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Executive Summary

TasWater (TW) propose to relocate the existing Cygnet STP treated effluent outfall into deeper water within Port
Cygnet to improve treated effluent dilution and dispersion. The current treated effluent outfall location was
identified by TW as posing an unacceptably high risk to the environment through potential eutrophication
impacts. The project is seen by TW as the first key upgrade in a staged approach towards achieving a sustainable
discharge at the Cygnet STP.
The Cygnet Sewage Treatment Plant Outfall Relocation Project involves pumping the treated effluent to a new
discharge location approximately 150 m off Crooked Tree Point in Port Cygnet to a depth of approximately 6 m.
The components of the project include a new pump station, 1.7 km pressure pipeline, and an 150 m effluent
discharge outfall pipeline with an attached 20 m 5-port diffuser. The project does not involve any changes to
treated effluent quality or quantity from the STP and is focused entirely on improving environmental outcomes
by increasing the dilution and dispersion effects at the outfall location.
The project was deemed a level 2 activity under the Environmental Management and Pollution Control Act 1994
by the EPA Tasmania, due to its association with the existing Cygnet STP, and was determined to be a class 2B
project, requiring the development of an Environmental Impact Statement (EIS) (this document). The project is
also subject to a planning application with the Huon Valley Council. The project was not referred to the
Commonwealth government for assessment.
The project has been designed to minimise its footprint on the environment through the use of trenchless
technology for the installation of the pipeline, including the marine outfall. The construction period is expected
to last approximately 12 months and may impact on traffic movements along the Channel Highway from time to
time, but not in a significant manner. No other significant impacts are likely as a result of the construction of the
project.
The key operational environmental risk identified for the project is the potential water quality implications of the
discharge of the treated effluent into the marine/estuarine waters of the Huon Estuary. However, as the project
relates to the relocation of an existing discharge from shallow waters along the shoreline of Port Cygnet into
deeper waters off Crooked Tree Point, the overall outcome is predicted to be a net environmental benefit to the
Port Cygnet environment and in particular to the Port Cygnet Marine Conservation Area.
The project will be constructed in accordance with industry best practice environmental management, as with all
of TW’s projects. A comprehensive marine ambient monitoring plan has also been included with the EIS to
ensure the potential impacts of the project on the receiving environment are monitored.
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List of Abbreviations
Term

Meaning

ADCP

Acoustic doppler current profiler

ADWF

Average dry weather flow

AMP

Ambient monitoring plan

AMR

Ambient monitoring report

ANZECC/
ARMCANZ

Australian and New Zealand Environment and Conservation Council (ANZECC) & Agriculture and
Resource Management Council of Australia and New Zealand (ARMCANZ), 2000

ASS

Acid Sulfate Soils

CDO

TasWater Capital Delivery Office

CEMP

Construction environmental management plan

CFFEV

Conservation of Freshwater Ecosystem Values database

DSG

Department of State Growth

EDOP

Effluent disposal outfall pipe

EIS

Environmental Impact Statement (this document)

EMPCA

Environmental Management and Pollution Control Act 1994

EPA

Environment Protection Authority

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999

EPN

Environmental Protection Notice

HVC

Huon Valley Council

LUPAA

Land Use Planning and Approvals Act 1993

MCA

Marine conservation area

ML

Megalitres

MOU

Memorandum of understanding between TasWater and the EPA

NOI

Notice of Intent

NVA

Natural values atlas
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Term

Meaning

PEV

Protected Environmental Value

PS

Pump Station

STP

Sewage Treatment Plant

TSPA

Threatened Species Protection Act 1995

TW

TasWater
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1 Introduction
1.1

Title of proposal

This Environmental Impact Statement (EIS) has been prepared to seek approval for the proposed Cygnet Sewage
Treatment Plant Outfall Relocation Project.
1.2

Proposal overview

Tasmanian Water and Sewerage Corporation (TW) own and operate the Cygnet Sewage Treatment Plant (STP) in
southern Tasmania. The STP services the equivalent of 1,200 people (around 500 local connections) and is
licensed under Environmental Protection Notice (EPN) 8533/1 to treat up to 400 kL of sewage per day.
The Cygnet STP has been identified by TW as posing an unacceptably high risk to the environment, due to its
current effluent discharge regime, which sees treated effluent discharged via an open-ended pipeline to an
intertidal area of Port Cygnet, adjacent to the STP and within the Port Cygnet Marine Conservation Area (MCA).
Through an extensive strategic business case analysis, TW identified that relocating the existing outfall into
deeper water within Port Cygnet was the most effective first step in improving the environmental performance
of the STP. By moving the outfall to deeper water, better dilution and dispersion of treated effluent will be
achieved, thus reducing the impacts on the surrounding environment, including removing the discharge from
the MCA, and reducing the chance of community contact with the treated effluent. The project is seen by TW as
the first key upgrade in a staged approach towards achieving a sustainable discharge at the Cygnet STP.
The proposed Project includes the following three key components:
•

Construction of a new treated effluent pump station (PS) at the existing STP site to pump treated
effluent through to the new discharge location.

•

A buried pressure pipeline from the existing STP, following the Channel Highway, to a point at the highwater mark of Crooked Tree Point, Port Cygnet, to convey treated effluent to the new discharge
location.

•

A submerged effluent discharge outfall pipeline from the high-water at Crooked Tree Point out to a
discharge point in Port Cygnet, with a diffuser arrangement incorporated into the outfall design. A
collar will be provided at the end of the outfall pipeline to allow future pipeline extensions if required.

Collectively, the above components are referred to as ‘the Project’ throughout this document. The location of the
Project and its components are shown in Figure 2-1 (the Project Footprint). The Project does not involve any
upgrades or other modifications to the existing STP and will not result in any change to treated effluent quality or
quantity.
The terrestrial portion of the buried pressure pipeline is considered prescribed works under the Water and
Sewerage Industry (General) Regulations 2019 and is therefore exempt from planning approval requirements
and exempt from assessment as part of the Project. It is included in this document for context only and does not
form part of the application.
Construction of the Project is planned to commence in June 2022 and is expected to take approximately 12
months to complete, including commissioning. The Project total construction cost is expected to be
approximately $8 million.

Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

4

1.3

Proposal location

The proposed Project will occur at Port Cygnet in southern Tasmania. The proposed treated effluent PS will be
located within the STP site, the effluent discharge outfall will be located off Crooked Tree Point and the treated
effluent pressure pipeline will run from the STP to the outfall pipeline location following the Channel Highway
and Henleys Road.
This EIS relates only to the pump station and effluent discharge outfall pipeline (and diffuser) and excludes the
treated effluent pressure pipeline. As such the boundaries of the Project for the purposes of this EIS are:
•

Cygnet Sewage Treatment Plant – 7321 Channel Highway, Cygnet, Tasmania (Title Reference
157713/1); and

•

A portion of Crown land from the high-water mark at Crooked Tree Point, Port Cygnet offshore to the
terminal end of the proposed effluent discharge outfall pipeline.

Collectively, these land parcels are referred to as “the Land” throughout this document and define the area in
which the level 2 activity will occur within, for permitting purposes. The Land is illustrated on Figure 2-1, along
with the Project Footprint and overall project location.
1.4

Project context and background

The Cygnet STP was included in TW’s top 20 STPs identified for priority improvement works under a
Memorandum of Understanding (MoU) that was entered into with the EPA in 2016. In December 2019, the MoU
between TasWater and EPA concluded. The MoU focused on improvements at the ‘Big 13’ highest flow volume
sites as well as the ‘Top 20’ which were STPs with the greatest key environmental risk from the remaining Level 2
EPA regulated STPs. The projects associated with the Top 20 were mandated projects with an agreed completion
date for December 2019. As such these projects are still required for delivery to address the key environmental
risk and should now be considered overdue.
The Cygnet STP currently discharges pumped batches of treated effluent from a retention lagoon to an intertidal
area of Port Cygnet, a short distance from the STP via an open-ended pipe. This currently occurs four times per
day, with duration of each batch dependent on influent loads. This discharge arrangement results in poor
dispersion and dilution (mixing) and has been identified by TW as posing an unacceptably high risk to the
environment.
Environmental risks associated with the existing discharge include human health risks to recreational users of
the intertidal area and surrounding waters through potential exposure to pathogens from the treated effluent;
eutrophication and toxicity risks to the environment from insufficient dispersion and dilution of the treated
effluent; and potential contamination of sediments through the uptake of concentrated effluent constituents.
To explore options to achieve better environmental outcomes at the STP, TW prepared a Strategic Business Case
for Effluent Management at the Cygnet STP in September 2018. Several potential options to improve the existing
scenario were investigated, including re-use, and it was determined that a relocated effluent outfall was the
most viable and achievable approach to solving the immediate issue of an ineffective discharge location. The
preferred, and proposed, outfall location was selected after investigation of several options as outlined in
Section 3.
This Project is seen by TW as a first step in a staged approach for improving the environmental performance of
the STP and does not affect the desire of TW to further improve the performance of the STP beyond this Project
in the future.
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1.5

Legislative framework

TW submitted a Notice of Intent (NOI) for the Project on 16 October 2020. Following receipt of the NOI, the EPA
Tasmania determined the Project to be a level 2 activity under the Environmental Management and Pollution
Control Act 1994 (EMPCA) due to its association with wastewater treatment works and determined that the
Project would require a class 2B assessment under the Act. In November 2020, the EPA issued Project Specific
Guidelines (PSGs) for the Project, requiring the submission of an Environmental Impact Statement (EIS) (this
document).
This EIS has been prepared in accordance with those PSGs and the EPA Tasmanian Guidelines for Preparing an
Environmental Impact Statement (March 2019), both documents are available on the EPA Tasmania website at
time of publishing.
The Project will be subject to assessment under Section 25 of EMPCA through the lodgement of a planning
permit application to Huon Valley Council (HVC) (along with a copy of this EIS) which will then be referred by
HVC to the EPA Tasmania for assessment.
The Project has not been referred to the Commonwealth government under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) as it is unlikely to significantly impact any matters of National
Environmental Significance (MNES).
In addition to the above statutory approval process the proposed Project must also comply with a broad range of
environmental and planning legislation, guidelines, standards, and policies as described in the relevant sections
of this EIS.
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1.6

Proponent

The Project proponent is Tasmanian Water and Sewerage Corporation (TW), the authority responsible for the
provision of water, wastewater, and recycled water services throughout Tasmania. TW was formed on 1 July
2013 and manages over $2 billion in assets. TW owns and operates 110 sewage treatment plants (STPs) and has
significant experience and capacity to undertake the proposed Project.
Proponent and activity operator details are as follows.
Name of Proponent: Tasmanian Water & Sewerage Corporation Pty Ltd, trading as TasWater (TW)
Registered Address of Proponent: 163-169 Main Road Moonah, TAS, 7009
Postal Address of Proponent: GPO Box 1393 Hobart Tas 7001
ABN Number: 47 162 220 653
ACN Number: 162 220 653
Contact Person: Matt Drysdale (TasWater CDO Project Manager)
Address: GPO Box 1393, Hobart TAS 7001
Phone: 0417 570 724
Email: matt.drysdale@taswater.com.au

Activity Operator: Kate Westgate, Leader Environmental Performance
Address: GPO Box 1393, Hobart TAS 7001
Phone: 0436 625 550
Email: kate.westgate@taswater.com.au
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2 Proposal description

The proposal is for the relocation of the existing Cygnet STP effluent outfall into deeper water within Port
Cygnet, to improve effluent dilution and dispersion in the receiving environment. The Project purpose is to
improve the environmental outcomes of the existing STP outfall and does not seek to modify the existing STP
treatment capacity or process in any way.
The Project will include the following components:
•

Construction of a new treated effluent pump station (PS) at the Cygnet STP with a capacity to meet
the 2050 design horizon for the STP.

•

Construction of a new 1.7 km buried pressure pipeline from the Cygnet STP to the high tide mark at
Crooked Tree Point Reserve.

•

Installation of a new marine effluent discharge outfall pipeline and diffuser from the high tide mark at
Crooked Tree Point Reserve offshore approximately 150 m to a depth of 6 m in Port Cygnet.

