be contextualised, with 
artefacts of the mapping process being clearly explained where relevant.  

To provide baseline information about habitat quantity for LNGT the base mapping provided 
by the State to SEWPaC to inform the listing process for LNGT will be used – this LNGT 
layer was used as the baseline for the strategic assessment.  Where new mapping becomes 
available it will need to be incorporated into TASVEG (as the vegetation mapping layer for 
Tasmania) by the custodian of the data in order to allow future analysis to take account of it. 
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5.10 Habitat quality 

Habitat quality and any change in quality for grassland associated flora and fauna species 
will be monitored by virtue of monitoring LNGT.  In accordance with a species code to be 
agreed between the Commonwealth and the State, LNGT will be monitored at the farm scale 
to identify condition and change in condition over time of patches of grassland required to be 
assessed under a Farm WAP.  Farm WAP monitoring is the main and most accurate 
mechanism under the Water Access Program for capturing quality and condition data on 
LNGT and complements the methodology presented here.  The methods used to measure 
condition will be consistent with the ecological community‘s description and condition 
thresholds to determine LNGT under the relevant EPBC policy statement (DEWHA 2010). All 
data on condition will be included as polygon attributes – mapping data must be provided to 
the NVA as a condition of the Program. 

Across the MWS area, trends in LNGT condition will be assessed by monitoring changes in 
polygon size classes (See Appendix F) for the community at year 3 and every 5 years after 
that.  As the baseline for LNGT is improved via the Farm WAP process the accuracy and 
precision of mapping will improve.  Any changes in the distribution of LNGT polygons across 
size classes will be described in the context of baseline mapping deficiencies (in terms of 
accuracy and precision).  

5.11 Salinity in the Landscape 

Salinity will be monitored in both groundwater and soils across the MWS area.  

DPIPWE currently monitors a network of 110 groundwater bores across the state with 47 
current and historical DPIPWE monitoring bores within the Midlands Water Scheme area 
(Figure 3).  Groundwater monitoring for the MWS will include a network of groundwater 
bores/piezometers throughout the MWS.  These will detect changes in salinity and depth to 
ground water over time.  This protocol will utilise existing bores to provide baseline data, with 
any new locations required as a result of the following prioritisation exercise described below. 

The locations of existing and new bores to be used for MWS salinity monitoring will be 
stratified using: 

 Sensitivity to land use change modelling. 

 Locations of MNES. 

 The actual locations of water entity irrigation.  

The need to assess long term risk of rising groundwater will also need to be considered in 
choosing new bore locations.  The majority of existing bores are shallow (<4 m) and are 
nearly all located in discharge areas, or areas where the groundwater height is influenced by 
evaporation from the soil surface.  Consequently in these areas groundwater height conveys 
little understanding of long term risk.  These bores are however useful for salinity 
concentration and indentifying areas at immediate risk of salinity from groundwater rise.  The 
bores installed by Hocking (2009) were largely established to determine if ―deep‖ (i.e. below 
15 meters) pressures existed resulting from land use change and thus irreversible change in 
groundwater hydrology.  

In most locations these bores are not suitable for long term risk / trend monitoring given they 
were installed in deep aquifers with little connectivity to surface aquifers in which salinity 
issues manifest.  Experts have suggested (based on visual observation, EM31/EM38 
surveys via electromagnetic induction / resistivity approaches and limited bore data) that 
most of the salinity in the Midlands is associated with relatively shallow surface aquifers i.e. 
2-15 meters (with unknown connectivity to deeper aquifers), such that monitoring of the 
bores installed by Hocking (2009) may miss changes in surface aquifer response to 
irrigation.  On this basis any further development of the current groundwater network and 
establishment of new bores for Midlands Water Scheme landscape monitoring will require 
installation of new bores into upper and potentially secondary (deeper) aquifers at most sites.  
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In the event that Hocking (2009) installed nested bores, and these proved to be adequate, 
additional bore installation will in all probability not be required.  This will be assessed as part 
of the prioritisation process described above for the selection of new bores. 

Sensitivity to land use change will be informed by modelling of groundwater level response to 
proposed irrigation (Hocking et al 2009).  Areas which are identified as being potentially at 
higher risk from irrigation water being added will be higher priority for monitoring.  The advice 
generated through Hocking et al 2009 is based on a detailed investigation of salinity 
processes using transects focused on salinity causing processes at four locations in the 
Tasmanian NAP region (which includes the MWS footprint).  These transects have had 
groundwater drilling, electromagnetic surveying, soil analysis, topographic surveying and 
mapping undertaken.  The information collected has been used for 1) the development of a 
simple two dimensional groundwater scenario model, known as ‗Flowtube‘ (Dawes, et al., 
2000) and 2) supporting the conceptualisation of a fully distributed groundwater model.  From 
this scenario modelling, catchment based models were developed utilising the best available 
mapping data and the Victorian Catchment Analysis Tool (CAT) (DPI, 2009).  The catchment 
modelling has attempted to simulate both saturated and unsaturated catchment dynamics.  
Following calibration, land use change scenarios and associated landscape change 
sensitivity analysis have been undertaken. 

Those areas which have a higher sensitivity indicated in modelling and have MNES that have 
been identified as being at high risk from the Program will be the highest priority sites for 
monitoring. 

Once the areas where 85% of the water is to be applied are known, prioritisation of the bore 
network will occur based on: 

1. Higher sensitivity to recharge. 

2. MNES. 

3. Concentration of sites within close proximity to one another.  

Where there are a large number of sites with similar values, sensitivities and hydrogeology, 
representative locations will be chosen to form part of the monitoring protocol.  Where there 
are already existing suitable bores these will be used preferentially over construction of new 
ones. 

New bores will be constructed in accordance with minimum construction requirements for 
waterbores in Australia (Land and Water Biodiversity Committee, 2003).  Each site will 
include electronic data loggers and telemetry devices. 

Depth to ground water will be measured at each site on a monthly basis in accordance with 
Bastick et al 2007.  Measurements will be recorded in metres below surface.  

The following relevant contextual information will be collected at each site:  

 Climate and current land use. 

 Geology. 

 Lithology. 

 Vegetation cover.  

Data will be analysed using appropriate best fit techniques to identify trends (Bastick et al, 
2007).  Conductivity, temperature and pH will be measured manually at each site using a 
waterproof meter on a monthly basis.  Analysis will provide an early indication of whether 
groundwater changes are occurring.  These changes will likely precede any on-the ground 
indication of impacts on MNES.  Thus the monitoring of groundwater is an effective early 
indicator which will trigger a management response, prior to any significant impacts on 
MNES occurring. 
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Soil salinity in the MWS has been investigated through a number of studies undertaken by 
DPIPWE or external agencies over many years.  Whilst there has been no comprehensive 
audit for the presence of dryland salinity across the whole region, there is good knowledge of 
the land systems prone to saline discharge.  Detailed studies have been undertaken in 
localised areas (such as soil sampling through the Wealth from Water program) and through 
the Soil Condition Evaluation and Monitoring (SCEAM) project.  Some land resource 
mapping work in the Tunbridge area also provides insights into this issue in that area. 

The processes driving expression of soil salinity are not fully understood in Tasmania, but 
there are reasonable indicators available for property based risk assessment and these 
indicators are incorporated into the Farm Water Access Planning process.  Soil salinity 
monitoring at the farm scale (which is the scale at which saline discharge could be best 
measured) will be measured as identified in Farm WAP‘s with individual plans identifying 
thresholds for management actions.  

A data management system for data collected from Farm WAP planning and from 
Departmental soil monitoring and survey activities will be developed by DPIPWE. 

Both SCEAM and Farm WAP monitoring will collectively allow the early detection of changes 
in salinity over time across the landscape.  The development of the combined networks 
(monitoring undertaken under the Landscape Program and local Farm WAP monitoring) will 
allow the detection and understanding of salinity trends.  This will mean that appropriate 
management actions can be taken in time to prevent further expression of salinity which has 
the potential to affect MNES. 

5.12 Water Quality 

Surface water quality will be monitored throughout the MWS via stream gauging stations and 
end of pipe quality assays. 

Stream gauging stations will be used across the MWS to monitor stream flow, water level, 
electrical conductivity, temperature and turbidity on a continuous basis (Figure 4). ―Spot‖ 
samples of these parameters as well as pH and dissolved oxygen will be measured during 
any site visit and part of standard operating procedure.  Volume and timing of releases will 
be measured by stream gauging stations and by meters required at each connection point. 
All measurements will be made consistent with DPIPWE‘s stream flow measurement and 
water quality sampling protocols, standards and procedures (DPIW, 2006).  Site visit 
standards and hydrographic data collection methods which will be followed are outlined in 
Appendix E and will apply to DPIPWE sites.  Sites operated by Entura operate under ISO 
9001 accreditation and are audited annually to ensure compliance.  Sites that will be built by 
the Water Entity will be subject to operate under standards set as conditions of water 
licences or operational agreements.  Over time all organisations will be subject to national 
water information standards currently under developed by the Bureau of Meteorology which 
will be mandated under the Water Regulations 2008. 

There are 10 existing stream gauging stations which will be used across the MWS (Figure 4):  

 Jordan River at Mauriceton (DPIPWE, WQ triggers determined, installation of 
new continuous WQ instrumentation required). 

 Macquarie River at Trefusis (DPIPWE, WQ triggers determined, installation of 
new continuous WQ instrumentation required). 

 Macquarie River upstream of Elizabeth River Junction (DPIPWE, WQ triggers 
determined, installation of new continuous WQ instrumentation required). 

 Macquarie River downstream of Elizabeth River Junction (DPIPWE, WQ 
triggers determined, installation of new continuous WQ instrumentation 
required). 

 South Esk River at Perth (DPIPWE, WQ triggers determined, installation of 
new continuous WQ instrumentation required). 
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 South Esk River at Longford (Bureau of Meteorology) river level only. 

 South Esk at Llewellyn (operated by Entura of behalf of Hydro Tasmania). 

 Blackman River upstream of Blackman Dam (operated by Entura on behalf of 
Blackman River Trust). 

 Blackman River at Dam dual outlet (operated by Entura on behalf of Blackman 
River Trust). 

 Blackman River at Elbows Lagoon (upstream of the confluence with the 
Macquarie River) (operated by Entura on behalf of Blackman River Trust). 

 Lake River below Woods Lake (operated by Entura on behalf of Hydro 
Tasmania, river level and rainfall, including Woods Lake water quality. Also 
Lake River at Parknook site for streamflow, water quality). 

Six additional sites will be installed by the Water Entity and water quality triggers determined 
for them, as required by the Arthurs Pipeline CEMP (Figure 4): 

 Isis River upstream of the confluence with the Macquarie River. 

 Kitty‘s Rivulet downstream of the pipeline release (Pawtella). 

 Upper Jordan River. 

 Floods Creek dam outlet (upstream of the Blackman River confluence). 

 Floods Creek upstream of Floods Creek Dam. 

 Blackman River downstream of Cheam Dam. 
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Figure 3: Location of current and historical groundwater monitoring bores in the Midland 
Water Scheme irrigation area (LCB = Land Conservation Branch, DPIPWE; WMR = Water 
and Marine Resources Division, DPIPWE). 
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Figure 4: Location of current and proposed stream gauging stations in the Midland Water 
Scheme irrigation area. 



Water Access Program (MWS) Landscape Monitoring Protocol 

 

40 | 2012 

 

DPIPWE undertakes quarterly monitoring for physico-chemical parameters at 52 sites as part 
of its Baseline Water Quality Monitoring Program (BWQMP).  DPIPWE has developed site-
specific trigger values for each of the BWQMP sites using monthly monitoring data collected 
from November 2003 to December 2006.  A trigger value is broadly defined as a 
concentration that, if exceeded, alerts water managers to a potential change and thus 
triggers a management response.  