The terrestrial portion of the buried pressure pipeline is considered prescribed works under the Water and
Sewerage Industry (General) Regulations 2019 and is therefore exempt from planning approval requirements
and exempt from assessment as part of the Project. It is included in this document for context only and does not
form part of the application.
“The Land” on which the Project will occur for the purposes of this EIS, and a conceptual layout of the Project
components are shown in Figure 2-1.
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Figure 2-1

2.1

Existing STP operation

The Port Cygnet STP, in southern Tasmania, is an existing Level 2 activity operated under EPN 8533/1 and council
permit 3489. The following provides an explanation of the current process flow of the Cygnet STP, which is also
shown graphically on Figure 2-3.
The Cygnet STP is licensed to treat 400 kL of sewage per day, while TW have calculated an average dry weather
flow (ADWF) of ~260 kL/day based on recent sewer catchment modelling involving real measurements. Inflow to
the STP is impacted significantly by rainfall events as shown in Figure 2-2, which compares inflow to rainfall from
July 2019 to June 2020.
Based on flow meters installed at the STP, peak daily inflow in 2019 was an average of 445 kL per day in August,
with the lowest daily inflow recorded at an average of 228 kL per day in October. Peak daily inflow between July
2019 to June 2020 was 2,745 kL/day recorded on 23/06/20, with the minimum daily flow of 101 kL/day recorded
on 25/02/20 (see Figure 2-2).

Figure 2-2

Measured STP influent with rainfall data (yellow line denotes EPN licence limit of 400 kL/day)

Influent from the catchment initially passes through an inlet works area where a spiral screen removes debris
from the influent. During high-flow events there is the option to bypass the inlet screening works straight
through to the next treatment area (with Manufacturer’s specifications suggesting this would occur when inflow
Cygnet Sewage Treatment Plant Outfall Relocation Project
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reaches ~70 L/s). However, the threshold required for the bypass to occur has not been reached since the
installation of the inlet screen approximately 15 years ago.
The screened influent then enters a Pasveer Ditch system, where aeration and settlement occur. The aeration
cycle is generally 3.5 – 6 hours, followed by a settling period of 1 hour. The supernatant is then decanted to a
retention lagoon, with decant cycles lasting approximately 30 minutes. There are four decant events that take
place in a 24-hour period (currently 4.30 am, 10.00 am, 3.00 pm, and 10.00 pm). As the supernatant is decanted,
sodium hypochlorite is added as a disinfectant using an operator adjustable dosing set point. The sodium
hypochlorite pump is linked to the decanting switch gear, ensuring it pumps during a decant event.
In periods of wet weather, the level float switch located in the Pasveer Ditch can deactivate the aerator and
decanter, with settlement the only form of treatment utilised prior to the supernatant spilling over the weir to
the retention lagoon. During this mode, the sodium hypochlorite pump is also deactivated, with disinfection only
able to occur by manually switching the pump on. Experience at the STP suggests that the float switch will
disengage the aerator and decanter when the inflow reaches a daily flow rate of ~1.5-2 ML. These high flow
conditions are seasonal, with the prevalence of events occurring between May and October.
Once the supernatant reaches the retention lagoon it requires 75 minutes to ensure appropriate chlorine
contact time. When the appropriate retention time is reached, the STP effluent is released to flow via a gravity
connection to the current PS, where it is pumped at the maximum speed to the current intertidal discharge
location, until the retention lagoon has been drained. The PS empties the retention basin four times per day in
standard operating flows, with an estimated volume of 65 m3 per cycle (based on ADWF of 260 m3). This results
in a batched discharge, currently occurring four times per day.
Under normal operating conditions, the retention lagoon is not utilised to its full volumetric capacity and
provides a level of emergency storage in periods of high inflow. In extreme events the retention lagoon will
overflow to the receiving environment via the existing effluent discharge outfall pipe.

Figure 2-3: Existing STP layout
2.2
2.2.1

Project Components
Treated effluent pump station

A new treated effluent pump station (PS) is required to pump treated effluent along a pressure pipeline and
effluent discharge outfall pipeline to the outfall location. The PS will pump effluent in batches after each batch
has finished treatment in the retention lagoon. The new PS is proposed to be constructed within the boundary
of the Cygnet STP site, as shown in Figure 2-1. The existing PS will be decommissioned, with all components
removed for recycling or reuse and the concrete wet well demolished and capped in-situ.
Cygnet Sewage Treatment Plant Outfall Relocation Project
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The PS will consist of a precast concrete package PS, with installed pumps operating in a wet well at a depth of
approximately four meters. Power will be supplied to the PS via the existing STP switchboard infrastructure and
water will be supplied by an existing water connection on site. No power or water upgrades are required to
facilitate the PS. The majority of the new PS will be underground, except for a control panel and concrete cover,
the new PS will appear similar to the existing Cygnet STP PS shown in Figure 2-4.

Figure 2-4

Existing Cygnet STP pump station

To determine flow capacity requirements of the PS, TasWater completed a flow survey of the Cygnet sewer
network in 2019, using local rainfall data to calibrate the sewer reticulation model (InfoWorks) for the
catchment. The TasWater Cygnet Growth and Capacity Plan’s 2025 and 2050 growth horizons were applied to
the model, with the 2050 design horizon adopted for design flows for the PS to allow future capacity.
A qualitative risk assessment was also completed for the new PS which reviewed the location sensitivity of the
proposed PS in line with the EPA Sewage Pumping Station Environmental Guidelines (October 2019) (SPS
Guidelines). The risk assessment determined the PS to have a location sensitivity of ‘Medium’ (ERA, March
2020). This rating requires the PS to have a target overflow frequency of a maximum of 10 overflow events in a
10-year period. This is equivalent to designing the PS to be able cope with flows up to a 1-year ARI (Average
Recurrence Interval) storm event.
Based on the 1-year ARI storm event and the 2050 design horizon, TW calculated that the PS requires a design
peak flow of 60 L/s. This ensures the PS can keep up with the 2050 design horizon and up to a 1-year ARI storm
event (calculated with storage of peak instantaneous flows). This is considered a conservative pump rate as the
upstream network of pump stations transferring flows to the STP would require significant upgrade to be able to
deliver this volume of influent to the STP.
Also, in accordance with the SPS Guidelines, a medium location sensitivity rating requires the PS to have a
default retention time between high level alarm and overflow to the environment of 4 hours (referred to as the
emergency storage). At the PS design horizon of 2050, this equates to 70.7 m3. As the new PS will be
hydraulically linked via low level gravity pipework to the retention lagoon, the lagoon will be utilised to meet the
SPS Guideline emergency storage requirement. The retention lagoon has a total volume of 209 m³ at nominal
Top Water Level RL1.05, with normal operation of the plant occurring below this level. In an emergency shut
Cygnet Sewage Treatment Plant Outfall Relocation Project
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down (i.e., power loss to the PS) there is currently 300 mm freeboard, or 87 m³ of storage before an emergency
overflow would occur at RL1.35, thus satisfying the emergency storage requirements of the SPS Guidelines.
The existing STP licensed discharge location immediately offshore to the STP into the Port of Cygnet, will be
retained as the emergency relief structure for the retention lagoon and PS.
2.2.2

Pressure pipeline

The new pressure pipeline will extend approximately 1.7 km from the new PS, traversing alongside the Channel
Highway, then Henleys Road, terminating at the high-water mark at Crooked Tree Point where the effluent
discharge outfall pipeline is proposed to commence, as shown in Figure 2-1.
The pressure pipeline will be constructed of a trenched polyethylene pipeline with an external diameter of
280 mm (OD280 PE100). The pipe comes in 6 m, 12 m or 20 m lengths that are fusion welded together. There
are quality procedures around the welds to ensure that they are solid and leak free; staged pressure testing
every ~500m will then be undertaken to ensure there are no leaks, in accordance with Water Services
Association of Australia standard practices for polyethylene pipes.
The pressure pipeline will be installed using a combination of open-cut trench and directional drilling (or other
trenchless technology). Trenchless technology will be utilised for any waterway or drainage line crossings along
the Channel Highway as well as several other lengths along the highway either too narrow to open trench or
with specific environmental values to maintain. Trench depths will range from 1 – 2 m along the alignment.
Trenched sections will be backfilled with suitable engineered cover and reinstated as per local requirements.
As noted previously the pressure pipeline component is exempt from planning approval and excluded from this
application and is discussed here for context only.
2.2.3

Effluent discharge outfall pipeline

The effluent discharge outfall pipeline will extend approximately 150 m offshore into Port Cygnet Bay, in a southwesterly direction from Crooked Tree Point, to a depth of approximately 6 m.
The proposed depth of the outfall was based on a combination of previous investigations in the receiving
environment, internal TW cost-benefit analysis, and the latest modelling undertaken for the Project (see Section
6.2.3.2). The depth selected was considered to achieve a balance between improved treated effluent mixing and
capital cost; any further increase to outfall depth posed significant additional capital cost without a comparable
improvement in mixing .TW determined that the environmental benefit attained by extending the outfall to the
next depth contour, at 7 m, would not achieve as much of an equitable environmental return on cost in
comparison to other pressing TW upgrade projects.
The pipeline will be constructed of OD280 PE100 pipe which will preferentially be horizontally directionally
drilled to the proposed discharge location, dependent on the geological conditions encountered during the
construction process.
As an alternative to directional drilling, the pipeline may be laid along the seafloor using a suitable vessel. The
pipeline would be weighted using precast concrete collars at regular intervals.
At the discharge location a diffuser will be installed at the terminal end of the pipeline, positioned just above the
seafloor to assist with dispersion efficiency. The current concept design is for a five-port design with 50 mm
ports spaced at 5 m intervals. The ports will have a vertical angle of approximately 20 degrees to reduce scour
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on the seabed and a horizontal angle perpendicular to the ambient flow. The diffuser design will be finalised at
the detailed design stage. The diffuser will be installed by divers from a vessel.
A collar will also be provided at the terminal end of the outfall pipeline to allow future pipeline extensions if
required.
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2.3

Construction

Construction activities will include excavation and installation of the new precast PS, trenching and directional
drilling of the pressure pipeline, and either directional drilling of the effluent discharge outfall pipeline or use of
a vessel to lay the pipeline on the seafloor.
Machinery to be used for the construction process includes a 5-25 t excavator(s), a directional drill rig, delivery
and support trucks along with a vac truck on site for any dewatering requirements. As mentioned, a vessel may
be required for the installation of the marine outfall and diffuser, dependent on geological conditions
encountered during drilling attempts. The construction phase will also generate light vehicle movements as
construction staff access the site on a daily basis.
Construction vehicles (including machinery and equipment) will access the site via Channel Highway and other
arterial routes, all of which have sufficient capacity to accommodate likely traffic volumes. Any vessels required
for construction (e.g. barge) will be launched from suitable nearby launching facilities and will be minimal in
relation to existing vessel movements.
A construction compound will be established within the existing STP land boundary, just outside the front of the
gated STP area, with all machinery and vehicle parking to be contained within this area. Existing toilet and
kitchen facilities at the STP will be used for construction staff. The construction compound will also be used for
equipment and materials laydown.
Small, temporary, areas will be required along the pressure pipeline route and at Crooked Tree Point for
machinery access and laydown of pipe sections immediately prior to installation. These activities will be located
within already disturbed sites and be excluded from areas of environmental value.
Construction is not expected to require the use of any significant quantities of raw materials (e.g. gravel). If small
volumes of such material are required (for hard stand establishment or backfill of trenching for example) this will
be sourced from local quarries and brought to site as required to avoid stockpiling. Material extracted from the
site (e.g. from the pressure pipeline trench, directional drilling and PS excavation) will be reused within the
construction where possible and where this is not possible will be disposed of offsite at a suitably licensed
facility.
Construction is expected to commence in June 2022, with a 12-month construction and commissioning window.
Construction activities on the three major components of the Project will occur concurrently, with different
construction machinery and crew skill sets required for each component. The outfall is likely to be constructed
first, to allow for alternative construction crews and equipment (e.g. marines vessels) to mobilise in the event of
a failed HDD shot.
Construction is proposed to be undertaken 7 days a week. Construction hours will be limited to:

2.4

•

Between 0700 and 1800 Monday to Friday

•

Between 0800 and 1800 Saturday

•

Between 1000 and 1800 Sundays and public holidays

Commissioning and Operation

Once the upgraded outfall facility works are complete, the PS, pressure pipeline and effluent discharge outfall
pipeline will be commissioned and tested for functionality. Leak testing of the entire pipeline will occur
throughout the commissioning period, which is expected to last for approximately 1 month.
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Once operational the PS, pressure pipeline and effluent discharge outfall pipeline will form part of the existing
STP, included in the Operational Management Plan for the site and maintained accordingly. The Project will
essentially operate 24 hours a day, seven days a week, as the existing STP does.
There will be no long-term change in site access, traffic volumes or effluent flows as a result of the Project. There
is no requirement for offsite infrastructure upgrades (e.g. power, water, or access roads) to facilitate the
construction or operation of the Project.
Monitoring at the outfall and surrounds will be undertaken in line with the monitoring proposed in Section 7.
2.5

Decommissioning

The nominal operational lifespan of the pressure pipeline and effluent discharge outfall pipeline infrastructure is
~80 years. Operational lifespan for the PS components are as follows: concrete structures 90 years, pipes
80 years, pumps/valves 25 years and switchboards 20 years. It is assumed those components with an
operational lifespan <80 years will be replaced in an ongoing basis to match the lifespan of the effluent discharge
pipeline. At the end of the design life the assets will be assessed, and if required, decommissioned.
Decommissioning of the PS is expected to involve full removal of all components, backfilling with clean fill and
reinstatement of natural ground. Decommissioning of the pressure pipeline and effluent discharge outfall
pipeline may involve pipeline removal or potentially capping, cleaning and retaining pipelines in situ.
As the Project components will form part of the existing Cygnet STP, they will be included in any
decommissioning plans prepared for that site.
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3 Project alternatives

The rationale for the Project is to reduce the public health and environmental risk posed by the existing effluent
outfall location. Effluent currently discharges to an intertidal region on the shoreline of Port Cygnet adjacent to
the STP, a location accessible to the public and within the Port Cygnet Marine Conservation Area (MCA).
The intertidal discharge area provides limited mixing potential for the discharged effluent, resulting in
insufficient dilution and dispersion. This has led to eutrophication impacts in the direct vicinity of the outfall area
as evidenced by increased levels of visible green algal growth in the intertidal zone (Marine Solutions, 2015).
Additionally the current discharge arrangement also poses a risk of impacts to the water and sediment quality
within Port Cygnet and potential bioaccumulation of contaminants in resident marine flora and fauna. This then
presents further downstream ecosystem and human health risks, such as consumption of contaminated
seafood.
Aside from presenting a eutrophication and contaminant risk, there is also the direct risk to public health for any
recreational users of the area, associated with potential exposure to concentrated levels of bacteria in the
effluent from time to time.
TW undertook an extensive Strategic Business Case Analysis for the management of the environmental
performance of the Cygnet STP, comparing the costs and benefits of several proposed options. The following
options were considered within the context of TW’s Strategic Plan, its former MOU with the EPA, and its
obligations under EPN 8533/1:
•

Continue under current discharge arrangements - not considered acceptable, due to potential
environmental impacts and commitment made to the EPA in the MOU to address risks.

•

Develop an effluent re-use scheme with centralized effluent storage within a TW dam – not considered
favorable. High capital and operating costs, land requirements for a new storage dam or costs to
rehabilitate existing dam, lack of end user demand, and the lack of guaranteed supply of the effluent
water posed significant barriers to this scheme.

•

Install an effluent re-use scheme with on-farm effluent storage – not considered favorable for the
same reasons as above. Finding farmers willing to provide on-site storage for the water is unlikely given
the low land holding sizes, and existing irrigation schemes.

•

Construct a new outfall in deeper water in Port Cygnet outside of the MCA – preferred option.

•

Construct a new outfall coupled with a summer effluent re-use scheme – not considered favorable.
Whilst the level of re-use infrastructure required is lower, the annual management requirements are
higher given the requirement for monitoring and reporting at both the outfall and the irrigation areas.
There is potential for this re-use option to be explored further in the future within the context of TW’s
strategic planning. The current outfall relocation Project does not preclude this future option.

The construction of a new effluent discharge outfall pipeline into deeper water within Port Cygnet is considered
by TW to be the most effective first step in improving the environmental performance of the Cygnet STP. The
Project does not preclude TW from making further infrastructure and performance upgrades to the STP in the
future. Future upgrades will be considered on the basis of environmental risk, as well as prudent expenditure
within the broader context of TW infrastructure upgrade requirements.
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The proposed location of the outfall was chosen as it is outside of the Port Cygnet Marine Conservation Area
(MCA) and on the opposite side of the bay to the local boat ramp, the Port Cygnet Sailing Club, and yacht
mooring area. A second option to move the outfall further to the south along the Channel Highway was
investigated, but was dismissed early on due to construction difficulty, specifically around insufficient space to
launch a straight drill shot from, and because the parcel of land was privately owned. There was also a third
option considered which involved a straight drill shot from the STP out to the middle of Port Cygnet through the
MCA, but this approach was abandoned due to the high likelihood of the drill shot failing.
In order to achieve the optimal balance between mixing requirements and outfall length, mixing zone modelling
was undertaken at a range of depths and the most efficient depth selected as the final location (as discussed in
detail in Section 6.2). Diffuser design was also optimized using modelling, with several different port
arrangements considered before the five-port diffuser design was identified as the optimal design.
Consideration was made to alternative construction techniques with lower environmental impact. As a result
sections of the pressure pipeline route will be installed using trenchless technology (due to site access issues and
protection of ecological values). Similarity the effluent discharge outfall pipeline will be preferentially installed
using directional drilling, with marine-based construction only used in the event directional drilling is not
practical.
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4 Public consultation

TW have engaged with several key stakeholders and community groups throughout the development of the
Project. Consultation has been ongoing throughout the approval process with the EPA, HVC, and Department of
State Growth (DSG). Engagement has also occurred with several community groups, including with members of
the Cygnet Association, Cygnet Landcare Group, and Port Cygnet Sailing Club. The consultation process has
highlighted the community’s passion for recreational use, natural amenity, and the collective care of Port
Cygnet.
TW prepared a summary of issues raised throughout the stakeholder engagement process, and outcomes from
each discussion, as summarized in Table 4-1.

Table 4-1

Stakeholder analysis completed during Project development

Stakeholder

Engagement
undertaken

Issues raised by
stakeholder

Outcomes of engagement
undertaken

Environment
Protection
Authority

Discussions and
communication
throughout the
approval process,
including several faceto-face meetings
between TW and TW
CDO environmental
advisors and EPA
assessing officer.

Specific concerns were
raised over quality of the
submitted draft EER, no
significant issues since
reallocation of Project as a
class 2B assessment.

TW is working closely with the
EPA to finalise a way forward for
the Project.

Face-to-face meetings
and communication
with Manager Asset
Planning, Executive
Manager Infrastructure
Services and
Community
Engagement Lead. Also
engaged in ongoing
discussions with
Planning staff to
resolve assessment
pathway.

It is noted that listed
vegetation under the EPBC
Act be dealt with
appropriately and prior to
works occurring. Liaison
with all relevant
stakeholders and
landowners should occur.

Huon Valley
Council

Key environmental issues
to be addressed are water
quality and noise.
Original discussions suggested
that the Project may be exempt
from the Huon Valley Planning
Scheme 2015. This has changed
since recent advice from the
EPA, and discussion have taken
place settling this matter.
HVC are willing to assist in
gathering information and
feedback from the community
to assist in best practice
stakeholder engagement.
HVC have agreed to share TW
notices and Project information
across their various media
channels.
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Stakeholder

Engagement
undertaken

Issues raised by
stakeholder

Outcomes of engagement
undertaken

Department of
State Growth

Face-to-face meeting,
video conference and
subsequent
communications.

Informed methodology to
seek the best option with
the lowest impact to the
Channel Highway and
water crossings.

DSG have endorsed the chosen
alignment.

DSG discussed concerns of
TW assets impacting on
DSG bridge alignments,
methodology for crossing
waterways and narrow
parts of the Channel
Highway whereby depths
may be conditioned to
mitigate the impact on
existing DSG pavement.

DSG have endorsed the chosen
alignment and construction
methods, including use of
directional drilling to avoid
infrastructure such as bridges.

Port Cygnet
Sailing Club

Face-to-face meeting
to discuss the Project
with the Commodore,
Subsequent emails to
follow up.

The sailing club were
happy with the Project as
they believe moving the
outfall could remove
nutrient-rich water from
producing fouling on the
hulls of boats, which are
moored in the Port. The
sailing club requested
further information
regarding the type of STP
and its capacity.

Discussion regarding moorings
in Port Cygnet led to positive
sentiment regarding the
potential reduction in antifouling costs for members. A
response was sent regarding the
type of STP – ‘Secondary
(Pasveer Ditch) plant with a
licensed capacity of 400kL/day’,
which the club distributed to its
members. Ongoing
communication will be
important to provide members
with information as required.

Cygnet
Association

Emails

The Project could
potentially impact on local
swimmers, particularly
children, near the
proposed new discharge
point.

TasWater will communicate a
response regarding primary
contact safety to the Cygnet
Association with validation of
hydrodynamic modelling data
post construction.

Some Cygnet Association
members asked why
treated effluent reuse was
not an option.

TW justified the reasons as to
why a reuse scheme in Cygnet
could not be achieved. Cygnet
Association members were
satisfied with the response.
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Stakeholder

Engagement
undertaken

Issues raised by
stakeholder

Outcomes of engagement
undertaken

Some Cygnet Association
members asked whether
there would be a risk to
swimmers’ health and at
what distance from the
discharge point would it be
safe to swim.

TasWater to provide mixing
zone assessment outcomes to
Cygnet Association.

Concern raised that
construction may impact
the cycling community in
Cygnet, particularly at
Nicholls Rivulet Road and
along the proposed section
of the Channel Highway,
due to temporary
diversions and rough
surfaces during Project
delivery.

Early engagement with cycling
groups will occur to better
understand and agree on
temporary constraints during
pressure pipeline installation,
particularly along the Channel
Highway corridor.