The approach used by DPIPWE to develop these site-specific trigger values has been based 
on the framework provided by the ANZECC 2000 guidelines (DPIW 2008).  There is however 
an important difference in the DPIPWE trigger-setting process, in that the data sets used to 
develop the site-specific trigger values reflect site condition during 2003-2006, and as such 
provide a benchmark for ‗current status‘.  The primary purpose of the DPIPWE site-specific 
triggers is to act as ‗current status‘ trigger values which can be compared with future 
monitoring data to assess for stable, improving or deteriorating water quality status at each 
site.  The current status trigger value provides a target for the protection of existing ambient 
water quality at BWQMP sites, recognising that existing water quality may already be 
influenced by varying degrees of impact.  This is distinct from the ANZECC trigger-setting 
process which recommends that reference condition (minimal or no impact) sites are used to 
derive trigger values. Under the ANZECC framework, data from reference condition sites are 
used to develop ‗low-risk‘ trigger values, where a low risk of adverse ecological effects can 
be inferred if trigger values are not exceeded (as discussed above).  

The DPIPWE site-specific trigger values are contained in DPIW (2008).  This document also 
details the process used by DPIPWE to develop its site-specific trigger values and provides 
important information regarding factors influencing their scope, interpretation and application. 

DPIPWE has developed site-specific trigger values using the methodology described above 
for these sites.  The site-specific trigger values are based on monthly monitoring data 
collected between 2003 and 2006, and enable an assessment of potential change at a site 
since that time.  The site-specific trigger values provide a target for the maintenance of 
existing ambient water quality, recognising that existing water quality at a site may already be 
influenced by varying degrees of impact.  These trigger values indicate an expected range 
during daytime, base-flow conditions and should not be applied to high flow periods.  Further 
information about the interpretation of the DPIPWE site-specific trigger values is available 
through the DPIPWE website (DPIW 2008). 

End of pipe quality assays will be undertaken on a monthly basis to measure temperature, 
conductivity and turbidity at 4 locations by the water entity as part of the Arthurs Pipeline 
CEMP: 

1) Floods Creek below the Dam; 

2) Upper Kitty‘s Rivulet at Pawtella; 

3) Isis River at Ellenthorpe; 

4) Jordan River at Bellevale Road. 

A trigger based approach to set appropriate water quality values (water quality objectives) for 
each of the delivery sites; using available data on Water Information Systems of Tasmania 
(WIST) (the Tasmanian Government public access information system for water information) 
and the DPIPWE AQUARIUS database from the vicinity of the site will be undertaken by the 
water entity as required by the Arthurs Pipeline CEMP. 

Following construction of Floods Creek Dam, a monthly sampling program upstream and 
downstream of each of the above delivery sites and in Floods Creek Dam for a specified 
period, will allow water quality triggers to be established at those sites for which there is no 
data, and to monitor the difference in water quality. 

Monthly water quality spot sampling will be undertaken for a minimum period of 24 months to 
assess the impact of water quality inputs into receiving waterways relative to the established 
water quality triggers.  This data will be provided to DPIPWE for upload onto the AQUARIUS 
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water data management system as part of any irrigation district operational agreements for 
the Midlands Water Scheme. 

Water quality monitoring will be an effective mechanism to monitor the potential surface 
water quality impacts of on MNES because changes in water quality parameters in 
exceedance of established water quality triggers will provide an early warning of degradation 
in surface water quality.  This will either result in a ―watching brief‖ depending on the 
parameter exceeded (e.g. exceedances of pH would not be expected as a result of increased 
irrigation from the Midlands Water Scheme) or a mechanism for further investigation 
depending on the water quality parameter of concern.  Management responses to individual 
trigger exceedances will be developed as part of the management response decision tree 
within the first landscape monitoring report due in 2017 

5.13 Links between landscape monitoring and potential impacts on MNES 

The Landscape Monitoring Program allows potential impacts on MNES to be detected 
through a variety of monitoring approaches (direct focal species monitoring, habitat and 
vegetation community monitoring via GIS analysis and monitoring of ecosystem threats).  
Direct focal species monitoring of galaxiid and orchid species will provide high frequency 
data to closely monitor population trends and demographics while monitoring of vegetation 
communities via DPIPWE GIS mapping programs augmented by Farm WAP monitoring will 
provide a mechanism to assess vegetation change at both landscape and local scale over 
time. 

Records of faunal MNES within the MWS area collected through incidental monitoring 
programs and Farm WAP monitoring will provide important diagnostic information to assess 
change in MNES fauna populations at the landscape scale.  Comparisons with baseline 
information provided in the Impact Assessment Report will allow population trends to be 
assessed and determination of changes in reservation status and habitat quantity for a given 
MNES species. 

Landscape monitoring of groundwater, soil salinity and water quality provides a sentinel 
monitoring network to allow comparison with baseline information to be developed prior to 
the schemes operation (for groundwater and soil salinity) or pre-determined triggers or 
triggers that will be established in the interim period between the finalisation of this report 
and anticipated scheme operation in June 2014 (for surface water quality).  Sentinel 
monitoring systems provide timely information to detect whether a significant impact on 
MNES will occur and allow enough time to enable adaptive management to occur prior to the 
manifestation of on ground impacts. 

Groundwater monitoring is required at the landscape level to identify trends in groundwater 
rise, including likely sources of water that may give rise to threats to listed grassland 
communities and species.  The further development of the groundwater network will provide 
evidence of groundwater movement and level at a scale that will provide early information on 
potential impacts on Matters of National Environmental Significance from irrigation.  Similarly 
water quality and soil salinity monitoring provides early warning of changes in surface water 
quality and soil salinity that can also impact on MNES in both terrestrial and aquatic 
ecosystems within the Midlands Water Scheme.  

Annual results from soil salinity, groundwater and surface water quality monitoring will be 
intersected with MNES locational point data and vegetation area data to provide interim 
assessments of threats between reporting cycles. 
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PART 6 THRESHOLDS FOR MANAGEMENT RESPONSES 

The landscape monitoring protocol aims to provide sufficient information to identify 
components of change and assist in identifying those that can be attributed to the 
construction and operation of the MWS.  An assessment of the likelihood of these impacts 
being a result of the Scheme will be made by DPIPWE in consultation with the water entity 
and SEWPaC, along with consideration of appropriate management responses.  Where 
warranted corrective action by the water entity will be mandated and managed through 
relevant State regulatory processes. 

Thresholds at which such a determination would be required are given below for each 
monitoring criteria. 

Table 13: Monitoring criteria and management thresholds 

Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Threshold which 
must be met or 
exceeded for 
Management 
Response to occur 

Selected Focal 
Community 

Habitat quantity Total habitat area N/A 

 Trend in habitat area Zero change in extent 

Habitat quality Number of polygons by 
class size 

N/A 

 Trend in number of 
polygons by class 

No real 1reduction in 
larger sized polygons2 

No change in polygons 
by class  

 Trend in condition of 
polygons 

No real increase in 
proportion of small 

sized polygons2 

Selected Focal 
Species 

Presence/absence Total population size N/A 

 Trend in population size No real reduction in 
area of extent, 

fragmentation, key 
populations, number of 
sites such that EPBC 

guidelines for 

                                                
1
 A real change is one which has actually occurred. This is as opposed to a change which is inferred 

from preliminary analysis of digital data but is found to be an artefact of data inaccuracies or improved 
mapping, and hence is not real. An example of this may be where a loss of an LNGT polygon is 
indicated from preliminary data analysis, but upon further investigation it is discovered that ground-
truthing by a pre-qualified consultant has provided updated mapping from the baseline indicating the 
polygon was not LNGT in the first place. 
2
 Larger sized polygons (See Table 4 in Appendix F) are relevant to monitor as there is only a small 

number of large sized polygons remaining (Lowland Grassland Review Expert Group 2008) and these 
are considered important for the maintenance of grassland communities.  Increases in smaller sized 
polygons with concomitant loss of larger sized polygons indicates fragmentation of communities and 
the associated loss of biodiversity, vegetation condition and habitat quality (Lowland Grassland 
Review Expert Group 2008).  Increases in smaller sized polygons therefore infer a loss of overall 
condition for the community assessed by GIS analysis and expert opinion. Appropriate statistical 
analyses and procedures to delineate large and small polygon size and provide an index of 
fragmentation will be finalised prior to delivery of the first three year report. 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Threshold which 
must be met or 
exceeded for 
Management 
Response to occur 

significant impact 
triggered 

No real  long-term 
decrease in the size of 
the population (or an 

important population in 
the case of EPBC 

vulnerable species)  

Population monitoring Number of 
subpopulations 

N/A 

 Trend in number of 
subpopulations 

No real loss of key 
sub-populations 

(meaning no 
fragmentation of 

existing populations) 

No real reduction of 
sub-population 

numbers 

 Trends in number of 
individuals in 
subpopulations 

No increase in 
subpopulations  

Demographic 
monitoring 

  

 Size/cohort structure No real reduction in 
age structure diversity 

from current 

 Health No real presence of 
disease in 

subpopulations 

Security Reservation status Area of community 
reserved by reserve 
classification 

N/A 

 Trend in area of 
community reserved by 
reserve classification 

No real reduction in 
area reserved 

No real reduction in 
level of securement 

(reserve classification) 
and length of 

protection 

 Number of populations 
reserved by reserve 
classification 

N/A 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Threshold which 
must be met or 
exceeded for 
Management 
Response to occur 

 Trend in number of 
populations reserved by 
reserve classification 

No real reduction in 
number reserved 

No real reduction in 
level of securement 

(reserve classification) 
and length of 

protection 

Associated 
Species (for 
selected focal 
species) 

Predator/competitor Presence/Absence of 
predator species 

No real introduction of 
new pest species 

 Trend in 
Presence/Absence of 
predator species 

No real increase in 
estimated population of 

pest species 

 Presence/Absence of 
physical barriers to pests 

No absent barriers 

 Trend in 
Presence/Absence of 
physical barriers to pests 

No real loss of integrity 
of physical barriers to 

pests 

No real increase in 
frequency of loss of 
integrity of barriers 

Pathogen/disease Presence/Absence of 
chytrid fungus 

Chytrid not present in 
receiving water but 
present in source 

water1  

 Trend in 
Presence/Absence of 
chytrid fungus 

No change to chytrid 
status in receiving and 

source waters 

Habitat Habitat quantity Total habitat area N/A 

 Trend in habitat area No real reduction of 
grassland habitats 

No real loss of habitat 
critical to the survival 
of a listed species2  

No real reduction of 
baseline extent of 

other habitats 

Habitat quality Number of polygons by 
class size (LNGT only) 

For grassland, no real  
reduction in larger 

sized polygons 

                                                
1
 Pending outcome of TI chytrid survey specified in Arthurs Pipeline CEMP. 

2
 See (DEWHA 2009) EPBC Act Policy Statement Significant Impact Guidelines 1.1. 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Threshold which 
must be met or 
exceeded for 
Management 
Response to occur 

 Trend in number of 
polygons by class (LNGT 
only) 

For grassland, no real  
change in polygons by 

class  

 Trend in condition of 
polygons 

For grassland, no real 
increase in proportion 

of small sized polygons 

Threatening 
Processes 

Pathogen/disease See Associated Species 
above 

See Above 

Salinity in the 
landscape 

Current salinity status of 
groundwater bores 

Depends on depth to 
groundwater (N/A) 

 Trend in salinity status of 
groundwater bores 

Trend increase in 
depth to groundwater 
dependant on current 
depth to groundwater 

status. 