The ongoing community engagement strategy entailed in the TW Community and Stakeholder Plan generated
for the Project, will ensure the broader Cygnet community continues to be well informed throughout the
construction process. The HVC will work with the TW community and stakeholder team to assist in information
delivery and gathering of feedback from the community to provide best practice stakeholder engagement. HVC
have agreed to share TW notices and deliver Project information across their various media platforms.
Keeping information consistent and accessible will be a priority for the TW, who will collaborate with the Port
Cygnet Sailing Club to effectively target members. This consultation will be central throughout the detailed
design and construction phase, given the importance of boating and recreational use of the area and the need to
minimise disruption to users of mooring sites and the marine area in the vicinity of the proposed works.
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5 The existing environment
5.1

5.1.1

Planning aspects

Land use and tenure

The land tenure affected by the proposed works (detailed above) are included within Figure 5-2, which shows
the property boundaries in relation to the proposed works.
The proposed works requiring a planning permit include a new marine effluent discharge outfall pipe and
diffuser from the high tide mark at Crooked Tree Point Reserve, along the sea floor out into Port Cygnet. This
part of Port Cygnet is owned by the Crown and managed by the Department of Primary Industries, Parks, Water
and Environment. There is no applicable Certificate of Title, and subsequently no Title restrictions, covenants or
easements apply.
The new PS will be located at the existing STP site at 7321 Channel Highway, Cygnet TAS 7112 (CT 157713/1),
owned and managed by TW. The Title comprises a right of carriageway over a 6 m right of way located on the
adjoining land parcel to the north (167891/1), and a fencing provision stating that the vendor is not required to
fence. This site has a long history of use as an STP. STPs are listed by the EPA as potentially contaminating
activities and excavation at the site will need to consider the management of excavated spoil with respect to
potential for contamination.
In the surrounding area, a Crown reserve runs adjacent to the high-water mark around Crooked Tree Point,
which partially comprises Henleys Road. In the wider area between the STP site and Crooked Tree Point there
are predominately residential properties adjacent to the Huon River, with more agricultural land uses (including
orchards) and larger lots on the eastern side of the Channel Highway. There are residential properties scattered
to the north, west and east of the existing STP site, with the closest appropriately 250m from the STP lagoons
and proposed site of the PS. There is also a small metal goods workshop at the entrance to the STP site, which
lies approximately 130m from the proposed PS site. There are residential properties along Henleys Road, close
to the proposed pressure pipeline route and starting point for the marine outfall. The Cygnet township is located
to the north-west of the proposed works.
As outlined in Section 5.3, there are marine leases in the nearby Gardners Bay, approximately 1 km south of
Crooked Tree Point, currently leased by Port Cygnet Oysters. There is also an inactive marine farming zone
located at Deep Bay, approximately 4 km from the site. Port Cygnet more broadly is likely to be used for
swimming, recreational fishing, and other aquatic activities, with the Port Cygnet Sailing Club located on the
opposite (western shore).
5.1.2

Planning permit requirement

HVC and the EPA have provided advice to TW regarding which components of the Cygnet STP Outfall Relocation
Project will require a planning permit.
The underground sections of the pressure pipeline are considered prescribed works and are exempt from
requiring a planning permit under the Water and Sewerage Industry (General) Regulations 2019.
The possible above ground section of pipeline (depending on final construction technique) is the effluent
discharge outfall pipeline located within a portion of Crown land from the high-water mark at Crooked Tree
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Point, Port Cygnet, offshore to the terminal end of the proposed outfall. This section of the pipeline will require a
planning permit because the pipeline is not considered to be underground as part of it will lie on the seabed.
The pump station would normally be considered prescribed works and not require a planning permit; however in
this instance as it is located on the STP site (which is subject to an existing council permit) it is being included in
the planning permit application.
5.1.3

Consideration under the Huon Valley Interim Planning Scheme 2015

The Project falls within the area covered by the Huon Valley Interim Planning Scheme 2015 (the scheme). The
scheme primarily controls use and development on land through the application of zones. Each zone provides
for a table of use and a suite of use and development standards. Development standards are divided into
standards for ‘building and works’ and standards for ‘subdivision’.
Additional to the zones there are a suite of codes within the scheme. The codes set out provisions that may
apply to more than one zone or cannot be described by zone boundaries. Some codes are applied by way of a
spatial overlay and others by textual application (i.e. certain type of use and development). Where there is a
conflict between a code and zone provision, the code provision prevails. Some codes require specific technical
information to accompany the application to demonstrate compliance.
The scheme also provides for exemptions, general provisions (that apply across the entire municipal area) and
site-specific provisions (in the form of particular purpose zones or specific area plans).
Under the scheme, use and development may be classified as:
•

No permit required – a permit is not required to commence or carry out a use or development

•

Permitted – a use or development must be granted a permit

•

Discretionary – the planning authority has a discretion to refuse or permit a use or development

•

Prohibited – a use or development permit must not be granted

Any use and development standard includes an Acceptable Solution and Performance Criteria. The Acceptable
Solution is the Permitted standard, and the Performance Criteria is the Discretionary standard.
5.1.3.1

Zoning and use classification

The proposed treated effluent PS, pressure pipeline and effluent discharge outfall pipeline fall within the Utilities
use class which is defined as:
Use of land for utilities and infrastructure including:
(a)

telecommunications;

(b)

electricity generation;

(c)

transmitting or distributing gas, oil, or power;

(d)

transport networks;

(e)

collecting, treating, transmitting, storing or distributing water; or

(f)

collecting, treating, or disposing of storm or floodwater, sewage, or sullage.

Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

24

Examples include an electrical sub-station or powerline, gas, water or sewerage main, optic fibre main or
distribution hub, pumping station, railway line, retarding basin, road, sewage treatment plant, storm or flood
water drain, water storage dam and weir.
The scheme divides Utilities into ‘Minor Utilities’ and ‘Other Utilities’. Minor Utilities are defined as:
means use of land for utilities for local distribution or reticulation of services and associated infrastructure such
as a footpath, cycle path, stormwater channel, water pipes, retarding basin, telecommunication lines or
electricity substation and power lines up to but not exceeding 110Kv.
The proposed works will fall within the definition of Minor Utilities.
The effluent discharge outfall pipeline from the high-water mark at Crooked Tree Point, Port Cygnet offshore to
the terminal end of the proposed outfall is located within the Environmental Management zone. The PS at the
existing STP site is located within the Utilities zone.
Outfall – Environmental Management zone
In the Environmental Management zone, Minor Utilities are Permitted if a reserve management plan applies,
otherwise the use is considered Discretionary. A reserve management plan means a management plan prepared
under the National Parks and Reserves Management Act 2002, the Wellington Park Act 1993 or the Living
Marine Resources Act 1995, or a plan of management prepared for an area reserved under the Crown Lands Act
1976.
A reserve management plan does not apply to this site, therefore the use is considered Discretionary. Due to
this, it will need to be demonstrated that the use is:
complementary to the use of the reserved land;
be consistent with any applicable objectives for management of reserved land provided by the National Parks
and Reserves Management Act 2002;
not have an unreasonable impact upon the amenity of the surrounding area through commercial vehicle
movements, noise, lighting or other emissions that are unreasonable in their timing, duration or extent.
The other applicable standards under the zoning are development standards for the proposed works. The
proposal will comply with all relevant acceptable solutions.
The proposal is likely to comply with all relevant requirements of applicable codes, including the Stormwater
Management Code, and Parking and Access Code.
Pump station – Utilities zone
In the Utilities zone, Minor Utilities is a No Permit Required use class. If the application satisfies all the permitted
standards in the zone and the codes, a permit will not be required. This is different from an exemption in that a
planning assessment and application submission is still required.
The STP site is affected by the Waterway and Coastal Protection Code, Coastal Erosion Hazard Code, Attenuation
Code, Inundation Prone Areas Code, Stormwater Management Code and the Parking and Access Code.
Assessment under performance criteria in these codes may be required.
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5.2

Environmental aspects

The Project is located in Port Cygnet, approximately 1km south east of the township of Cygnet in southern
Tasmania. The Project Footprint occurs within the existing Cygnet STP, alongside the Channel Highway and
Henleys Road to Crooked Tree Point, and then offshore at Crooked tree Point into Port Cygnet. The Land on
which the Project will occur, and the Project Footprint is shown in Figure 2-1.
Port Cygnet is located on the Northern shore of the Huon River, approximately 15.5 km upstream of the Huon
River mouth, southwest of Hobart, Tasmania. The Huon River originates at Scotts Peak Dam, Lake Pedder, and
flows southwards, feeding into the D’Entrecasteaux Channel. The proposed outfall location is in a well-sheltered
section of waterway in Port Cygnet Bay. Four tributaries run into the Bay – Nicholls Rivulet, Agnes Rivulet, Rocky
Bay Creek and Forsters Rivulet.
The climate of the site is temperate, with an annual minimum average of 6.1 °C and maximum average of
16.9 °C. Rainfall is heavier through the winter and spring seasons, with monthly means ranging from 49.2 –
104.6 mm. Winds are generally stronger during the summer months, with predominant winds throughout the
year being north-westerly (Bureau of Meteorology, 2021).
Topography of the site is generally sloping from east to west towards Port Cygnet. Several small creeks drain
from the surrounding land into Port Cygnet, with the pressure pipeline route crossing two waterways, Nicholls
Rivulet and a small waterway (inlet of Port Cygnet) which lies immediately north. Groundwater movement in the
area is inferred to drain generally towards Port Cygnet.
The geology of the area is split into two regions across the Project Footprint, featuring Permian Basal Tillite
sedimentary sequences and unique Alkaline intrusives. The soil is described as Holocene alluvial of littoral origin
as a result of estuarine flooding and silt loading, comprised of soft sediments including a variation of sand,
gravel, and mud (The LIST, 2021). Areas of underlying soil within the proposed alignment are described as
Coastal Erosion Hazard Areas under the Huon Valley Interim Planning Scheme 2015, however, the susceptibility
of these areas to erosion is largely unknown due to the uncertainty in the underlying landform.
There are no geoconservation sites mapped within or adjacent the Project site.
The PS site and a section of the pressure pipeline fall within areas mapped as having potential acid sulfate soils
(ASS). The PS site and pressure pipeline section from the STP site to Nicholls Rivulet lies within an area mapped
as low probability coastal ASS (6-70% chance of occurrence in mapping unit) (The LIST, 2021). The two creek
crossings along the pressure pipeline route (Nicholls Rivulet and a small waterway immediately north) are
mapped as high probability of subtidal ASS. These creek crossings will be installed with trenchless technology.
Parts of the site (STP site and pressure pipeline route) lie within the projected 2100 sea level rise, projected
storm tides and within medium to high coastal hazard bands (The LIST, 2021). Sea level rise, coastal inundation
and flooding have all been considered in the engineering design of the Project.
Two conservation areas are sited within the vicinity of the Project site, namely the Port Cygnet Conservation
Area and the Port Cygnet Marine Conservation Area (MCA); refer to Figure 5-4 for the extent and boundaries of
the conservation areas. The Port Cygnet Conservation Area is an open estuarine environment consisting of
approximately 118 hectares. The area was first proclaimed a wildlife sanctuary in 1952 for the protection of the
foreshore and wetlands. In 2009 the marine component of the reserve area was separately proclaimed the Port
Cygnet MCA under the Nature Conservation Act 2002, consisting of 103 ha of estuarine area managed by the
Tasmanian Parks and Wildlife Service (PWS). The conservation status provides for the protection and
maintenance of natural and cultural values of the area and the sustainable use of natural resources. The area
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serves as an important local and regional safeguard for the protection of water birds. The conservation areas are
adjacent to but outside of the Project site.
The majority of the Project Footprint lies on previously disturbed land, which has the potential to be reclaimed
land (this is unconfirmed), with the largest disturbance footprint of the Project occurring along the road reserve
of the Channel Highway. The road reserve area consists predominantly of non-native vegetation communities
with several areas of dense weed infestation. Several areas of the native community Eucalyptus ovata forest and
woodland (DOV), listed as endangered under the Nature Conservation Act 2002 are also present along the road
reserve (GHD, 2019). A portion of the DOV community just outside of the Project Footprint qualifies as the
Environmental Protection and Biodiversity Conservation Act 1999 Threatened Ecological Community ‘Tasmanian
forests and woodlands dominated by black gum or brookers gum’, listed as critically endangered.
There is the potential for the area to contain foraging and commuting habitat for the endangered swift parrot
(Lathamus discolour), which feeds on blossom of E. ovata trees. Other potential fauna that could utilise the
available habitat in the area include eagles, quolls, Tasmanian devils, bandicoots, wallabies and padymelons
(GHD, 2019).
The marine environment in Port Cygnet is typical of the Huon Estuary, with the seafloor dominated by
bioturbated mud and sand and a rocky intertidal zone. No significant benthic features have been identified in the
region, other than a boat slip south of Crooked Tree Point (Marine Solutions, 2015). Several marine mammals
have the potential to occur in the area, including the southern right whale, humpback whale and the southern
elephant seal, albeit in a transitory fashion.

Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

29

507,000

507,500

5,220,000
5,219,500

5,219,500

5,220,000

5,220,500

Hig
hw
ay

5,220,500

Ch
an
ne
l

508,000

the LIST © State of Tasmania
507,000

Marine acid sulfate soils
High

507,500

508,000

Coastal acid sulfate soils
Extremely Low
Low

±

0 20 40

80

120

160

200

Metres
Map Projection: Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 55

ERA Job Number: 1920-028
CDO Project Number: 9309-0012-01-04-14
Date: 19 Mar 2021
Revision: RevA

The Land

Project Footprint

TasWater CDO
Cygnet Sewage Treatment Plant Outfall Relocation Project

Effluent Discharge Outfall Pipeline
Pressure Pipeline
Treated Effluent Pump Station

Potential acid sulfate soils

Figure 5-3

507,500

Ch
an
ne
l

508,000

5,221,000

507,000

5,221,000

506,500

Hig
hw
ay

5,220,500
5,220,000

5,220,000

5,220,500

Port Cygnet Conservation Area

5,219,500
5,219,000

5,219,000

5,219,500

Port Cygnet Marine Conservation Area

the LIST © State of Tasmania
506,500

507,000

507,500

508,000

Reserves
Conservation Area
Informal Reserve on other public land

±

0 30 60

120

180

240

300

Metres
Map Projection: Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 55

ERA Job Number: 1920-028
CDO Project Number: 9309-0012-01-04-14
Date: 19 Mar 2021
Revision: RevA

The Land

Project Footprint
Effluent Discharge Outfall Pipeline
Pressure Pipeline
Treated Effluent Pump Station

TasWater CDO
Cygnet Sewage Treatment Plant Outfall Relocation Project

Reserves

Figure 5-4

5.3

Socio-economic aspects

The Project commences approximately 1.5 km to the south-west of the Cygnet town centre, which is host to a
variety of commercial premises, schools, and the Cygnet Community Health Centre. The closest commercial
activities to the Project, include small scale visitor accommodation, a workshop, and two orchards as well as the
Glenburn Orchard apple and cherry packing facility. These features are typical examples of economic inputs in
the area. Apart from agriculture, tourism is also a major economic driver for the town and several markets and
festivals are held regularly within Cygnet. A large caravan park towards the centre of Cygnet caters for an influx
of seasonal visitors.
Aquaculture is also a significant economic use in the area, with an active oyster farm situated 1.5 km directly
south of the Gardners Bay area, along with a mussel farm, and a finfish lease occurring within the bay. These
industries are the most likely to be affected by the Project, with the majority of the potential impacts related to
the effluent outfall.
Of most relevance to the local aquaculture industry are the two marine leases nearest the Project (refer Figure
5-2). The first lease, in Gardners Bay, is split into two zones (Zone 34A and Zone 34B under the Living Marine
Resources Management Act 1995) and is listed as an active marine farming zone. The zone covers an area of
6 ha and includes most of the shallow tidal area at a depth of approximately 2 m. The zone is approximately
20 m from the shoreline at its closest point. The category of fish farmed within the zone are subject to the
provisions of a marine farming licence under the Living Marine Resources Management Act 1995, which
currently includes shellfish (Pacific oyster). The area is currently leased by Port Cygnet Oysters under marine
farming license No. 136.
The second zone, Zone 35, is an inactive marine faming zone located at Deep Bay, approximately 4km from the
Project. The zone is approximately 200 m from the shoreline and includes an area of 11ha. The categories of fish
to be farmed within the zone remain unchanged as finfish, shellfish, and seaweed, however the zone has not
been used for finfish farming since 1986.
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6 Potential impacts and their management
6.1

Air Quality

6.1.1

Existing environment

Ambient air quality in the vicinity of the Project is generally considered good, with the exception of the area
directly surrounding the existing STP (see Figure 2-1), which may be subject to occasional nuisance odours
associated with the existing sewage treatment. There are residential properties scattered to the north, west and
east of the existing STP site, with the closest appropriately 250m from the STP lagoons and proposed site of the
PS. There is also a small metal workshop at the entrance to the STP site, which lies approximately 130m from the
proposed PS site.
Aside from odour, there are no other known significant air quality issues in the area, including dust generation,
which is minimised by the climatic conditions experienced in the Cygnet area for the majority of the year, as
discussed in Section 5.2.
6.1.2

Legal and other requirements

The Tasmanian Environment Protection Policy (Air Quality) 2004 provides a framework for management and
regulation of diffuse and point source air emissions in Tasmania. The policy sets out environmental values to be
protected including the life, health and wellbeing of humans and other forms of life, visual amenity and
buildings, property, and materials.
The key objective for this Project is to manage air emissions (including dust from construction and odour from
the PS) in a way that does not compromise the values the policy sets out to protect.
6.1.3

Potential impacts

6.1.3.1

Dust

Dust may be generated during the construction phase of the Project for the PS and pressure pipeline
components. Construction activities that may result in dust generation include excavating, trenching, stockpiling
of materials and movement of vehicles around the unsealed sections of the Project area. The severity of dust
generation is related to the soil type and the climatic conditions present in the Project area.
Generation of dust can potentially impact on a number of receptors:
•

Vegetation can be coated in dust particles which can affect photosynthetic and transpiration
processes.

•

Both fauna and humans can inhale dust particles leading to respiratory stress.

•

Dust clouds can result in a loss of local amenity and can result in health and safety impacts from
reduced visibility.

The closest sensitive receptors to potential dust generating activities are the residents in proximity to the STP and
along the Channel Highway and Henleys Road, at varying distances to the Project, along with the two orchards
adjacent to the Project (Figure 5-2).
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Significant dust generation, and associated impact to nearby sensitive receptors, is not expected given the Project
scale, duration and construction techniques as well as the climatic conditions generally encountered in the area
(e.g. high rainfall). Whilst localised dust may be experienced adjacent the excavation sites (e.g. PS and trenched
sections of the pipeline) these impacts are expected to be localised and limited in duration.
Potential for dust impacts to nearby vegetation are possible, but limited, due to the relatively small scale of
proposed excavation works, the local climatic conditions and the resilience of the vegetation types to dust (noting
the vegetation currently persists adjacent the existing highway).
No generation of dust will occur during the operational phase of the Project.
6.1.3.2

Odour

Fugitive odour emissions could be released from the PS and pressure pipeline portions of the Project if they are
not installed correctly or malfunction in some way during operation. Noting, however that the infrastructure is
designed to transport treated effluent, not raw sewage, therefore significantly limiting the potential for odour
generation in comparison to raw sewage pump stations, for example.
The release of foul odours can affect the amenity of an area for residents, visitors and workers, with the severity
of impacts related to the scale of odour released, frequency and duration, and the prevailing weather conditions.
Given the Project is not associated with the direct treatment of sewage and all components are enclosed, no
additional odour is expected as a result of the Project. Odour may be improved by relocating the effluent outfall
offshore away from the shoreline where it is currently discharged.
6.1.4

Management, mitigation and monitoring

The following management and mitigation are proposed for the construction phase of the Project:
•

Potentially dust generating material stockpiles, roads, or excavated areas will be sprayed during
periods of dry weather with water or a suitable dust suppressant.

•

Speed restrictions will be applied to access roads within the Project area to minimise dust generation.

•

Project information and construction schedules will be provided to local residents, advising them of
potential dust and/or odour generation during construction and mitigation measures to be applied.

•

An online complaints register will be established, to capture any dust or odour complaints received by
the public, and these will be actioned accordingly.

•

Any dust exposed areas will be rehabilitated as soon as possible.

The following monitoring is proposed for the Project during construction:
•

Daily visual monitoring by construction staff of dust levels.

•

Weekly checking of complaints register and resolution of any complaint received.

Once operational, the Project is not expected to result in any increase in air emissions, in comparison to existing
operations, and operational phase mitigation (beyond standard design controls and maintenance) is not
considered necessary.
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6.1.5

Residual impacts

With the implementation of the management, mitigation and monitoring measures outlined above, the Project
is unlikely to cause significant impacts to air quality and associated sensitive receptors during construction or
operational periods of the Project. Odour emissions associated with the existing STP operation are unlikely to
worsen as a result of the Project and may improve as a result of relocating the existing effluent outfall. No
significant impacts to the environment or current and future land use related to air quality are anticipated as a
result of the Project.
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6.2

Water Quality (Surface and Discharge)

6.2.1

Existing environment

6.2.1.1

Water quality

To characterise the receiving environment of the Cygnet STP treated effluent, an ambient monitoring plan (AMP)
was developed by TW (GHD, 2019) and approved by the EPA Tasmania for the Port Cygnet area. The AMP was
implemented over a 10-month period from April 2019 to January 2020. The AMP included monthly water quality
sampling at five locations, both surface and bottom waters, across the Port Cygnet area, as shown in Figure 6-1,
utilising both in-situ and laboratory analysis.
To assess the hydrodynamics of the area surrounding the proposed outfall, including flow direction, velocity, and
tidal variation, an acoustic doppler current profiler (ADCP) was also deployed for a one-month period (April-May
2019). The data measured by the ADCP was used to inform the mixing zone modelling undertaken for the
Project, as explained in Section 6.2.3.1.
Habitat surveys were undertaken as part of previous studies of the area for TW (Marine Solutions, 2015; Marine
Solutions, 2018) and so were not repeated as part of the AMP.

Figure 6-1: Water quality sampling points from the ambient monitoring program (Marine Solutions, 2020)
Water quality data collected over the 10-month period was analysed and compared to a series of water quality
guidelines to provide an indication of existing water quality, including:
•

Seasonal site-specific guideline values proposed by the EPA for Cygnet (Appendix G) (EPA SSVs)

•

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG, 2018)
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•

o

ANZECC Default physical and chemical stressors (South-East Australia – Estuaries)

o

ANZECC 95% Species Protection Toxicant Values

o

ANZECC Recreational Water Quality (Primary/Secondary/Aesthetic)

National Health and Medical Research Council (NHMRC) Guidelines for managing risks in recreational
waters 2008.

The results of this analysis were reported in an Ambient Monitoring Report (AMR), which is provided in Appendix
E. The salient points of the water quality aspects of the report are provided here.
Physicochemical properties:
•

Average salinity ranged between 32.9 and 33.3 ppt in surface waters and 33.5 and 34.7 ppt in bottom
waters across the five sites, showing a slight seasonal halocline to be present in Port Cygnet.

•

Dissolved oxygen was within normal ranges for surface waters, and averages were slightly lower than
guideline values for bottom waters.

•

pH and turbidity were within normal ranges.

Nutrient properties:
•

Total nitrogen mean values ranged from 189 ug/L at surface waters of site WQ5 to 486 µg/L at bottom
waters of WQ1; the mean data shows a spatial correlation between total nitrogen and proximity to the
existing effluent outfall.

•

Nitrate mean values were above default physical and chemical stressor ANZECC Guideline values at all
sites and depths throughout Port Cygnet, this was consistent with the EPA SSVs.

•

Nitrite concentrations were generally low across all sites and well below default physical and chemical
stressor ANZECC Guideline values.

•

Mean ammonia concentrations ranged from 5.1 – 41.7 µg/L in surface waters and 1.7 - 107.2 µg/L in
bottom waters, all below the ANZECC Guideline toxicant trigger value of 900 µg/L. The highest levels
over the 10-month monitoring period were found at site WQ1, closest to the existing outfall. There
was no correlation between ammonia concentration and depth identified. Overall the majority of sites
all had similar 80th percentile values to the EPA SSVs, with the exception of WQ1.

•

Mean phosphorus and dissolved reactive phosphorus were at similar concentrations over all sites and
within the EPA SSVs 80th percentile values; no significant correlation with distance from the existing
effluent outfall is noted.

•

Mean chlorophyll-a values were at similar concentrations over all sites and within the EPA SSVs 80th
percentile values. No significant nutrient enrichment is indicated from these results as they are all
below the physical and chemical stressor ANZECC Guideline values.

Heavy metal properties:
•

Only copper and zinc were tested as part of the AMP as they were the only metals identified from the
effluent screening process, as discussed in the AMR (Marine Solutions, 2020).

•

Irregular spikes of copper concentration were seen in the surface and bottom waters of all sites during
the July/August sampling round. A second spike was seen around December. The site WQ1 (closest to
the existing outfall) had a significantly higher spike during this second event and had surface and
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bottom mean values above the ANZECC Guideline default 95% species protection toxicant trigger value
of 1.3 µg/L. The cause or origin of these events are unknown.
•

The maximum concentration of copper was found at the surface at site WQ1, closest to the existing
effluent outfall.

•

Zinc mean values were elevated above ANZECC Guideline toxicant trigger (default 95% species
protection) value of 15 µg/L at site WQ1, closest to the existing effluent outfall.

•

The remaining sites had mean values below the default ANZECC Guideline value for both surface and
bottom waters.