 Current depth to water 
table of bores 

Saline groundwater 
within 200cm should 

be considered a 
possible threat and 

action taken to lower 
groundwater levels  

 Trends in depth to water 
table of bores 

Trend increase in 
depth to water table of 
bores dependent on 
seasonal trends or 
long term trends 

 Current status of soil 
salinity 

Appropriate thresholds 
to be determined – 

SEWPaC to be 
advised 

 Trends in soil salinity Appropriate thresholds 
to be determined – 

SEWPaC to be 
advised   

Water quality Current stream flow 
volumes and timing1 

No  breach of  State‘s 
e-flow requirements 

 Trends in stream flow 
volumes and timing1 

No  breach of  State‘s 
e-flow requirements   

 Current water quality No exceedance of 

                                                
1
 Stream flow volumes and timing will be measured annually against cease to take provisions and high 

flow thresholds identified in the South Esk and Macquarie Water Management Plans upon adoption. 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Aspect of Criteria to be 
Measured 

Threshold which 
must be met or 
exceeded for 
Management 
Response to occur 

relevant site specific 
triggers1 

 Trends in water quality No exceedance of 
relevant site specific 

triggers 

 End of pipe assays No exceedance of 
relevant site specific 

triggers 

 

 
  

                                                
1
 Site specific triggers for the Jordan, Macquarie and South Esk catchments have been determined 

(DPIW 2009a, b and c) and are consistent with ANZECC guidelines. Site specific triggers for Floods 
Creek upstream of the confluence with the Blackman River, Ferndale Creek downstream of the 
pipeline release, Isis River upstream of the confluence with the Macquarie River, Blanchards Creek 
upstream of the confluence with Macquarie River, Kitty‘s Rivulet downstream of the pipeline release 
(Pawtella) and Upper Jordan River downstream of Lake Tiberias will be determined as part of the 
monitoring protocol. 
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6.1 Management response 

Exceedances of thresholds identified in Table 13 will require a further level of scientific 
scrutiny and investigation prior to management decisions and response with the adaptive 
management decision tree discussed in Sections 8.2 and 9.2.  Exceedances of triggers or 
thresholds are linked directly or indirectly (via surrogacy or early warning) to potentially 
important ecosystem change.  The implications of trigger exceedance need to consider the 
level of ecological risk and magnitude of management response in the context of the results.  
Prior to any management response, the results need to be assessed against a number of 
criteria to ascertain the validity of the result.  These include assessments of: 

 

 Differences where artefacts of data quality exist pre and post Farm WAP process 

(data validation). 

 Is the change real? (Further investigation of on ground monitoring reported via 

Farm WAPs and other monitoring efforts).  This may involve comparison of 

landscape scale trends with localised Farm WAP scale monitoring or investigation 

via multiple lines of evidence of other biotic or abiotic data.  This may lead to 

further detailed investigation or more frequent monitoring at a smaller spatial 

scale; 

 Are the changes attributable to the Scheme? – Establishing causality can be 

complex in an already altered landscape particularly where thresholds or trigger 

exceedance may be confounded or due to a suite of threatening processes.  

Again this may involve further investigation to establish causality or augmentation 

of current monitoring to provide greater interpretation of ecological change or 

impact on MNES. 

If causality of threshold exceedance can be attributed to operation of the Midlands Water 
Scheme or otherwise then management intervention or the appropriate management 
response must be identified using the ―decision tree approach‖ within a defined adaptive 
management framework that will be provided in the first three year report.   

The requirement for adaptive management is usually when the environmental effects of a 
proposed activity (in this case irrigation development) cannot be fully predicted.  Through 
Landscape monitoring and monitoring undertaken through Farm WAPs, environmental 
response to irrigation can be monitored and compared against control datasets (either 
baseline data or pre-determined triggers or thresholds).  Impacts are managed via feedback 
loops in which significant departure from the baseline condition or threshold triggers 
management intervention or mitigation in the activity to avoid environmental change.  In this 
context a number of mitigation options or management actions will be developed within the 
adaptive management decision tree using a risk assessment approach and scaled to the 
level of change or degree of impact.  This may range from a ―watching brief‖ until the next 
analysis of data if the risk is low to further detailed investigation to establish causality.  In the 
event that causality is attributable to the Scheme‘s operation then management 
recommendations on any requirements to update/amend scheme management to the Water 
Entity including recommendation of changes to individual Farm WAPs will be required to 
improve management to achieve the Program‘s objectives. 

Adaptive management will also need to consider review and refinement of the landscape 
monitoring program.  This would involve recommendations on any requirements to 
update/amend the LMP in relation to practicalities of implementation and effectiveness of 
indicators. 

The responsibility for reporting, identifying and implementing management responses are 
summarised in Section 8.3‖ 
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PART 7 DATA MANAGEMENT 

All streamflow, water quality and groundwater level and groundwater quality data will be 
centralised on the Departments AQUARIUS water data management system.  DPIPWE and 
Tasmanian Irrigation (the water entity) streamflow data will be uploaded in real time with the 
water entities data being provided through file transfer processes (ftp).  Data collected by 
Entura will be uploaded by the Department on an annual basis as part of Hydro Tasmania‘s 
obligations under their Special Water Licence.  Water quality data will be quality assured 
prior to entry onto the AQUARIUS data management system. 

Flora and fauna data from surveys undertaken as part of the Landscape Monitoring Program, 
existing departmental programs and data arising from monitoring under the Biodiversity 
module of the Farm Water Access Planning process will be uploaded onto the Natural 
Values Atlas by either the Water Entity (Farm WAP data) or DPIPWE (LMP data).  Data 
relating to Lowland Native Grassland of Tasmania Communities will be uploaded onto the 
Natural Values Atlas or added to TASVEG depending on the nature of the data. 

Currently there is no centralised data repository for soil salinity and galaxiid data.  The 
Department of Primary Industries, Parks Water and Environment will develop a new data 
management system to centralise all soil data arising from the LMP and Farm WAP program 
and the Inland Fisheries Service will develop a new Galaxiid Recovery Plan database within 
2 years of the approval of the Landscape Monitoring Protocol under the Program.  Unless 
otherwise agreed, land capability, soils and salinity data will be confidential and only shared 
between DPIPWE, the water entity and its consultant.  

DPIPWE and the Water Entity will agree on a data management and sharing process 18 
months prior to the delivery of the first report in 2017 and finalise statistical analyses and 
reporting format. 

Data analysis and methods will be provided in the first interim LMP report due in 2017.  
Analysis will focus on assessing current state against baseline datasets or long term trends 
and comparison to known management thresholds or triggers. 

The centralisation of all relevant data arising from hierarchical monitoring programs ensures 
data security for analysis and protects against data loss.  Datasets will be made available for 
the analysis and reporting process within a timeframe to be agreed between DPIPWE and 
the Water Entity.  DPIPWE will provide datasets to the Water Entity with sufficient 
interpretation and statistical analysis to allow the entity or it‘s consultants to complete the 
landscape monitoring report. 
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PART 8 REPORTING 

 

8.1 Requirements under the Program 
 
Under the Water Access Program, the landscape monitoring report must contain the 
following information: 

 The details of audit results and any action taken against non-compliant landowners. 

 An analysis and interpretation of results from landscape monitoring required by the 
Program. 

The report must summarise the operation of the Irrigation District and provide the results of 
landscape scale monitoring of impacts on relevant MNES to the Commonwealth 
Environment Minister and the Tasmanian Minister for Primary Industries and Water three 
years and every five years thereafter.  The purpose of an initial three year report is to provide 
for earlier adaptive management through reporting at a shorter three year interval in the 
uptake stage of the scheme.  This will enable a quicker adaptive management response at 
the time of the largest land use change.  The irrigation scheme is due to commence 
operations in June 2014.  The three year (first) report will therefore be in 2017.  This aligns 
with MVEP reporting; there are considerable efficiencies to be derived from this alignment. 
The subsequent reports will follow at five yearly intervals e.g. 2022.  If the irrigation scheme 
commences earlier or later the reporting dates will be adjusted accordingly to three (and 
thereafter) five yearly intervals.   
 
The first three year report and five yearly reporting cycles operate on a calendar year.  
Landscape monitoring reports will be submitted to the Commonwealth Environment Minister 
and the Tasmanian Minister for Primary Industries Water within 6 months of the end of the 
calendar year of the reporting cycle1. 
 
The report should identify landscape level changes in condition and extent of MNES through 
periodic landscape monitoring and identify those components of change which can be 
attributed to the construction and operation of the MWS.  Reporting on landscape level 
monitoring will incorporate the review and interpretation of the monitoring which has been 
undertaken.  The interpretation of data will be related back to the construction and operation 
of the MWS to identify any direct or indirect impacts from the scheme, monitor the success of 
any mitigation measures and adapt accordingly. 
 
Because the three year report is the first report it will focus on monitoring design and set up 
parameters as well as reporting on each objective measure in the program.  The three year 
report will initially report on: 
 

 The details of audit results arising from Quality Assurance reports from Water Entity 
audits and any action taken against non-compliant landowners. 

 Details of prioritisation of the bore network once 85% of the areas where water is to 
be applied are known. 

 Establishment of monitoring networks under the Landscape Monitoring Program and 
augmented monitoring via irrigation district conditions and Farm Water Access Plans. 

 Description of monitoring results for high risk MNES. 

                                                
1
 For the three year reporting cycle – the first report will need to be submitted prior to the 30 June 2018 

– six months after the end of the reporting period in December 2017. 
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 Establishment of identified and reporting against management thresholds and trigger 
levels. 

 Progress with, and mechanisms for, data centralisation. 

 A description of the adaptive management framework to be adopted for management 
responses and corrective actions in response to triggered thresholds. 

 Review of practicalities and effectiveness of indicators. 
 
The three year report will also report against the format set out in section 8.2 below.  Where 
data is not available (because reporting activities have not been in place for long enough) to 
properly report against those parameters, a discussion about this will be included in the 
report at the relevant section. 

8.2 Format 

The primary aim will be to report against each objective and measure in the program.  The 
report will also provide a mechanism for review of the monitoring program in terms of 
adequacy, and to adapt the intensity of monitoring accordingly and consider new Matters of 
National Environmental Significance within the scheme.  The five yearly reports (and to the 
extent that data exists at the three yearly interval) will have the following structure: 

 Introduction – setting the context of monitoring and underlying principles, providing a 
summary of parameters, communities and species measured. 

 Methods – monitoring methods for each subject and criteria (Chapters will include 
those matters listed in Part 5 compared against the thresholds in Part PART 6 of this 
report). 

 Results – tabulated where at all possible, with inclusion of summaries and should be 
compared to previous reports.  Reporting will be undertaken against each aspect of 
the criterion monitored (the indicator) and whether objectives listed in tables in 
Sections 4.1 - 4.6 are being met (as performance measures).  This section would also 
include any new MNEs identified and reporting against the Program‘s overall 
objective of no significant impacts on MNES and no clearance and conversion of 
LNGT. 

 Discussion – discussion if thresholds are exceeded. Summarise the context of results 
to discount: 

a) differences where artefacts of data quality exist pre and post Farm WAP 
process. 

b) impacts not attributable to the Program. 

 Conclusion – Summarise if thresholds exceeded and identify management responses 
using a ―decision tree approach‖ within a defined adaptive management framework. 

 Review – provide recommendations on any requirements to update/amend the LMP 
in relation to practicalities of implementation and effectiveness of indicators. 

An important element of reporting potential changes in vegetation extent is to ensure that 
change data and interpretation from the Monitoring Vegetation Extent Project is available for 
analysis within the 5 yearly reporting cycles of the landscape monitoring protocol.  The next 
cycle of MVEP reporting is expected to deliver a change dataset and creation and release of 
a date stamped TASVEG in May 2012 with the next five year cycle of MVEP in May 2017.   

The majority of monitoring under this protocol will take place in spring and summer for a suite 
of flora and fauna species and on this basis it will be important to allow sufficient time for 
data consolidation, analysis and reporting. A suitable submission date would be 6 months 
after the end of the calendar year to allow for analysis and writing of the report. 
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8.3 Responsibility 
 
The Water Entity is responsible for providing the Landscape Monitoring Report which must 
be consistent with guidelines agreed between and updated time to time by the Australian and 
Tasmanian Governments. 
 
The requirements of the program identify that reporting on landscape level monitoring will 
incorporate the review and interpretation of the monitoring which has been undertaken.  The 
interpretation of data will be related back to the construction and operation of the MWS to 
identify any direct or indirect impacts from the scheme.  The comparison of values and an 
interpretation of this data will be undertaken by a suitably qualified consultant agreed upon 
by both the water entity and the Tasmanian Government. 
 

The reports will identify those components of change which can be attributed to the 
construction and operation of the MWS.  

An assessment of the likelihood of impacts being a result of the Scheme will be made by 
DPIPWE in consultation with the water entity and SEWPaC, along with consideration of 
appropriate management responses.  Where warranted corrective action by the water entity 
will be mandated and managed through relevant State regulatory processes. 
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PART 9 REVIEW AND REVISION OF LANDSCAPE MONITORING 
PROTOCOL 

9.1 Major Elements of Review 

The Landscape Monitoring reports will incorporate the requirement for review of the protocol 
in terms of content, effectiveness of indicators, statistical rigour and content and structure of 
the report. It is expected that the initial review within the interim three year report will focus 
on the adequacy of monitoring methods to report effectively on MNES.  This will 
subsequently be undertaken on an ongoing basis within the 5 yearly reports. 

Elements of review will include the need to adjust the LMP if aspects of the monitoring are 
not effective or to allow the incorporation of superior monitoring methods.  Following 
submission of each report, the State and Commonwealth Government will discuss potential 
amendments arising from review recommendations at a strategic level. 

Within each report new or additional Matters of National Environmental Significance will be 
identified and appropriate recommendations made based on identified risks.  

9.2 Decision making and Adaptive Management 

An adaptive management approach will be used as the basis for reviewing the landscape 
monitoring protocol and determining appropriate management actions.  Impacts will be 
assessed using this adaptive management framework.  This approach recognises that 
scientific uncertainty can be associated with ecosystem monitoring and allows flexibility to 
respond to new knowledge and information to adapt the monitoring program accordingly 
(Hydro Tasmania 2010). 

Adaptive management techniques are appropriate for assessing long term trends or datasets 
and the collection of large amounts of data on selected environmental indicators.  Time 
effects and interactions between ecosystem components are considered when determining 
monitoring outcomes and management actions. 

The adaptive management approach will be used within the implementation of this protocol 
to make changes to the monitoring program as required to optimise the information gained 
and to assess and make changes (as required and practicable) to mitigation measures or 
implement other management strategies. 

A decision tree (commonly used in adaptive management frameworks) will be developed and 
provided in the interim three year report to assist in providing a consistent and clear process 
for the interpretation of results and identification of appropriate management actions and 
responses.  The decision tree will be used in the assessment of data and be subject to 
refinement and development of conceptual understanding of ecosystem processes in the 
Midlands Water Scheme area as new knowledge is gained. This will be important in the 
evaluation of trigger exceedance and thresholds and appropriate management responses 
arising from this. 
 
The principals of adaptive management are as follows, with cross reference to where in this 
report, or future reports they will be addressed: 

 Determine the baseline (Part 5 LMP). 

 Establish management objectives and define uncertainties (threats) (Part 3 
LMP). 

 Develop and implement management actions (Farm WAP process supported 
by the Quality Assurance Protocol and Priority species code). 

 Undertake monitoring and targeted studies (Part 4 LMP). 

 Analyse results of monitoring against management objectives (3 yearly and 5 
yearly reports); 
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 Review, modify and update management approaches through changes to 
management plans.  DPIPWE will further develop and detail mechanisms and 
process that describe how this would occur within adaptive management for 
inclusion in the first three year report in consultation with the Water Entity. 
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PART 11 DEFINITIONS 
 

ANZECC – Australian and New Zealand Environment Conservation Council. 

ARA – Aboriginal Relics Act 1975 (No. 81 of 1975), Tasmania. 

ACDC – Assessment Committee for Dam Construction. 

Action – as defined in S.523-524A of the EPBC Act to include a project, development, 
undertaking and activity, or series of activities, and to expressly exclude Government 
authorisations (e.g. grant of an export permit by the Australian Government, local 
government planning approval); or grant of Government funding for a project.  

BWQMP – The Baseline Water Quality Monitoring Program undertaken by DPIPWE 

measuring both spot sample and continuous water quality parameters at 82 stations across 

the state. 

CEMP – Construction and Environmental Management Plan 

CLA – Crown Lands Act 1976 (No. 28 of 1976), Tasmania. 

DPIPWE – Tasmanian Department of Primary Industries, Parks, Water and Environment. 

ESIA – Electricity Supply Industry Act 1995 (No. 58 of 1995), Tasmania. 

EPBCA – Environment Protection and Biodiversity Conservation Act 1999. Commonwealth 

of Australia Law, Version No.125 of 2008. 

EMPCA – Environmental Management and Pollution Control Act 1994 (No. 44 of 1994), 

Tasmania. 

Extraction – the taking of water from a water resource. 

Farm Water Access Plan or FWAP or Farm WAP – a plan developed by individual 
landholders for the sustainable application of irrigation water to specific properties, or areas 
within properties. 

Focal species – specific species selected for investigation.  These selected species can be 

monitored to provide an indication of whether or not there are changes in population 

dynamics of species as a result of the implementation of the Program. 

FPA – Forest Practices Act 1985 (No. 48 of 1985), Tasmania. 

GBEA – Government Business Enterprises Act 1995 (No. 22 of 1995), Tasmania. 

HCHA – Historic Cultural Heritage Act 1985 (No. 117 of 1995), Tasmania. 

HECA – Hydro-Electric Corporation Act 1995 (No. 57 of 1995), Tasmania. 

ICA – Irrigation Clauses Act 1973 (No. 39 of 1973), Tasmania. 



Water Access Program (MWS) Landscape Monitoring Protocol 

 

58 | 2012 

 

Irrigation Right – a statutory right, granted under the Irrigation Clauses Act 1973, to each 
individual water user within an irrigation district. 

LMP - Landscape Monitoring Protocol as required under the Water Access Program. 

LUPAA – Land Use and Planning Approvals Act 1993 (No. 70 of 1993), Tasmania. 

Licence – a licence granted and in force under water allocation means a quantity of water 
that a licensee is entitled to take and use under a licence. 

Likely – in regard to impacts has been interpreted to mean, ―prone, with a propensity or 
liable‖ and a ―real or not remote chance or possibility regardless of whether it is less or more 
than fifty per cent‖.  Booth v Bosworth [2001] FCA 1452 (17 October 2002). 

Lowland Native Grasslands of Tasmania or LNGT – The threatened ecological community 
listed under the EBPC. Lowland temperate ecological community comprising two sub-types: 
Poa labillardierei (silver tussock), and Themeda triandra (kangaroo grass) grasslands 
occurring principally in Tasmania in the Northern Midlands and South East bioregions 
(IBRA).  

Monitoring objective – as defined in the endorsed Program. 

MWS – Midlands Water Scheme – the area covered by this strategic assessment which 
encompasses two separate proposed irrigation districts: the Arthurs Pipeline and the South 
Esk.  

MNES – matters of national environmental significance (see EPBC Act). 

NCA – Nature Conservation Act 2002 (No. 63 of 2002), Tasmania. 

NPRMA – National Parks and Reserves Management Act 2002, Tasmania. 

NWC – National Water Commission. 

PMS(F) – Property Management Systems (Framework), Tasmania. 

Program – Water Access Program for the Midlands Water Scheme, Tasmania endorsed by 
the Commonwealth Environment Minister February, 2011. 

Responsible Entity – a water entity declared by the Minister: may refer to the TI or 
successor entities. 

Salinity - the saltiness or dissolved salt content of a body of water. It is a general term used 
to describe the levels of different salts such as sodium chloride, magnesium and calcium 
sulphates and biocarbonates. Salinity may also refer to the salt content of soil (soil salinity). 

Significant Impact – has been interpreted to mean an impact that is ―important, notable or 
of consequence having regard to its context or intensity‖ Booth v Bosworth [2001] FCA 1452 
(17 October 2002) at paragraph 64, approved in Minister for the Environment and Heritage v 
Greentree [2004] FCA 741, and may be both positive and negative. 

The degree of ‗significance‘ will take account of the ―sensitivity, value and quality of the 
environment‖ and the ―intensity, duration, magnitude and geographic extent‖ of the impacts. 
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State – the State of Tasmania. 

Tasmanian Planning Commission – established September 2009 under the Tasmanian 
Planning Commission Act 1997.  Roles include the functions of the former Resource 
Planning and Development Commission (RPDC) and the Land Use Planning Branch, of the 
Tasmanian Department of Justice. 

TASVEG- The currently maintained Tasmanian Vegetation spatial layer.  

TIDB – Tasmanian Irrigation Development Board Pty Ltd. 

TRE – Tasmanian Reserve Estate – the spatial layer that provides the mapped extent of 
the reserve system in Tasmania. The layer is used as the authoritative source of information 
on the extent, type and distribution of the comprehensive, adequate and representative 
(CAR) reserve system in Tasmania. 

TSPA – Threatened Species Protection Act 1995 (No. 83 of 1995), Tasmania.  

Watercourse Authority – an authority to use river sections for transmission and delivery of 
water. 

Water entity – 

a. Government Business Enterprise; or 

b. Municipal Council; or 

c. an authority under Division 4 of Part 3 of the Local Government Act 1993 or any other 
statutory authority; or 

d. a body corporate under the Corporations (Tasmania) Act 1990; or 

e. a trust established under Part 10 of the Water Management Act 1999; or 

f. an electricity entity; or 

g. a body registered under the Cooperatives Act 1999; or 

h. Regional Corporation within the meaning of the Water and Sewerage Corporations 
Act 2008 ; and also includes 

i. State Minister for Water, if he/she is administering a water management plan under a 
notice referred to in section 47(3) of the Water Management Act 1999. 

Water Connection Agreement – a contractual arrangement between a water entity and an 
individual water user which sets out the terms for the installation, and continued use of, a 
Connection Point, that being the infrastructure by which the water is supplied and accessed. 

WMA – Water Management Act 1999 (No. 45 of 1999), Tasmania. 

Working days means a business day as measured in Canberra, ACT. 

Zoned Flow Delivery Right – a contractual arrangement between a water entity and an 
individual water user specifying a defined share of the water delivery capacity.  

http://www.thelaw.tas.gov.au/tocview/index.w3p;cond=ALL;doc_id=85%2B%2B1997%2BAT%40EN%2B20100518160000;histon=;prompt=;rec=;term=Tasmanian%20Planning%20Commission
http://www.thelaw.tas.gov.au/tocview/index.w3p;cond=ALL;doc_id=85%2B%2B1997%2BAT%40EN%2B20100518160000;histon=;prompt=;rec=;term=Tasmanian%20Planning%20Commission
http://www.thelaw.tas.gov.au/tocview/index.w3p;cond=;doc_id=95%2B%2B1993%2BHP3%2FHD4%2FEN%2B20100104000000%23HP3%40HD4%40EN;histon=;prompt=;rec=;term=
http://www.thelaw.tas.gov.au/tocview/index.w3p;cond=;doc_id=95%2B%2B1993%2BHP3%2FHD4%2FEN%2B20100104000000%23HP3%40HD4%40EN;histon=;prompt=;rec=;term=
http://www.thelaw.tas.gov.au/tocview/content.w3p;cond=;doc_id=45%2B%2B1999%2BHP10%2FEN%2B20100104000000;histon=;prompt=;rec=;term=#HP10@EN
http://www.thelaw.tas.gov.au/tocview/index.w3p;cond=;doc_id=85%2B%2B1999%2BGS1%2FEN%2B20100104000000;histon=;prompt=;rec=;term=
http://www.thelaw.tas.gov.au/tocview/index.w3p;cond=;doc_id=12%2B%2B2008%2BGS1%2FEN%2B20100104000000;histon=;prompt=;rec=;term=
http://www.thelaw.tas.gov.au/tocview/index.w3p;cond=;doc_id=12%2B%2B2008%2BGS1%2FEN%2B20100104000000;histon=;prompt=;rec=;term=
http://www.thelaw.tas.gov.au/tocview/content.w3p;cond=;doc_id=45%2B%2B1999%2BGS47%2FGs3%2FEN%2B20100104000000;histon=;prompt=;rec=;term=#GS47@Gs3@EN
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PART 12 APPENDICES 
 

Appendix A: Hazards and Likely Impacts to Arise from the Midlands Water Scheme. 

Appendix B: Landscape Scale Monitoring Objectives MWS Monitoring Protocol. 

Appendix C: Monitoring by Species and Community. 

Appendix D: Monitoring by MNES. 

Appendix E: Site Visit Standards & Hydrographic Water Collection. 

Appendix F: Monitoring commitments under the Landscape Monitoring Program. 