•

A single large spike was seen at site WQ5, spatially the furthest site from the existing outfall, at the
same time a large exceedance was picked up at WQ1; sites in between these two sites returned normal
results, below default ANZECC Guideline values.

Pathogen properties:
•

Enterococci concentrations were generally below the limit of reporting throughout the ambient
monitoring period at all sites.

•

E.Coli concentrations were generally below the limit of reporting for the majority of the year at all sites
with the exception of a single sampling event in April 2019 that showed values between 80 and 120
MPN/100ml at sites WQ1, WQ2 and WQ3, the sites closest to the existing effluent outfall.

Water quality parameters show nutrients are elevated across the sampled area from time to time, with
concentrations of some parameters, including total nitrogen and ammonia, appearing somewhat correlated with
the existing effluent discharge location; however there are also other elements in the northern part of Port Cygnet
that could contribute to elevated nutrients in the area, including the rivulets and creeks that flow into that region.
Heavy metals concentrations are sporadically high in the Port Cygnet area and are loosely correlated with the
location of the existing effluent outfall. Given the copper and zinc levels in the Cygnet STP effluent are periodically
elevated, it is plausible that the effluent is the source of these metals in the receiving environment, or at least
contributing to the concentrations seen.
With regard to microbial organisms, enterococci and E.coli concentrations were largely below guideline targets
for both surface and bottom waters. There was a significant E.coli spike in one sampling occasion in April 2019 at
three of the sites closest to the existing effluent discharge location.
6.2.1.2

Hydrodynamics

The results of the ADCP deployment were assessed to provide an indication of the hydrodynamics of Port
Cygnet.
The tidal movements in the bay followed a mixed semi-diurnal pattern, with one high tide higher than the
second, with a less than 1 m range; tidal flushing is therefore considered minor for the Port Cygnet area.
Current velocities were considered low at the ADCP deployment location, with the majority of flows measured at
or below 4 cm/s, as shown graphically in Figure 6-2. Current direction was predominantly to the west and westsouth-westerly directions, as shown in the rose plot in Figure 6-2.
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Figure 6-2
2020)
6.2.1.3

Current velocity histogram and rose plot showing current direction and velocity (Marine Solutions,
Marine users

The Port Cygnet Sailing Club is located at Robley’s Point, immediately opposite Crooked Tree Point across the
bay. The Sailing Club has recently been upgraded and currently lists over 100 registered moorings, with the
closest registered mooring approximately 280 m north from the proposed effluent outfall location. Whilst the
majority of moorings are adjacent to the club within the MCA, there are also a number of registered moorings
scattered further to the south of Port Cygnet. A public boat ramp and jetty is also located off Lymington Road
further to the south, approximately 420 m from the proposed effluent outfall location.
It expected that that recreational users of the moorings, boat ramp, and jetty are generally exposed to
secondary contact in the most part with activities such as fishing, kayaking and general boating the most
common likely uses. Primary contact may occur on occasion in Port Cygnet, although it not a known swimming
location.
Aquaculture is a significant use in the marine area and is reliant on water quality. As previously identified in
Section 5.3, Gardners Bay has an active oyster farming lease approximately 1 km south of Crooked Tree Point,
operated by Port Cygnet Oysters under marine farming license No. 136. A second aquaculture lease that is
currently inactive is located 4 km to the south of Crooked Tree Point near Deep Bay.
6.2.2

Legal and other requirements

The proposal must be consistent with the objectives and requirements of the
•

Environmental Management and Pollution Control Act 1994:

•

Water Management Act 1999:

•

State Policy on Water Quality Management 1997:

•

Tasmanian State Coastal Policy 1996: and

•

Living Marine Resources Management Act 1995.

Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

39

The State Policy on Water Quality Management 1997 sets out to “… ensure that diffuse source and point source
pollution does not prejudice the achievement of water quality objectives and that pollutants discharged to
waterways are reduced as far as is reasonable and practical by the use of best practice environmental
management” (Part 2, 6.1b).
Under the policy a range of environmental values are identified for any given aquatic area that are to be
protected, these are referred to as Protected Environmental Values (PEVs). It must be demonstrated that the
Project will not prejudice the achievement of any water quality objectives set for water bodies under the policy,
which defines water quality objectives as the most stringent set of water quality guidelines which should be met
to achieve all of the PEVs nominated for that body of water.
The PEVs for Port Cygnet are drawn from “estuarine surface waters outside of South-West National Park and
Southport Lagoon Conservation Area” as follows (Department of Primary Industries, Water and Environment,
February 2003):
A: Protection of Aquatic Ecosystems
(ii) Modified (not pristine) ecosystems
a) from which edible fish, shellfish and crustacea are harvested
B: Recreational Water Quality & Aesthetics
(i) Primary contact water quality (where permitted)
(ii) Secondary contact water quality
(iii) Aesthetic water quality
E: Industrial Water Supply (Aquaculture in Marine Farming Zones)
That is, the Project must be designed and managed to ensure that any aquatic discharge does not prejudice the
protected environmental values listed above.
The EPA Tasmania have released the guidance document Regulatory Framework for the Sustainable Discharge of
Treated Wastewater from Level 2 WWTPs (EPA Tasmania, 2020), which has been taken into account in this EIS.
The EPA Tasmania have also provided draft water quality guideline values for Cygnet Estuary that have been
incorporated into the EIS via the mixing zone assessment (EPA Tasmania, 2020).
6.2.3
6.2.3.1

Potential impacts
Construction

Stormwater runoff from construction areas has the potential to enter aquatic environments, including the
estuarine environment and surrounding rivulets and creeks. If not managed, stormwater runoff has the potential
to introduce entrained sediments and contaminants into these environments which could potentially impact on
aquatic biota through numerous pathways, including smothering and direct toxicity (e.g. hydrocarbons in
runoff).
Potential impacts to surface waters from acid sulphate soils (ASS) runoff and other waste sources are covered in
detail in Section 6.5.2.
Potential impacts to surface waters from dangerous goods and other environmentally hazardous materials are
covered in detail in Section 6.6.2.
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6.2.3.2

Operational

6.2.3.2.1

Near-field

In order to assess potential impacts of the Project on the marine environment and to allow the regulator (EPA
Tasmania) to set a statutory mixing zone in accordance with the State Policy on Water Quality Management
1997, hydrodynamic modelling of the effluent discharge into the receiving environment was undertaken in the
near-field, the modelling report is provided in Appendix B (Bonneville Consulting, 2021).
The ‘near-field’, in modelling terms, relates to the area where the effluent, upon leaving the discharge point,
remains under the influence of the momentum of the initial discharge jet at the end of pipe or diffuser port
whilst it mixes with the ambient waters of the receiving environment. Modelling of effluent mixing in this region
takes into account various physical aspects of the receiving environment, including depth, current, temperature,
and salinity. The boundaries of the near-field are generally defined as where the effluent plume reaches the
surface or bottom of the receiving environment. After the initial near-field mixing is complete, secondary forces
such as wind, current and tide become the key factors in determining the transport fate of the effluent particles;
this region outside of the near field is referred to as the ‘far-field’ and is significantly more complex to model.
Generally, the main output of interest of the near-field model is an effluent dilution factor with distance from
source (i.e. the outfall).
A mixing zone is defined by the EPA Tasmania as “…a three-dimensional area of receiving waters surrounding a
point of discharge of pollutants within which it is recognised that the WQOs for the receiving waters may not be
achieved.” (EPA Tasmania, 2020). A mixing zone is set by the regulator around a discharge point where it is not
considered reasonable or practical to reduce the level of pollutants in a discharge to a concentration that meets
the WQOs of the receiving environment at the exact point of discharge. Therefore, the mixing zone is a body of
water around the discharge where pollutants are permitted to exceed WQOs whilst they mix with ambient
waters to reach the desired WQOs at a certain distance from the discharge.
The requirements of a mixing zone are discussed in Section 20 of the State Policy on Water Quality Management
1997. Some key requirements are that the mixing zone be set based on toxicity (chronic or sub-lethal) to those
organisms living in the receiving environment (or in some cases pathogens), the mixing zone should be as small
as practical, and the mixing zone should not detract from the values and uses of the surrounding waters.
To complete the hydrodynamic modelling the following steps were completed:
•

Effluent discharge volumes for the Project established;

•

Effluent quality data assessed;

•

Receiving environment water quality data assessed and characteristics established;

•

Water quality objectives established;

•

Dilution requirements determined;

•

Modelling inputs defined; and

•

Modelling undertaken to determine dilution achieved in near-field.

These aspects are explained in detail in Appendix B, with the salient points outlined in the following sections.
Effluent discharge volumes
The modelled discharge volumes are based on recent sewer catchment modelling undertaken by TW to simulate
the most likely effluent flow occurrence, giving a calculated ADWF value of ~260 m3.
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As mentioned in Section 2.1, the effluent discharge regime is intermittent, with an average of four batches of
effluent discharged per day under standard operating conditions. No data exists regarding discharge volumes for
each of these four cycles; however, based on 260 m3, discharge would be expected to be ~65 m3 per cycle, with
a pump rate of 60 L/s provided by the new PS, this equates to a discharge duration of approximately 20 minutes.
Effluent quality
The effluent quality data used for the modelling was the 90th percentile concentration of the various effluent
constituents from the 2015-2021 data set from the site. This data was considered suitably contemporary for the
STP and a suitable representation of effluent quality.
Receiving environment water quality
Water quality data was collected from various sites around the proposed outfall location as part of the 2020
ambient monitoring program (Marine Solutions, 2020). The 95th percentile data (or maximums where
insufficient data was available) from the monitoring location nearest the proposed outfall was utilised for the
modelled parameters (median values were adopted for ecosystem effects parameters such as nutrients).
Water quality objectives
Water quality objectives were developed based on several resources:
•

Seasonal site-specific guideline values proposed by the EPA for Cygnet (Appendix G) (EPA SSVs)

•

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG, 2018)

•

o

ANZECC Default physical and chemical stressors (South-East Australia – Estuaries)

o

ANZECC 95% Species Protection Toxicant Values

o

ANZECC Recreational Water Quality (Primary/Secondary/Aesthetic)

National Health and Medical Research Council (NHMRC) Guidelines for managing risks in recreational
waters 2008.

The water quality objectives are summarised in Section 2.8 of Appendix B.
Determination of dilution requirements
Using the abovementioned effluent and ambient water quality data and the WQOs set for the receiving
environment, the dilution required to reduce the most significant toxicants of concern (along with some other
environmental effects constituents) to WQO limits, were calculated as follows:
•

Total chlorine was found to be the toxicant requiring the most dilution, with a 242-fold dilution to bring
the toxicant to the WQO limit.

•

The next toxicant in the effluent closest to chlorine for dilution requirement was zinc, with a 53-fold
dilution required.

•

For ecosystem effects, total phosphorus was the parameter requiring the highest dilution, with a 526fold dilution required.

•

For microbial indicators, enterococci required a 143-fold dilution.

Modelling inputs
Various modelling parameters were incorporated into the model for Port Cygnet and are summarised in
Table 4.3 of Appendix B. In summary, effluent discharging at 60 L/s through a 5-port diffuser was modelled at
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four different outfall depths along the effluent discharge outfall pipeline alignment (4 m, 6 m, 7 m and 8 m) in
low (1 cm/s), medium (2.6 cm/s) and high (8 cm/s) currents.
Results of modelling
The full modelling results are presented in Section 4.3 of Appendix B, and are summarised here in Table 6-1.
The results shown in Table 6-1 are for the highest dilution requirements out of all three current speeds
modelled, with dark to light shading representing fast to slow current speeds (dark is 8cm/s, medium is 2.6cm/s
and light is 1cm/s). These worst-case values are adopted for the impact assessment as they represent the most
conservative outcomes from the modelling.

Table 6-1
Worst-case mixing zone distances to meet water quality objectives from outfall (darkest shading is
equivalent to fastest current)
Outfall Depth

Mixing Zone for
Total Residual
Chlorine

Mixing Zone for
Zinc

Mixing Zone for
Total Phosphorus

Mixing Zone for
Enterococci

4m

>1000 m

15 m

>1000 m

415 m

6m

397 m

16 m

>1000 m

125 m

7m

280 m

7m

>1000 m

87 m

8m

200 m

7m

>1000 m

58 m

For the proposed discharge depth of 6 m, the modelling results show the following mixing zone radii
requirements for worst case mixing scenarios:
•

For total chlorine, a mixing zone of 397 m is required to achieve sufficient dilution.

•

For zinc, a mixing zone of 16 m is required to achieve sufficient dilution.

•

For total phosphorus, the mixing zone is >1000 m.

•

For Enterococci, the mixing zone is 125 m.

A significant improvement in dilution with outfall depth is noted for total chlorine and enterococci, whereas total
phosphorus requires such a large dilution that no measurable improvement is noted with increased depth. Zinc
shows a negligible improvement with outfall depth.
The modelling indicates that at 6m outfall depth total residual chlorine in the effluent could create a zone of
potential toxicity stretching across Port Cygnet to the west approximately 400 m, resulting in a potential barrier
to fish movements and toxic effects to marine biota. However, the potential toxicity of total residual chlorine
discharging into an estuarine/marine environment is significantly complex due to variable environmental
persistency. Total residual chlorine is essentially a combination of various chlorine species, including
hypochlorous acid (HOCl) and the hypochlorite ion (OCl-), among other forms of combined available chlorine
(including various N-chlorinated compounds), which are available to react and interconvert (CCME, 1999; ANZG,
2018). In marine waters, the behaviour of chlorine is strongly influenced by the bromide ion, which rapidly
replaces chlorine in various species (e.g. hypochlorite to hypobromite), leaving free chloride ions. The reaction
with bromide is rapid in seawater, with the above example of hypochlorite to hypobromite reaching completion
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within 3 minutes under laboratory conditions in one study by Wong & Davidson (Wong & Davidson, 1977). This
rapid reaction and likely dissociation into the environment thus raises the question of the actual risk presented
to the receiving environment from total residual chlorine.
In summary, despite the model showing total residual chlorine appearing to be the most significant toxicant of
concern, given the likely short persistence of chlorine in the marine environment, it may be premature to set a
regulatory mixing zone based on this toxicant until further site-specific studies are undertaken on its persistence
in the receiving environment.
Also, an upgrade of the current hypochlorite dosing system is in the project delivery phase at TW (with an
expected completion date within FY 20/21), which will provide remote oversight and visibility of the hypochlorite
dosing system to operators through a SCADA control system, including flow measurement and the volume of
chlorine being dosed. This will allow remote operation of the dosing system and significantly faster reaction
times to cater for upset conditions; this greater control will reduce the chances of under/over doing of
hypochlorite and should improve the overall management of enterococci and total residual chlorine entering the
receiving environment.
The toxicity of the second significant toxicant of concern, zinc, is well understood and would be a suitable option
to use to set an interim mixing zone pending further research into total residual chlorine persistence in the
receiving environment. With the outfall at 6 m, the modelling shows a mixing zone of 16 m (radius) around the
diffuser within which water quality may be compromised, which as explained in Section 6.8.1, is an area
consisting of a generally depauperate mud and fine silt habitat.
The mixing zone for enterococci at a 6 m diffuser depth results in a 125 m radius mixing zone around the outfall,
which could potentially impact recreational users through primary and secondary contact with the water. This
would occur for four ~20 minute periods per 24 hours. As mentioned above, the upgrade of the existing
hypochlorite dosing system is also likely to significantly reduced the concentrations of pathogens in the effluent.
Additionally, the new outfall location significantly improves overall mixing, reducing the area within which
elevated enterococci would be experienced when compared to existing conditions.
The effects of total phosphorus and other nutrients are discussed in the following environmental risk assessment
section.
6.2.3.2.2

Environmental Risk Assessment

To understand the potential far-field ecological impacts of the proposed outfall, an Environmental Risk
Assessment was undertaken (Bonneville Consulting, 2021) and is provided in Appendix B. The following salient
points are taken from the assessment.
The risk assessment considered a series of environmental stressors related to the treated effluent and their
potential impacts on the receiving environment. This included direct toxicity effects from toxicants, nutrient
enrichment, oxygen depletion, turbidity effects, and pathogen exposure.
The assessment used a risk matrix taking into account exposure time and value sensitivity to assign a risk rating
to a range of environmental values identified for the receiving environment, including ecological, recreational,
cultural and industrial (specifically aquaculture).
The key outcomes of the risk assessment include the following:
•

Chlorine toxicity to ecological values was considered a high sensitivity threat, but with a short duration
exposure (<10% of the time), resulting in a medium environmental risk ranking in the assessment.
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•

Heavy metal toxicity resulted in a low -insignificant risk to all environmental values, including ecological
values and aquaculture; the result of the small mixing zone required for zinc and other heavy metals.

•

Potential nutrient impacts were assessed as a low - insignificant risk to all environmental values,
generally owing to the short durations of discharge and the outfall being moved outside of the MCA
to a more open, lower ecological significance environment.

•

Pathogens and virus were assessed as a low -insignificant threat as the outfall is offshore, away from
any popular swimming areas and the effluent is disinfected and will be a low risk the majority of the
time.

In summary, chlorine toxicity was the highest risk outcome for the Project, however this is caveated with the
uncertainty of the fate of chlorine in the receiving environment, which may be insignificant given its toxic effects
are likely to rapidly ameliorate in the marine environment.
Nutrient enrichment will not increase in Port Cygnet as a result of the project and there is likely to be an
improvement in the eutrophication effects currently observed in the intertidal area at the existing outfall
location.
6.2.4

Management, mitigation and monitoring

The following management and mitigation is proposed for the construction phase of the Project:
•

Prior to construction commencing, a sediment and erosion control plan for the Project will be
developed, identifying all major drainage lines and waterways and site-specific management and
mitigation to be utilised, including controls such as sandbags, sediment fences, sediment traps and
diffusion paths.

•

No materials will be stockpiled on existing drainage lines, and stockpile perimeter drains and sediment
fencing will be utilised as required.

Additional management and mitigation for water quality during construction is provided within the following
sections:
•

Section 6.3 – Groundwater

•

Section 6.5 – Waste Management

•

Section 6.6 – Dangerous Good and Environmentally Hazardous Materials

The following monitoring is proposed for the Project during construction:
•

Sediment and erosion control features are to be assessed for functionality and condition on a weekly
basis during construction and immediately following significant rainfall events.

The following management and mitigation is proposed for the operational phase of the Project:
•

The PS and associated connections will be subject to regular maintenance and inspection.

The following monitoring is proposed for the Project during operation:
•

A comprehensive marine ambient monitoring plan developed for the Project, as outlined in Section
6.2.4.1, will be implemented.

•

A study to understand the environmental risk of chlorine in the marine environment in Port Cygnet will
be commissioned in consultation with the EPA Tasmania within 12 months of approval of the Project.
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6.2.4.1

Marine ambient monitoring plan

The following comprehensive marine ambient monitoring plan has been developed to detect any impact to the
water quality or benthic habitat of the area surrounding the proposed outfall.
Water Quality
Water quality monitoring will be undertaken at the sites and frequencies specified in Table 6-2 for the
parameters identified in Table 6-3; the monitoring sites are shown graphically in Figure 6-3. The water quality
sites have been based on several of the original sites used in the 2018 AMP with the inclusion of additional
monitoring sites around the new effluent outfall.
It is proposed that water quality monitoring is undertaken monthly, with at least one monitoring event to be
completed prior to commencing discharge and then the first six months of operation. At the end of the six
months of operational monitoring, results will be reviewed in consultation with the EPA, and based on the
outcome of the results, a decision made as to whether to continue for an additional six months or to cease
monitoring.

Table 6-2

Water quality monitoring sites

Site Name

Parameter
Group (from
Table 6-3)

Depths

Frequency

Outfall

A, B, C, D

Surface, Mid, Bottom

Monthly

MZ 25 m (West, North,
South, East)

A, B, C, D

Surface, Mid, Bottom

MZ 250 m (North, South,
West, East)

A, B, C, D

Composite of Surface, Mid, Bottom.

Reference Sites 1 and 2
(WQ4, WQ5 from AMP)

A, B, C, D

Composite of Surface, Mid, Bottom.

Table 6-3

Water quality parameters

Parameter
Group A: Physicochemical (in situ)
pH, Temperature, Salinity, Conductivity, Dissolved oxygen, Turbidity
(Instrument sensitivity to suit ANZG [2018] Guideline physical and chemical stressors concentration values)
Group B: Nutrients (laboratory)
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Total Nitrogen, Ammonia as N, Nitrate as N, Nitrite as N, Total Phosphorus as P, Reactive Phosphorus as P,
Chlorophyll-α
(Lab sensitivity to suit concentrations from ANZG [2018] Guideline physical and chemical stressors
concentration values)
Group C: Metals (laboratory)
Total and dissolved metals suite (minimum As, Cd, Cr, Cu, Pb, Mn, Ni, Zn)
(Lab sensitivity for dissolved metals to suit concentrations from ANZG [2018] Guideline 95% protection for
toxicants)
Group D: Other (laboratory)
Chloride, Oil & Grease, Total Dissolved Solids, Total Suspended Solids, Thermotolerant Coliforms, Enterococci

Benthic Infauna and Sediment Quality Monitoring
Benthic infauna sampling will be undertaken utilising either a diver core or a Van Veen grab sampler and will be
undertaken at the sites and frequencies specified in Table 6-4. Samples will be sieved to 1 mm and suitably
preserved, then identified to family level for statistical analysis, which should include taxa abundance, richness
and a suitable multivariate analysis.
Sediment quality samples will be taken by either diver core or remotely using a Craib corer or similar at the sites,
parameters, and frequencies specified in Table 6-4.

Table 6-4

Benthic infauna and sediment quality monitoring details

Sites

Parameters

Frequency

Outfall

Sediment Quality

-Once prior to commissioning

MZ 25 m (West, North, South, East)

Metals suite (minimum As, Cd, Cr,
Cu, Pb, Mn, Ni, Zn).

-Within 1 year post
commissioning during same
month/season as precommissioning

MZ 250 m (North, South, West, East)
Reference Sites 1 and 2 (WQ4, WQ5
from AMP)

Total Petroleum Hydrocarbon
(TPH)
Total Organic Carbon (TOC)
Particle Size Distribution

-Repeated every 3 years (or
as required by the Director,
EPA Tasmanian)

Redox (3 core depths)
Nutrients (TN, TKN, Nitrate,
Ammonia, TP)

Benthic Infauna
Benthic infauna counts (familylevel resolution).

Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

47

Benthic Habitat Monitoring
Benthic habitat monitoring is to be undertaken using a qualitative ‘spot dive’ methodology to assess the impacts
of the effluent discharge on the benthic environment. To complete a spot dive, an ROV or drop‐camera is
lowered to the seafloor following a weighted shot line and a minimum of one minute of footage of the benthic
environment is then collected in the vicinity of the shot line.
Benthic habitat monitoring spot dives will be undertaken at the sites and frequencies shown in Table 6‐4.
Qualitative assessment of the spot dive videos will include descriptions of the following:


Details on marine macro flora and fauna present at the site and estimated density/abundance.



Colour and appearance of sediments, including presence of any gas bubbles or surface bacterial
growth.



Presence of any burrows, tracks or worm tubes and estimated density.

Plume Dilution Study
A plume dilution study will be undertaken within the first 12 months of commencing operation to validate the
dilution and mixing zone predicted via modelling for the new outfall. If the dilution measured through the plume
dilution study does not align with the predicted dilutions, then the modelling will be updated. The results of the
study are to be included in the relevant report, as outlined below.
Reporting
An initial 12 month annual report will be developed and provided to the EPA containing:


Results of the benthic habitat monitoring (pre/post commissioning)



Results of the benthic infauna and sediment monitoring (pre/post commissioning)



Results of the Plume Dilution Study



Results of the ambient water quality monitoring



An assessment of the outcomes of the investigations and any recommended changes to the monitoring
plan.