Appendix G: Analysis of patch (polygon) size in the assessment of fragmentation and 
vegetation change. 
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Phase of the 
MWS 

Hazard Impact Risk 

Construction Dams Soil and vegetation 
removal 

Direct mortality 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Loss of individuals (flora 
and fauna) 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduce potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

 Pipeline corridor Soil and vegetation 
removal 

Direct mortality 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Loss of individuals (flora 
and fauna) 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

 Access route Soil and vegetation 
removal 

Direct mortality 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Loss of individuals (flora 
and fauna) 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 
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Phase of the 
MWS 

Hazard Impact Risk 

 Laydown areas Physical damage to 
vegetation 

Direct mortality  

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

 Pumping/treatment 
stations 

Soil and vegetation 
removal 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
and migration (fauna) 

 Main pipeline, 
offshoot/delivery lines, 
temporary storage 

Soil and vegetation 
removal 

Direct mortality  

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
and migration (fauna) 

 Proposed waterway 
crossings 

Changed flow regime 

Direct mortality  

Increased turbidity 

Loss of individuals (flora 
and fauna) 

Habitat loss (aquatic 
fauna) 

Diminished breeding 
capacity 

 Inundation/flow areas Vegetation loss 

Direct mortality  

Habitat increase for 
some species 

Loss of individuals (flora 
and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 
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Phase of the 
MWS 

Hazard Impact Risk 

Changes to soil 
hydrology 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

 Changes to existing 
water courses 

Altered flow regimes Loss of individuals (flora 
and fauna) 

Habitat loss (aquatic 
fauna) 

Diminished breeding 
capacity 

 Drilling work Direct mortality  

Soil and vegetation 
removal 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

 Soil disposal Physical damage to 
vegetation 

Direct mortality 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Interruption to breeding 
(fauna) 

 Storage (construction 
materials/machinery) 

Physical damage to 
vegetation 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

 Filtration systems Water flow disruption 

Changed nutrient 
levels 

Diminished breeding 
capacity (aquatic fauna) 

 Flow regulation Changed nutrient 
levels 

Changed water 

Loss of individuals (flora 
and fauna) 

Habitat loss  



Appendix A:  Hazards and likely impacts to arise from the Midlands Water Scheme 

64 | 2012 

 

Phase of the 
MWS 

Hazard Impact Risk 

temperature 

Turbidity 

Concentration of 
exotic fish species 

Diminished breeding 
capacity 

 Bank stabilization Direct mortality  

Soil and vegetation 
removal 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Loss of habitat 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

 Soil testing – salinity, 
acid sulphate soils 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Interruption to breeding 
(fauna) 

 Hydrology testing Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Turbidity 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Interruption to breeding 
(fauna) 

 Mitigation / 
Rehabilitation measures  

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Interruption to breeding 
(fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Operation – 
water 
distribution 

   

 Hydrological change 
(source) 

Water level fluctuation 

Changed flow regime 

Changed nutrient 
levels 

Changed water 
temperature 

Altered turbidity 

Loss of individuals (flora 
and fauna) 

Habitat loss  

Diminished breeding 
capacity 
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Phase of the 
MWS 

Hazard Impact Risk 

 Erosion – receiving 
waterways / dam bank 

Changed nutrient 
levels 

Changed water 
temperature 

Increased turbidity 

Soil and vegetation 
removal 

Introduction of weeds, 
diseases 

Loss of individuals (flora 
and fauna) 

Habitat loss  

Diminished breeding 
capacity 

 Loss of water from 
source 

Water level fluctuation 

Changed flow regime 

Changed nutrient 
levels 

Changed water 
temperature 

Turbidity 

Increased salinity 

Loss of individuals (flora 
and fauna) 

Habitat loss  

Diminished breeding 
capacity 

 Environmental flows Water level fluctuation 

Changed flow regime 

Changed nutrient 
levels 

Changed water 
temperature 

Turbidity 

Increased salinity 

Loss of individuals (flora 
and fauna) 

Change to ecological 
communities, resulting in 
altered predator/prey 
relationships 

Habitat loss  

Diminished breeding 
capacity 

 Pest species transfer Introduction of weeds, 
diseases 

 

 Waterway connectivity Water level fluctuation 

Changed flow regime 

Changed nutrient 
levels 

Changed water 
temperature 

Turbidity 

Change to ecological 
communities, resulting in 
altered predator/prey 
relationships 

Habitat loss  

Diminished breeding 
capacity 

Operation – land 
use change 

   

 Irrigation  Dependent upon type, 
duration, volume: 

Direct mortality  

Disturbance 

Vehicle and 
machinery movement 

Soil compaction  

Changed soil nutrient 

Loss of individuals (flora 
and fauna) 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
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Phase of the 
MWS 

Hazard Impact Risk 

levels 

Soil erosion 

Changed fire regime 

Changed hydrology 

Changed nutrient 
concentration (soil 
and water) 

Changed stocking 
rates on both irrigated 
and non-irrigated land 

mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduce potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

Possible increase in 
available habitat for some 
species 

 Pasture conversion Direct mortality  

Soil and vegetation 
removal 

Introduction of weeds, 
diseases 

Disturbance 

Vehicle and 
machinery movement 

Soil compaction  

Soil erosion 

Changed soil nutrient 
levels 

Changed fire regime 

Genetic pollution 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

Loss of species genetic 
integrity 

 Land clearing Direct mortality  

Soil and vegetation 
removal 

Introduction of weeds, 
diseases 

Disturbance 

Vehicle and 
machinery movement 

Soil compaction  

Changed soil nutrient 
levels 

Changed fire regime 

Soil erosion 

Loss of individuals (flora 
and fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduced potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

Change to ecological 
communities, resulting in 
altered predator/prey 
relationships 

Possible increase in 
available habitat for some 
species 

 Run off management Altered overland flow 
regimes 

Nutrient concentration 
(soil and water) 

Possible increase in 
available habitat for some 
species 

 Pesticides/herbicide Direct mortality Loss of individuals (flora 
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Phase of the 
MWS 

Hazard Impact Risk 

application  and fauna) 

Reduced potential for 
genetic diversity 

Interruption to reproduction 

Long-term habitat 
alteration 

 Salinity management Changed hydrology 

Changed nutrient 
concentration (soil 
and water) 

Loss of individuals (flora 
and fauna) 

Long-term habitat 
alteration 

 Weed management – 
physical 

Direct mortality  

Soil and vegetation 
removal 

Introduction of weeds, 
diseases 

Disturbance 

Vehicle and 
machinery movement 

Soil compaction  

Possible increase in 
available habitat for some 
species 

 Subsequent dam 
construction 

Soil and vegetation 
removal 

Direct mortality 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Loss of individuals (flora 
and fauna) 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 

Reduce potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

Possible increase in 
available habitat for some 
species 

 New residential 
development 

Soil and vegetation 
removal 

Direct mortality 

Soil dumping 

Introduction of weeds, 
diseases, pests (feral) 

Noise/disturbance 

Vehicle and 
machinery movement 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 
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Phase of the 
MWS 

Hazard Impact Risk 

Changed hydrology 

Changed nutrient 
concentration (soil 
and water) 

Changed fire regimes 

Reduce potential for 
genetic diversity 

Interruption to breeding 
(fauna) 

Possible increase in 
available habitat for some 
species 

 Access roads Soil and vegetation 
removal 

Direct mortality 

Soil dumping 

Introduction of weeds, 
diseases 

Noise/disturbance 

Vehicle and 
machinery movement 

Soil compaction 

Changed hydrology 

Changed nutrient 
concentration (soil 
and water) 

Fragmentation of 
communities 

Loss of 
breeding/feeding/resting 
habitat (fauna) 

Increased competition or 
disease, leading to 
mortality (flora and fauna) 

Recruitment prevented or 
reduced (flora and fauna) 
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MNES Threatened species 

Objective1 E. Demonstrate whether the extent of threatened species habitat changes as a result of the MWS such that a 
significant impact is occurring or likely to occur. 

F. Demonstrate whether the population dynamics of selected focal species2 change as a result of the MWS 
such that a significant impact is occurring or likely to occur. 

G. Demonstrate whether associated species3 are having an impact on selected focal species such that a 
significant impact is occurring or likely to occur. 

H. Demonstrate whether the reservation status and security of species is changing over time. 

 

 

Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

Selected Focal 
Species 

Presence/absence B Tasmanian Galaxiidae Recovery Plan monitoring results will be used 
to determine the presence/absence and population health. 

Swan galaxias 

Known populations within the strategic assessment area (ie at the time of 
publication of the Recovery Plan 2006-2010) and other vulnerable 
populations will be monitored via electro fishing to determine status of 
population health, surveillance for pest fish and integrity of physical pest 
incursion barriers.  

Saddled galaxias 

The recruitment of fish and the health of the Saddled galaxias population 
in Arthurs Lake will be directly monitored.  

                                                
1
 Monitoring objectives will be consistent with matter of national environmental significance specific criteria in the EPBC Act Significant Impact Guidelines (DEWHA 2009a) 

2
 Focal species are specific species which are selected for investigation. 

3
 Associated species include, but are not limited to, prey species, predator species, competitor species, parasites/pathogens and exotic species. 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

Arthurs paragalaxias 

The recruitment of fish and the health of the Arthurs paragalaxias 
population in Arthurs Lake will be directly monitored.  

Orchid Monitoring 

Surveys for orchid species which show intersects with those properties 
that have purchased water under the Midlands Water Scheme. Surveys 
will be consistent with relevant Recovery Plans. Final surveys will be 
determined following the finalisation of Farm WAPs and areas of known 
water application. 

NVA records 

Population 
monitoring 

B Tasmanian Galaxiidae Recovery Plan monitoring results (as above) 

Orchid Monitoring (as above) 

MVEP (Monitoring Vegetation Extent Program) (2005) 

The extent of Callitris oblonga subsp. oblonga within the MWS will be 
monitored over time using the EPBC listed community as an indicator of 
extent for the species within the MWS. 

TASVEG 

1:25,000 scale mapping of vegetation extent and community type 
(EPBCA listed communities) at a State wide level (Eucalyptus 
ovata/C.oblonga subsp. oblonga area of extent) 

Associated 
Species (for 
selected focal 
species) 

Predator/competitor C Tasmanian Galaxiidae Recovery Plan monitoring results will be used 
to determine pest species status and integrity of barriers (as above) 

Pathogen/disease C Chytrid Fungus Monitoring will occur within the MWS to determine the 
status of this fungus which can infect Green and Gold Frogs. 

The suitability of the receiving environment for Green and Gold Frog will 
be assessed. If suitable habitat is present, then the extent of occurrence 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

of Chytrid in the receiving environment will be determined.  

If there is suitable habitat and no disease currently present then the risk 
of the disease being present in the supply region will be assessed.  If 
there is a high risk of disease being transferred from source areas to 
supply areas, then mitigation measures will be put in place in accordance 
with the Threat Abatement Plan for the Infection of Amphibians with 
Chytrid Fungus resulting in Chytridiomycosis (DEH, 2006). 

These mitigation measures will be monitored in accordance with a 
protocol agreed to by DPIPWE. 

Habitat Habitat quantity A TASVEG 1:25,000 scale mapping of vegetation extent and 
community type (EPBCA listed communities) at a State wide level 

MVEP (Monitoring Vegetation Extent Program) (2005) 

MVEP will be repeated at 5 yearly intervals to provide change in 
vegetation extent information 

1:25,000 Lowland Grassland Review Data 

Trends in habitat 
quantity 

A FWAP 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
subsequent repeats) 

Habitat quality A TASVEG 1:25,000 scale mapping of vegetation extent and 
community type (EPBCA listed communities) at a State wide level 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
subsequent repeats) 

1:25,000 Lowland Grassland Review Data 

Trends in habitat 
quality 

A FWAP 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

subsequent repeats) 

1:25,000 Lowland Grassland Review Data 

Threatening 
Processes 

Pathogen/disease C See above 

Salinity in the 
landscape 

A Groundwater depth and quality monitoring. 

Groundwater bores across the MWS will be used to identify ground water 
depth, and salinity. 

FWAP 

Water quality A Stream gauging stations 

Stream Gauging Stations will be used across the MWS to monitor 
electrical conductivity, temperature and turbidity on a continuous basis. 
―Spot‖ samples of these parameters as well as pH and dissolved oxygen 
will be measured during any site visit. Volume & timing of releases will be 
measured by stream gauging stations and by meters required at each 
connection point. 

End of Pipe Quality Assays  

End of pipe quality assays will be undertaken to measure temperature, 
conductivity and turbidity. 

Security Reservation status D NVA records 

Tasmanian Reserve Estate Layer 

Trends in 
reservation status 

D NVA records 

Tasmanian Reserve Estate Layer 
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MNES Threatened communities 

Objective C. Demonstrate whether the extent of threatened communities changes as a result of the MWS such that a 
significant impact is occurring or likely to occur. 

D. Demonstrate whether the reservation status and security of threatened communities is changing over time. 

 

Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

Selected Focal 
Threatened 
Communities 

Quantity A TASVEG 1:25,000 scale mapping of vegetation extent and 
community type (EPBCA listed communities) at a State wide level 

MVEP (Monitoring Vegetation Extent Program) (2005) 

1:25,000 Lowland Grassland Review Data 

Trends in quality A FWAP 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
subsequent repeats) 

Threatening 
Processes 

Salinity in the 
landscape 

A Groundwater depth and quality monitoring. 

Groundwater bores across the MWS will be used to identify ground 
water depth, and salinity. 

Land clearance - 
Quantity 

A TASVEG 1:25,000 scale mapping of vegetation extent and 
community type (EPBCA listed communities) at a State wide level 

MVEP (Monitoring Vegetation Extent Program) (2005) 

1:25,000 Lowland Grassland Review Data 

Land clearance - 
Trends in quantity 

A FWAP 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
subsequent repeats) 

1:25,000 Lowland Grassland Review Data (refer to Appendix G for 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

description of patch size) 

Water quality A Stream gauging stations 

Stream Gauging Stations will be used across the MWS to monitor 
electrical conductivity, temperature and turbidity on a continuous basis. 
―Spot‖ samples of these parameters as well as pH and dissolved oxygen 
will be measured during any site visit. Volume & timing of releases will 
be measured by stream gauging stations and by meters required at 
each connection point. 

End of Pipe Quality Assays  

End of pipe quality assays will be undertaken to measure temperature, 
conductivity and turbidity. 

Security Reservation status B NVA 

FWAP 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
subsequent repeats) 

Tasmanian Reserve Estate Layer 

1:25,000 Lowland Grassland Review Data 

Trends in 
reservation status 

B NVA 

FWAP 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
subsequent  

1:25,000 Lowland Grassland Review Data repeats) 

Tasmanian Reserve Estate Layer 
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MNES Migratory Bird Species 

Objectivei C. Demonstrate whether the extent and condition of migratory species habitat changes as a result of the MWS 
such that a significant impact is occurring or likely to occur. 

D. Demonstrate whether the reservation status and security of migratory species habitat is changing over time. 

 

 

Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

Threatening 
Processes 

Salinity in the 
landscape 

A Groundwater depth and quality monitoring. 

Groundwater bores across the MWS will be used to identify ground 
water depth, and salinity. 

FWAP 

Land clearance - 
Quantity 

A TASVEG 1:25,000 scale mapping of vegetation extent and 
community type (EPBCA listed communities) at a State wide level 

MVEP (Monitoring Vegetation Extent Program) (2005) 

1:25,000 Lowland Grassland Review Data 

Land clearance - 
Trends in quantity 

A FWAP 

MVEP (Monitoring Vegetation Extent Program) (2005) (and 
subsequent updates) 

Water quality A Stream gauging stations 

Stream Gauging Stations will be used across the MWS to monitor 
electrical conductivity, temperature and turbidity on a continuous basis. 
―Spot‖ samples of these parameters as well as pH and dissolved oxygen 
will be measured during any site visit. Volume & timing of releases will 
be measured by stream gauging stations and by meters required at 
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Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

each connection point. 

End of Pipe Quality Assays  

End of pipe quality assays will be undertaken to measure temperature, 
conductivity and turbidity. 

Security Reservation status D NVA 

Tasmanian Reserve Estate Layer 

Trends in 
reservation status 

D NVA 

Tasmanian Reserve Estate Layer 

 

 

MNES Wetlands 

Objective B. Demonstrate whether the extent of Ramsar wetlands increases within the MWS 

 

Subject of 
Monitoring 

Criteria being 
Monitored 

Objective 
being Met 

Mechanism 

Wetlands Ramsar extent 
within MWS 

A EPBC Search Tool 

NVA 

 

MNES National Heritage 

Objective C. Demonstrate whether the values of National Heritage decrease within the MWS 
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Subject of Monitoring Criteria being Monitored Objective being Met Mechanism 

National Heritage National Heritage extent within MWS A EPBC Search 
Tool 

 

MNES World Heritage Properties 

Objectivei D. Demonstrate whether the values  of World Heritage decrease within the MWS 

 

Subject of Monitoring Criteria being Monitored Objective being Met Mechanism 

World Heritage Properties World Heritage extent within MWS A EPBC Search 
Tool 
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Table 1: Monitoring to be undertaken for each listed species or community (M=monitored) 

 

                                                
1
  Monitoring of the Galaxias fontanus (Swan Galaxias) in Floods Creek will occur as part of the Arthurs Pipeline CEMP to assess the effectiveness of fish barriers. 

MNES 
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LISTED COMMUNITIES 

Lowland Native Grasslands 
(Themeda and Poa) 

      M M M M HIGH 

Eucalyptus ovata-Callitris 
oblonga forest 

      M  M M LOW 

FAUNA 

Ptunarra brown butterfly 

Oreixenica ptunarra 

M M  M   M M M  HIGH 

Green and gold frog 

Litoria raniformis 

M M  M  M M  M M HIGH 

Swan galaxiid
1
 

Galaxias fontanus 

M* M M M M  M  M M HIGH 

Arthurs galaxias 

 Paragalaxia mesotes 

M* M M M M  M  M M HIGH 

Saddled galaxias  

Galaxias tanycephalus 

M* M M M M  M  M M HIGH 
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1
  Existing DPIPWE monitoring programs for selected fauna will provide presence absence information to the Natural Values Atlas (see Section 5.5). 

Wedge-tailed eagle 
1
 

Aquila audax fleayi 

M M  M   M  M  HIGH 

Spotted-tailed quoll
2
 

Dasyurus maculatus maculates 

M M  M   M  M  HIGH 

Tasmanian devil
2
 

Sarcophilus harrisii 

M M  M   M  M  HIGH 

Golden galaxias  

Galaxias auratus 

M   M   M  M  MODE
RATE 

Swift parrot 

Lathamus discolour 

M   M   M  M  MODE
RATE 

Masked owl  

Tyto novaehollandiae castanops 

M   M   M  M  MODE
RATE 

Eastern barred bandicoot
2
 

Perameles gunnii 

M   M   M  M  MODE
RATE 

Australian grayling  

Prototroctes maraena 

M   M   M  M  LOW 

Thylacine Thylacinus 
cynocephalus (considered 
extinct) 

M   M   M  M  UNLIK
ELY 

FLORA 

Midlands greenhood 

Pterostylis commutate 
M M  M   M M M M HIGH 

Black-tipped spider-orchid 

Caladenia anthracina 
M M M M M  M M M M HIGH 

Clover glycine M M M M M  M  M  HIGH 
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1
 A taxonomic revision in 2003 concluded that the Tasmanian population thought to be P. correctum  was in fact taxonomically distinct; it was subsequently described and named as P. incorrectum 

Glycine latrobeana 

Midlands buttercup 

Ranunculus prasinus 
M M M M M  M  M M HIGH 

River swamp wallaby-grass 

Amphibromus fluitans 
M M M M M  M  M M HIGH 

Golfers leek-orchid 

Prasophyllum incorrectum
1
 

M M  M   M M M M HIGH 

Graveside leek-orchid 

Prasophyllum taphanyx 
M M  M   M M M M HIGH 

Tunbridge leek-orchid 

Prasophyllum tunbridgense 
M M  M   M M M M HIGH 

Grassy greenhood 

Pterostylis ziegeleri 
M M  M   M M M M HIGH 

Fleshy greenhood 

Pterostylis wapstrarum 
M M M M M  M M M M HIGH 

Midlands wattle 

Acacia axillaris 
M   M   M  M  MODE

RATE 

Coral heath 

Epacris acuminata 
M   M   M  M  MODE

RATE 

Spreading stenanthemum 

Stenanthemum pimeleoides 
M   M   M  M  MODE

RATE 

Lindleys spider-orchid 

Caladenia lindleyana 
M   M   M  M  MODE

RATE 

Rosy spider-orchid 

Caladenia pallida 
M   M   M  M  MODE

RATE 

Soft peppercress 

Lepidium hyssopifolium 
M   M   M  M  MODE

RATE 

Pungent leek-orchid 

Prasophyllum olidum 
M   M   M  M  MODE

RATE 
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Hoary sunray 

Leucochrysum albicans subsp. 
albicans var. Tricolor 

M   M   M  M  MODE
RATE 

Swamp fireweed 

Senecio psilocarpus 
M   M   M  M  MODE

RATE 

Swamp everlasting 

Xerochrysum palustre 
M   M   M  M  MODE

RATE 

Curtis‘ colobanth 

Colobanthus curtisiae 
M   M   M  M  MODE

RATE 

Roadside wallaby-grass 

Austrodanthonia popinensis 
M   M   M  M  MODE

RATE 

Matted flax-lily 

Dianella amoena 
M   M   M  M  MODE

RATE 

Crowded leek-orchid 

Prasophyllum crebiflorum 
M   M   M  M  MODE

RATE 

Miena cider gum 

Eucalyptus gunnii subsp. 
divaricata 

M   M   M  M  LOW 

Native wintercress 

Barbarea australis 
M   M   M  M  LOW 

Tasmanian bertya 

Bertya tasmanica subsp. 
tasmanica 

M   M   M  M  LOW 

Tailed spider-orchid 

Caladenia caudata 
M   M   M  M  LOW 

South Esk pine 

Callitris oblonga 
M   M   M  M  LOW 

Curly sedge 

Carex tasmanica 
M   M   M  M  LOW 

Seepage heath 

Epacris moscaliana 
M   M   M  M  LOW 
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Table 1: Monitoring to be undertaken for each MNES (M=monitored) 

 

                                                
1
 Eastern great egret (Ardea modesta) is listed under Australian and international conventions under several names as listings were made prior to the elevation of the southern and eastern Asian and Australasian 

subspecies of Great egret to full species status as the Eastern great egret. This review has treated all species as A. alba 
Nomenclature is as follows: National – Listed as Marine under EPBC as Ardea alba, Listed as Migratory under EPBC as Egretta alba (JAMBA) and Egretta alba (CAMBA). 

Liawenee greenhood 

Pterostylis pratensis 
M   M   M  M  LOW 

Pseudocephalozia paludicola M   M   M  M  LOW 

South Esk heath 

Epacris exserta 
M   M   M  M  LOW 

Clubmoss everlasting  

Ozothamnus selaginoides 

M   M   M  M  LOW 

MIGRATORY SPECIES 

Lathams snipe  

Gallinago hardwickii 

   M   M  M M MODE
RATE 

Swift parrot 

Lathamus discolor 

   M   M  M M MODE
RATE 

Satin flycatcher  

Myiagra cyanoleuca 

   M   M  M M MODE
RATE 

Great egret  

Ardea alba
1
 

   M   M  M M MODE
RATE 

White-bellied sea-eagle  

Haliaeetus leucogaster 

   M   M  M M MODE
RATE 

Cattle egret  

Ardea ibis 

   M   M  M M LOW 
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* indicates that monitoring to be undertaken for, or is relevant to focal species only. 
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Listed Communities       M M M M 

Threatened Fauna M M M* M M* M* M M M M* 

Threatened Flora M M M* M   M M* M M* 

Listed Migratory Species    M   M  M M 

National Heritage Places    M       

World Heritage Areas    M       
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OBLIGATORY STANDARDS 

 Field Visit Frequencies 

 All DPIPWE sites will be visited on average every ten (10) weeks. 

 Davey River below Crossing River will be visited on two (2) occasions each 
calendar year. 

 Telemetered sites will have field visit schedules established by negotiation with 
DPIPWE. 

 Access Tracks, Recorder Shelters & Weirs 

 Condition is to be reviewed and reported annually. 

 Cableways 

 Are to be inspected according to Australian Standard AS3778.6.6 every five (5) 
years, OR by agreement between HEC and DPIPWE, OR as required by officers 
of a recognised occupational health and safety agency. 

 Maintenance of Stilling Wells 

 Stilling wells are to be regularly flushed and otherwise maintained in a good 
working order to facilitate the collection of good quality stream level information. 

 Gaugeboard Levelling 

 At each site outside gaugeboards are to be check levelled at least once every five 
(5) years AND after damage or replacement. 

 Cross-Sectional Surveys 

 At each site cross-sectional surveys are to be completed at least once every five 
(5) years to 0.5 m above the highest recorded flood level AND after major flood 
events or significant earthworks. 

 Cross-sectional surveys are to be completed at the recorded river section AND 
under cableways, cross-lines or other flood gauging sections. 

 Routine Gaugings 

 To be generally conducted according to Australian Standard No.  AS3778.2.1 - 
AS3778.3.1. 

 Minimum of two (2) gaugings per annum at artificially controlled sites. 

 Minimum of four (4) gaugings per annum at sites with natural controls. 

 Independent Parameter Observations 

 At least one independent observation of each recorded parameter at the site will 
be taken at each site visit. 

 

Recorded Parameter at 
Site 

Independent Observation Required 

Stream Height 
 Gaugeboard. 

 Stilling well tape. 

Rainfall (pluviometer) 
 Calibration by running at least 10 ml through rain gauge 

over a minimum time period of 10 minutes+ checking tips. 

 LP rain gauge reading where available. 

Electrical Conductivity 
 DPIPWE approved hand-held EC meter. 

Temperature 
 DPIPWE approved hand-held temperature meter or 

thermometer. 

Turbidity 
 DPIPWE approved hand-held turbidity meter. 

pH 
 DPIPWE approved hand-held pH meter. 

Dissolved Oxygen 
 DPIPWE approved hand-held DO meter. 
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 Hand-held meters are to be checked for drifts in calibration every 3 months.  
Calibration of meters is to be completed by a NATA approved agency every three 
(3) years. 

 Current Meters 

 To be calibrated by a NATA approved agency every three (3) years. 

 Water Quality Spot Readings / Grab Samples 

 The following water quality parameters will be measured using approved hand-
held meters at every routine station visit:  Electrical Conductivity, Temperature, 
Turbidity. 

 Spot samples of water are to be taken, stored and transported to a carrier or 
laboratory within the negotiated timeframe and according to the methodology or 
methodologies agreed between DPIPWE and HEC at the time of request. 

 Cleaning of Continuous Water Quality Sensors 

 Cleaning of water quality sensors is to be completed according to the 
manufacturers advice. 

 An independent observation of the parameter recorded by the water quality sensor 
is required from as close as practicable to the sensor immediately prior to 
cleaning.  The independent observation will be taken using a hand-held meter 
approved by DPIPWE. 

 Sensor and Telemetry Faults 

 If sensor faults can be rectified on site this is to be completed within 14 days of 
discovery. 

 If on-site rectification of sensor faults is not possible, instruments are to be sent to 
the manufacturer or servicing agent within 14 days of discovery. 

 Data Processing & Storage 

Processing of data includes the review of data for completeness and consistency, 
data quality coding, storage of comments and archiving of the data on the database. 

 All information manually from the field is to be processed and available on 
the HYDSTRA database within twenty (20) working days of collection for 
data logger sites and within thirty (30) working days of collection for chart 
recorder sites. 

 Data returned via telemetry systems is to be available for read only access 
on the HYDSTRA database immediately upon polling. 

 Data returned via telemetry is to be processed and available on the 
HYDSTRA database within 10 days of polling. 

 Data Access 

 The Contractor is responsible for ensuring that DPIPWE access to the database is 
provided at all times EXCLUDING the breakdown of lines of electronic 
communication, breakdown of computer hardware and the times mutually agreed 
between DPIPWE and HEC for database maintenance. 

 No alterations are to be made to site numbers, parameter numbers or other key 
fields in the HYDSTRA system affecting DPIPWE records without prior discussion 
and agreement with DPIPWE staff. 
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PERFORMANCE TARGETS 

 Lost Record 

On average across all stations, the maximum lost record for all stations should be 5% 
per calendar year. 

 Poor Quality Data 

On average across all stations, the maximum percentage of data with quality code 
greater than 30 is to be 10% per calendar year. 

 

HYDROGRAPHIC DATA COLLECTION ROUTINE VISITS 

 

 
PART 13 INTRODUCTION 

This procedure describes the general method by which a DPIPWE gauging station will be 
serviced at a routine visit 

PART 14 REFERENCES 

 

PART 15 DEFINITIONS 

Spot 
Sample 

The value of a parameter taken during a station visit to check the instrument value.  
This includes staff gauge values for height, raingauge volumes for rainfall, portable 
meter readings for conductivity and temperature, and bottle samples for other water 
quality parameters. 

EST Eastern Standard Time 

HDT Hydrographic Data Team 

SVS L&W Station History/Hydrometric Collection Station Visit Sheet 

Logger  Any current-use, solid state data recording device. 

RTU Remote Telemetry Unit (Unidata model)  

 

PART 16 PROCEDURE 

PART 17 COMMON TASKS FOR ALL PARAMETERS 

 

1. On arrival at a station check safety and condition of general structures: the shelter, 
traveller, benchmarks. Remark on any safety issues on the SVS. Repair any problems if 
possible. 
 

2. Take a spot sample reading of the gauge height, water conductivity and temperature, 
turbidity and any other water quality parameter if equipment is available. Use only 
calibrated field meters. 

3. Using a 203mm standard rain gauge flask measure the collected rain storage, if one 
exists at the site.  
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4. If the visit is a download visit record these values on the OFF side of the SVS in the 
actual column, along with the initials of the HDT, the date and time of visit. All times shall 
be in Eastern Standard Time (EST) 
 

5. If a data logger exists at the site the values from the logger shall be recorded on the OFF 
side in the logger column. This value is found by turning on the computer, connecting the 
appropriate RS232 cable from the computer to the logger and loading the appropriate 
logger software. If the facility exists for a message to be inserted, do so, including spot 
sample values, Ctr/Tape height, date, time, and HDT initials. The format of the comment 
shall be  (dependent on the logger) e.g. ―sensor cond value=‗xxx‘, logger cond value 
=‗xxx‘, sensor temp value= ‗xxx‘, logger temp value= ‗xxx‘, ‗initials of HDT‘‖.  Tick the 
Message Inserted space on the SVS.  
      

6. If a reading is an intermediate visit reading only, i.e. not a download visit, record the 
date, time of readings, meter and logger readings in the comments section of the station 
visit sheets. 
 

7. Read the tape/counter height if available and record the values in the Actual Counter entry 
of the SVS on the OFF side. 

8. Check all battery levels, performance of regulators and solar panels. 

9. All logger and/or counter/sensor/float values shall then be compared to the spot sample 
values for consistency. If the readings are inconsistent carry out the instrument checks to 
ascertain the area of discrepancy.  DO NOT adjust instrument/logger values to 
correspond to spot sample values at this stage. Enter comments on the SVS as to causes 
of discrepancies. 

10.Download data from the data logger (refer Section II) 
 

11.The Data Collector shall NOT alter the logger configuration or instrument values 
unless specifically instructed by the Section Head (Water Monitoring). 

12.Undertake any basic instrument corrective action or cleaning as required and observe if 
readings settle to correct levels. If the discrepancy cannot be fixed or if it is found that an 
instrument is not functioning correctly, or is outside the specified accuracy,  note these 
conditions in the Comments section of the Station Visit Sheet and in the logger memory. 
Notify the Principal Water Information Officer of the non-conformance, while on site if 
possible, for prompt rectification.  

13.After any work has been completed to rectify the inconsistent readings (e.g. cleaning 
probes) the new spot readings are taken and values shall be recorded on the next fresh 
page in the SVS in the ON columns, under the actual column. Data logger readings shall 
be recorded in the ON section under logger. 

      OR                       
If the visit is an intermediate visit only, and cleaning or maintenance are conducted, record 
the date, time, meter and logger readings in the Comments section of the Station Visit 
Sheet including a note of work carried out e.g. ―probe cleaned‖. 
 

 



Appendix E: Site Visit Standards/ Hydrographic Data Collection – Water Quality 

88 | 2012 

 

II. Maintenance of staff gauges and the control 

A. Read the stream staff gauge to an accuracy of .001m.  

B. Clear all gauges of any debris or obstructions. 

C. Check the control for blockage or change.  If there has been a change obtain 
the new ctf.  If there is a blockage read the staff gauge, remove the 
obstruction, wait until the new level has stabilised, then record the new value, 
and describe the work in the COMMENTS field of the SVS. 
 

III. Maintenance of Height sensors and shaft encoders 

A. Check staff gauge against instrument value 

B. If the two values correspond to within 10mm do not alter the instruments 

C. Never alter the instrument unless specifically instructed by the Principal Water 
Information Officer 

D. Float Wells 

1. Check tape height against staff gauge 

2. If the two do not correspond within 10mm check: 

   condition of the tape, beaded wire or pulley (eg for kinks) 

  the tape/float  is not stuck in silt 

  there are no obstructions (eg. wasp nests) on the counter 
weight or float 

  general condition of float well and inlets 

  the staff gauge by levelling 

3. Replace the tape if necessary 
 

E. Dry Electromechanical Sensors (eg Dps, Servo-manometers) 

1. Check the counter height against the staff gauge 

2. If the two do not correspond to within 10mm check: 

  the batteries 

  that the contacts are clean 

  the gas system (ie purge the gas lines) 

  that the orifice exists and is clear 

  the fuse in the delay unit 

 the delay unit (If the beam will not move replace the delay unit) 
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  the staff gauge by levelling  
 

F. Dry Digital Sensors 

1. Check the logger height against the staff gauge 

2. If the two do not correspond to within 10mm check: 

 the batteries 

 the gas system (ie purge the gas lines) 

 the orifice (that it exists and is clear) 

 the staff gauge by levelling 
 

G. Wet Sensors 

1. Check the logger height against the staff gauge 

2. If the two do not correspond to within 10mm check: 

 for obstructions at the end of the sensor (the nose cone) 

 the logger input 
 

H. Shaft encoders (Unidata 6509) 

1. If the instrument is not working satisfactorily do a turn test: 

 mark the pulley and note the readout 

 turn the pulley once, slowly.  The instrument value should read 
500mm more than before commencement of turning. 

 Repeat the turn test if the values do not correspond 

 If the values still do not correspond replace the instrument 

IV. Maintenance of chart recorders: 
 

A.  the following data is to be recorded on the chart: 
* Station Name/Number 
* Date, Time (EST), name of person changing the chart, 
* Staff gauge heights, rainfall values, and instrument values as per OFF 
details on SVS 
* A CLEAR mark of when and where the record ceased 
* Any other relevant details. 

 

B. Remove the used section of the recorder chart and check the operation of the 
recorder.  Afix the new section of the chart.  Copy the OFF details from the 
removed chart to the new chart.  Tick the Chart Taken space on the SVS. 
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Check that the chart is aligned, the pen is on the correct reversal, and the 
pens are working (ie have enough ink, not blocked). 

 

C. To ensure satisfactory results in removing the chart and resetting the recorder 
the HDT should be acquainted with the various types of water level recorders 
in use at stations visited by them. 
 

D. Wind the clock and check that the pawl is disengaged (if mechanical), and the 
clock is ticking. 

 

E. Fill in the ON details (normally the same as OFF details) on the next SVS 
form. 

 

F. Store the chart in a safe, dry environment prior to editing. 
 

V. Maintenance of instruments collecting rainfall data 
 

A. Measure the actual amount of rain collected in the bulk storage tank.  This is 
done using the RM, and the amount is recorded on the OFF side of the SVS 
under Actual Rain.  If no bulk storage tank exists, go directly to Step B. 
 

B. Download the logger if applicable.  Record the total rainfall in the ―logger 
rainfall‖ section of the SVS. 
 

C. If large discrepancies exist between the actual value measured in A and 
logger values the cause needs to be investigated. 
 

D. Subtract Total Rainfall recorded on ON side of SVS from Total Rainfall 
recorded on OFF side of SVS.  This should be the same as the amount of rain 
recorded on the logger for the period of ON/OFF record.  If discrepancies 
occur, the reason must be looked at, and resolved. 
 

PART 18 REMOVE COWL AND MEASUREMENT FUNNEL FROM TBRG AND 

ENSURE THE SYPHON AND FILTERS ARE CLEAN.  REPLACE COWL 

AND TIGHTEN SCREWS. 

 

II. Maintenance of in situ Electrical Conductivity/ Temperature Probes 
where the position of the fixed probe can be accessed with the hand-held 
reference meter. 

CONTINUOUS TEMPERATURE DATA SHOULD BE MEASURED AND 
RECORDED WITH CONDUCTIVITY.  THIS WILL ALLOW COEFFICIENT-
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RELATED ADJUSTMENTS TO BE MADE TO CONDUCTIVITY DATA IN THE 
FUTURE IF STANDARDS ARE CHANGED. 

During installation all attempts must be made to install the probe so that it can be removed 
easily during field visits. 

A. SUSPEND THE SENSOR OF THE HAND-HELD CONDUCTIVITY 
METER IN THE VICINITY OF THE FIXED PROBE INSTALLATION.  
ALLOW THE SENSOR TO THERMALLY STABILISE FOR FIVE 
MINUTES. THIS LETS THE TEMPERATURE OF THE SENSOR 
ADJUST FROM AIR TEMPERATURE TO  STREAM TEMPERATURE. 

B.  SWITCH THE HAND-HELD METER ON AND ALLOW THE 
READINGS TO STABILISE. 

C. Measure and record the water temperature/conductivity readings from the 
hand-held meter or thermometer.   

 

D. Read and record the logger value as per step 1.4. 
 

E. BASIC EC MAINTENANCE: 
The probe shall then be inspected after the logger reading has been recorded 
and before the data has been downloaded. 

 

1. Cabling, conduits and plugs are to be inspected for damage and security 
from the logger termination to the stream mounting assembly.  

2.  The stream mounting and the transmitter are to be inspected for damage, 
rigidity and adequate clearance above the stream bed or silt level.   

3. The immediate zone around the probe is to be cleared of debris and any 
obstructions to allow unimpeded flow past the transducer head.   

4. The cable and its termination are to be inspected for damage and 
corrosion.   

5. The probe is to be raised and inspected for the following : 

- Damage or corrosion to the probe body. 

- Silt, debris or algal contamination on the Delrin head. 

- Correct orientation:  the toroidal opening in the head should be parallel to the 
water flow and the temperature sensing button pointing upstream.  The 
toroidal head should be a minimum of 90 millimetres clear of ferrous 
material. 
 

6. If the probe has been removed from the water a zero check should be 
performed, before and after cleaning. 

7. The probe head is to be cleaned with non-abrasive material only.  
Solvents other than domestic detergents and methylated spirit are not to 
be used. A small bottle brush is suitable for cleaning out the toroid. 
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8. When satisfied with the cleanliness and integrity of the EC transmitter system 
the probe can be secured to its normal operating position.  Care is to be taken 
with the positioning and routing of cabling and tubing associated with moveable 
mounting mechanisms, especially in multi-transmitter installations. 

9.   Repeat and document the EC readings from the logger and portable test 
meter.   

F. Remedial Actions: 
 

1. If the logger and hand-held readings differ by more than 5%  full scale 
deflection  (ie of the full range of the probe) at arrival and the error is not 
reduced by the foregoing probe maintenance, then calibration and logger 
maintenance procedures will probably need to be undertaken.  Probe 
mounting damage or dislocation should be repaired by the HDT if it is 
possible to do so with a basic tool kit and with materials normally carried. 
Refer major damage to specialized installations sections. 

 

2. Before commencing any diagnostic actions confirm that the host logger is 
in a serviceable state. 

 

3. If the logger indicates an over range value then: 

a) Check that the probe is connected to the correct logger channel. 

b) Check that the logger channel is correctly scaled to the range of the EC 
transmitter with the aid of a current loop simulator or appropriate 
device 

c) Check that there is no air bubble trapped inside the toroid. 

d) Check the power supply to the EC probe.  If there is evidence of 
excessive current drain, (batteries have been discharging too 
quickly, or actual measured current is greater than 25 milliAmps per 
probe ) then suspect an electrical short circuit in the probe cabling or 
within the probe circuitry. 

e) If another transmitter cable is available, substitute this for the installed 
cabling and retest. 

f) If correct EC values are still not obtained, then the probe will need to be 
replaced. 
 

4. If the logger indicates nil output from the EC probe then: 

Carry out steps a) and b). 

Check that excitation power is being supplied to the transmitter.  This may 
be from the logger connexion, in which case, recheck the logger 
analogue supply voltage. 

Carry out steps c) and d). 
 

5. If the logger indicates an EC value within the transmitter's range, but 
outside 10% of the WTW then: 

Carry out steps a) and b). 
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Carry out the procedure for calibration of EC probes. 

Carry out step e). 

 

III. Maintenance of fixed conductivity/temperature probes where the fixed 
probe is not accessible with the hand-held reference meter. 

A. Where the location of the fixed probe cannot be accessed with the hand-held 
meter because of the distance of the probe from the stream bank or the depth, 
consideration should be given to suspending the sensor from a  boat to 
measure the conductivity and temperature parameters in the vicinity of the 
fixed probe. 
 

B.  Where the depth of the fixed probe is in excess of the hand-held sensor lead, 
 consideration should be given to using a point water sampler to extract a 
water sample  to the surface. This may be achieved by use of an appropriate 
sampling device or pumping the sample to a collection point. This latter 
method may be employed at installations where a sampling hose is located 
near the fixed probe. 
 

C.  If these methods are employed they shall be noted on the Station Visit Sheet 
and in the logger memory as a comment if facility is available.    
 

IV. Maintenance of turbidity probes 

The portable meters used shall be colour compensated and calibrated in the 
laboratory prior to each field trip and immediately afterwards. 

A. Do not use standard solution in the field. 

B. Use a portable meter to take a spot sample and compare to the probe reading. 
20% difference is a reasonable result. 

C. Clean the lens with a tissue only, or if available an ultrasonic or ―windscreen 
wiper‖ cleaner.  Replace the optical lens once a year 
 

II. Taking water quality gaugings 

A water quality gauging is undertaken to validate the measuring point in relationship 
to total stream cross section. 

A. A profile of water quality parameters across the stream section at the location 
of the fixed probe shall be undertaken, at a minimum, on an annual basis.  

B. Specific to individual site conditions, water quality profiling may be undertaken 
more frequently to allow more accurate interpretation of logged data from the 
fixed probe.  

C. The method of profiling the stream section shall be undertaken as per Procedure 
73044 
 

III. Taking flow gaugings Follow procedures 73036 to 73043 
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IV. Taking Cross sections Follow procedures 73050 to 73064 

V. Carrying out Annual Inspections Follow procedure 73051 

 

PART 19 DOCUMENTATION 

NIL 
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The table below identifies monitoring commitments under the Landscape Monitoring Program 
and responsibility for each of these programs.  These commitments are subject to review 
within the Landscape Monitoring Report and can be changed with agreement of the 
Commonwealth and State.  Note that there is the potential for supplementary monitoring 
across all these monitoring subjects within farm water access plans. 

 

Subject Monitoring Commitment Responsibility Frequency 

Fish 
Monitoring 

Focal species surveys for three 
species (Galaxias fontanus, 
Galaxias tanycephalus and 
Paragalaxias mesotes)  

Tasmanian 
Government 

annually 

Flora 
Monitoring 

Focal species habitat 
assessment surveys for those 
flora species which intersect 
with properties where water 
sales have occurred at the time 
of writing this report.  Focal 
flora species include ((Black-
tipped spider-orchid (Caladenia 
anthracina), the Fleshy 
greenhood (Pterostylis 
wapstrarum), Amphibromus 
fluitans (Floating swampgrass), 
Glycine latrobeana (Clover 
glycine) and Ranunculus 
prasinus (Tunbridge 
buttercup)). 

Tasmanian 
Government  

annually 

Groundwater 
Monitoring 

Maintenance of current 
groundwater monitoring 
network. Review of historical 
NAP groundwater monitoring 
bores for potential inclusion into 
current network using Hocking 
(2009) criteria. Installation of 
new sites in areas where 
groundwater monitoring does 
not currently occur. 
Identification of new sites will 
occur using criteria in section 
5.10 of this report and Hocking 
(2009). Monthly groundwater 
water quality monitoring of 
conductivity, temperature and 
pH. 

Tasmanian 
Government 

monthly 

Soil salinity 
monitoring 

Measurement of soil salinity 
consistent with SCEAM 
Program monitoring 

Tasmanian 
Government 

5 yearly 

Streamflow 
Monitoring 

Ongoing streamflow monitoring 
at all identified sites in Section 
5.11 of the report. Construction 
of streamflow weirs by the 
water entity  

Tasmanian 
Government/Water 
Entity 

monthly (water 
quality) 

continuous 
(streamflow) 
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Subject Monitoring Commitment Responsibility Frequency 

Water Quality Continuous water quality 
monitoring for temperature, 
conductivity and turbidity at all 
streamflow sites. Spot samples 
of temperature, conductivity, 
turbidity, dissolved oxygen and 
pH  

Tasmanian 
Government/Water 
Entity 

monthly 

Mapping 
changes in 
vegetation 
extent 

Monitoring of Vegetation Extent 
undertaken via the MVEP 
program to synchronise with 
reporting cycles under the 
landscape monitoring program. 

Tasmanian 
Government 

Initially after 3 
years and then 
every 5 years 
thereafter 
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Analysis of patch (polygon) size in the assessment of fragmentation and vegetation 
change 

A number of DPIPWE programs have used vegetation polygon size as indications of 
fragmentation and condition (Lowland Grassland Review Expert Group 2008).  While there 
are no standard definitions that delineate between large and small sized polygons, these will 
need to be developed for the Landscape Monitoring program in order to determine the 
degree of fragmentation and connectivity of vegetation communities within the Midlands 
Water Scheme. 

Some of the difficulties in the classification of actual polygon sizes were encountered in the 
Review of the Conservation Status of Lowland Themeda and Poa Grassland Native 
Vegetation Communities (Lowland Grassland Review Expert Group 2008).  This has been 
discussed with DPIPWE vegetation specialists in an attempt to get some consensus on when 
a large polygon through time and fragmentation becomes ―small‖.  

Table 4 below taken from the review (focusing on column 1 ―Patch area‖ , Column 4 ―no of 
patches GTL - Themeda‖ and column 8 ―no of patches GPL - Poa) illustrates the difficulties 
in putting a firm separation between large and small polygons.  Table 5 shows that the 
number of patches greater than 25 ha start decreasing markedly for both GPL and GTL 
supporting the common view amongst vegetation specialists that there a large numbers of 
small vegetation patches and small numbers of larger vegetation patches hence the inclusion 
of measures of polygon size in the Landscape Monitoring Program.  On first glance 25 
hectares appears to be a good point to separate ―large‖ and ―small‖ polygons.  
 
The categories or ―bin sizes‖ used within the review were selected on the basis of being neat 
numbers (e.g. 5-10, 10-25ha) but would have also been chosen to highlight the biased 
distribution of patches at the smaller end of the size spectrum (i.e. To demonstrate that many 
patches are small). Inferences can only be made in very general terms about the influence of 
patch size on condition.  Arbitrary assignation of the dimension of patch or polygon size 
could identify small polygons between 1 and 10ha and large sized polygons greater than 
100ha. Those between 10 and 100ha would be moderate sized.  It should also not be 
assumed that all 'small' polygons are of less conservation value.  

In summary it is difficult to define small and large polygons without the application of 
statistical analyses that can robustly delineate size groups and these techniques will need to 
be investigated in the scientific literature prior to preparation of the first Landscape 
Monitoring report in 2017.  Without this investigation this protocol cannot be definitive on 
polygon size classification.  A footnote on dealing with polygon size has been inserted on 
Page 41 stating that appropriate statistical analyses and procedures to delineate large and 
small polygon size and provide an index of fragmentation will be finalised prior to delivery of 
the three year report. 
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