Additional reporting to be developed and provided to the EPA will include:


Benthic habitat monitoring report every 3 years (or as required)



Benthic infauna and sediment monitoring report every 3 years (or as required)
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6.2.5

Residual impacts

With the implementation of the management and mitigation measures outlined above for the construction
phase of the Project, residual impacts to surface waters are expected to be minimal.
The relocation of the current effluent outfall to the new location is expected to result in a net environmental
benefit to Port Cygnet and the MCA. The relocation is expected to significantly improve the dispersion and
dilution of the treated effluent and decrease the risk of eutrophication in the environment and the potential for
pathogen interactions with recreational users of the environment.
Whilst the mixing zone assessment has highlighted that several parameters, including total phosphorus,
enterococci and total residual chlorine are predicted to result in reduced water quality within an identified
mixing zone area, this still represents an improvement on the current discharge arrangement. It is also important
to note that this Project is part of a step-wise improvement in the operation of the Cygnet STP, with the key first
step to remove the immediate eutrophication and pathogen threat from the existing discharge location within
the MCA and improve the dispersion and dilution rate, with subsequent steps looking to improve the treatment
efficiency of the Cygnet STP itself.
As mentioned in Section 6.2.3.1, the persistence and toxicity of total residual chlorine in the marine environment
is not well understood and requires further investigation to determine actual potential for environmental
impact. Regardless, the Project will result in an improvement in dispersion and dilution from the current
discharge scenario, resulting in an overall improvement in the receiving environment compared to the current
arrangement.
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6.3

Groundwater

6.3.1

Existing environment

There are no known groundwater abstraction bores in the vicinity of the Project, with the closest registered bore
approximately 1.5 km inland from the Project. There are no known groundwater abstraction bores in the vicinity
of the Project (DPIPWE, 2021). There are also three shallow monitoring bores around the lagoon system of the
STP used to monitor impacts to local groundwater (these are not used for water abstraction). Groundwater
movement in the area is inferred to drain towards the natural embayment.
6.3.2

Legal and other requirements

Protection of groundwater resources in Tasmania is generally governed by the
•

Water Management Act 1999; and

•

State Policy on Water Quality Management 1997 (Water Quality Policy).

Under the policy, interim PEVs for groundwater have been adopted and Default Guidelines Values (DGVs) for
aquatic ecosystems of groundwater have been set by the EPA (EPA Tasmania, August 2020), to protect the
identified PEVs. The Project must not compromise the PEVs set for groundwater in Tasmania.
6.3.3

Potential impacts

Spills of environmentally hazardous materials during construction, if uncontrolled, have the potential to
permeate through to groundwater and potentially migrate downstream into the marine environment.
During the operational phase of the Project, leaks from the PS and pressure pipeline could potentially
contaminate any groundwater present in the immediate vicinity, and as stated above, potentially migrate to the
marine environment. The key measure to prevent such an occurrence is appropriate design and construction of
all infrastructure in accordance with all relevant standards to ensure suitability of design and longevity of the
asset.
As the proposal involves replacement of a treated effluent PS at the STP site, and the installation of a treated
effluent pressure pipeline, the overall risk to groundwater from proposed works is very low.
6.3.4

Management, mitigation and monitoring

The following management and mitigation is proposed for the construction phase of the Project:
•

See Section 6.6 for management and mitigation of environmentally hazardous materials during
construction.

•

The PS and pressure pipeline will be leak tested during the commissioning phase of the Project.

The following management and mitigation is proposed for the operational phase of the Project:
•

The PS and associated connections will be subject to regular maintenance and inspection.

No groundwater monitoring is proposed for the Project.
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6.3.5

Residual impacts

With the implementation of the management and mitigation measures outlined above, the Project is unlikely to
have a residual impact to groundwater during construction or operational periods of the Project.
6.4

Noise emissions

6.4.1

Existing environment

The existing STP already generates noise associated with running pumps and other infrastructure. The STP
operates under EPN 8533/1 which includes requirements for noise management and stipulated noise emission
limits for the existing operations. The proposed infrastructure at the STP site will need to comply with these
limits.
Existing ambient noise along the pressure pipeline route and marine outfall location, is expected to be generally
low and dominated by traffic noise along the Channel Highway. No significant industrial or commercial noise
generation is known from the area, aside from occasional machinery use during harvest of nearby orchards.
Noise generation in the marine environment is restricted to recreational boat motors.
6.4.2

Legal and other requirements

The Tasmanian Environmental Projection Policy (Noise) 2009 sets a strategic framework for noise management in
Tasmania. The noise policy sets out environmental values to be protected including the wellbeing of the
community and the wellbeing of individuals. It must be demonstrated that noise from the proposal will not
prejudice the environmental values the noise policy sets out to protect.
To achieve the objectives of the noise policy, the EPA regulates operational noise from Level 2 activities by
setting noise level compliance limits on a case-by-case basis. The existing Cygnet STP has the following noise
limits set out in EPN 8533/1. These limits are applicable at any noise sensitive premises in other ownership and
expressed as an equivalent continuous A-weighted sound pressure level:
•

50 dB(A) (A-weighted decibels) between 0800 hours and 1800 hours (Day Time);

•

45 dB(A) between 1800 hours and 2200 hours (Evening);

•

40 dB(A) between 2200 hours and 0800 hours (Night time)

These noise limits are adopted for the operational phase of the Project.
The Environmental Management and Pollution Control (Noise) Regulations 2016 have provisions for the
management of residential and building construction noise. These regulations do not apply to noise that is the
subject of another approval (e.g. planning permit or EPN) and as such are not directly applicable to this Project
but do provide a useful reference point for construction hours. The regulations set out the acceptable hours for
the use of mobile machinery, forklift trucks and portable equipment as follows:
•

Between 0700 hours and 1800 hours Monday to Friday

•

Between 0800 hours and 1800 hours Saturday

•

Between 1000 hours and 1800 hours Sundays and public holidays.

Construction for the proposed Project will be limited to avoid the use of such noise generating equipment
outside these hours.
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6.4.3

Potential impacts

6.4.3.1

Construction

Construction has the potential to generate localised noise that could impact on nearby sensitive users, including
residential properties and recreational users of the area. Excessive noise also has the potential to impact on
fauna species, especially if used outside of daylight hours. Significant noise generation in the marine
environment can also impact on aquatic species, particularly cetaceans.
During the construction phase of the Project the following equipment is likely to be used. Approximate sounds
levels from the equipment at ground level at a distance of 15 m have been included in parenthesis (City of
Melbourne, 2021):
•

Excavators (82 – 86 dB[A])

•

Directional drill rig (64-77 dB[A])

•

Semi trailers / trucks (including a vac truck) (75 – 84 dB[A])

•

Compressors / generators (76 – 87 dB[A])

•

Power tools (69 – 80 dB[A])

Additional to the above equipment site access by light vehicles will also be required for construction personnel.
The operation of this equipment has the potential to reach nuisance levels and cause disturbance to the local
amenity for residents and visitors to the area. Noise sources during construction will not be restricted to a single
point source location, but rather occur as required across the Project site as each component is constructed.
Construction activities at the PS site have some potential to create short duration localised noise impacts to
nearby residents and the metal workshop at the entrance to the STP site. For pressure pipeline construction,
residents south from the Nicholls Rivulet Road turnoff along the Channel Highway and along Henleys Road, as
seen in Figure 5-2, are the most likely to experience noise from construction due to proximity. For the marine
outfall the directional drill rig (if used) will generate some localised noise at Crooked Tree Point, and site
planning will seek to place noise generating equipment away from residential dwellings where possible. Refer to
Figure 5-2 for locations of nearby sensitive receptors.
General construction noise will be similar to that experienced adjacent to normal building construction sites or
roadworks. Rock breaking may be required for the installation of the PS and for some sections of the pressure
pipeline, however it will not be required for the installation of the effluent discharge outfall pipeline Due to the
linear nature of the Project construction noise will be transient along the route, with relatively short duration
noise at any given point along the alignment. Construction hours will be limited (refer Section 6.4.4), with no
evening or night work proposed. The transient nature of construction work and limitations on working hours
limits the potential for disturbance.
By avoiding night work potential impact of noise on terrestrial fauna is not expected, particularly given the
existing traffic noise local species are already exposed to.
Construction of the effluent discharge outfall pipeline will be via directional drilling (preferred) or barge access to
lay the pipeline on the sea floor. There will be no piling, rock breaking or blasting required for outfall
construction. Given the adopted methods for marine outfall construction the potential for noise impacts to
aquatic species is considered to be very low and not significant in the context of existing boat use in the area.
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6.4.3.2

Operation

Once operational the only noise generating component of the Project is the PS, to be located within the STP site
(refer Figure 2-1). This PS is replacement infrastructure and the existing outfall PS currently on site will be
decommissioned once the new PS is in place. To this end, the replacement of new PS infrastructure in place of
old, is expected to result in the same or possibly improve overall noise generated from the site.
The PS is yet to undergo detailed design and therefore full technical details cannot be provided at this time.
However, the design will make use of modern technology with fully submersible pumps to be located in an
underground wet well with limited noise generating capacity. The PS will be designed to meet the noise limits for
the STP site currently imposed by the existing EPN (refer Section 6.4.2).
6.4.4

Management, mitigation and monitoring

The following management and mitigation is proposed for the construction phase of the Project:
•

Operation of machinery and equipment will be restricted to normal daytime operating hours from
0700 and 1800 Monday to Friday, 0800 and 1800 Saturday, and between 1000 and 1800 Sundays and
public holidays.

•

The contractor shall regularly service and maintain equipment to minimise noise emissions.

•

An online complaints register will be established to capture and address any noise complaints received
by the public.

•

Where practical, machinery will be operated at low speed or power and be switched off when not in
use, rather than left idling for prolonged periods.

The following management and mitigation is proposed for the operational (design) phase of the Project:
•

The PS will be designed in such a way that it meets the EPN 8533/1 requirements for noise emissions.

The following monitoring is proposed for the Project during construction:
•

Weekly checking of complaints register and resolution of any complaint received.

Given the transient and finite noise that will be generated during the construction of the Project, together with
the operational phase (specifically the PS) already restricted to meeting EPN requirements, it was deemed that
additional technical noise assessments were not warranted for the Project and that general noise management
and mitigation would suffice to deal with any potential impacts.
6.4.5

Residual impacts

With the abovementioned noise mitigation measures in place the Project is expected to result in:
•

Short duration and managed residual noise during construction with some potential to affect amenity
of local residents and site users during restricted hours and for a finite period.

•

No change to overall noise emissions from the STP site (due to replacement of existing PS with new)
and continued compliance with existing EPN noise limits.

As outlined above the construction phase of the Project will be consistent with the Environmental Management
and Pollution Control (Noise) Regulations 2016 regarding limitations on construction hours for mobile plant and
the operational phase of the Project will be consistent with the existing limits in the STP EPN 8533/1.
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Through the control and mitigation measures outlined above, the Project is considered to meet the objectives of
the Environmental Projection Policy (Noise) 2009.
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6.5

Waste Management

6.5.1

Legal and other requirements

Waste management in Tasmania is largely governed through the:
•

Environmental Management and Pollution Control Act 1994; and

•

Environmental Management and Pollution Control (Waste Management) Regulations 2010.

Tasmania is also signatory to the following NEPMs, both of which automatically become state policies in
Tasmania in accordance with the State Policies and Projects Act 1993:
•

National Environment Protection Measure (Used Packaging Materials); and

•

National Environment Protection Measure (Movement of Controlled Waste between States and
Territories) Measure.

Additional to compliance with the above, the Project must also manage all wastes in accordance with the waste
hierarchy, namely
•

avoidance;

•

re-use;

•

recycling/reclamation;

•

treatment to reduce potentially adverse impacts; and

•

disposal.

6.5.2

Potential impacts

During the construction period a variety of wastes will be generated, this is likely to include:
•

Waste construction materials such as concrete, plastic, and steel (possibly several tonnes)

•

General waste including general recyclables (possibly several tonnes)

•

Small quantities of controlled wastes including solvents and paints (<500 L)

•

Waste oil or hydraulic fluid (<1000 L)

•

Possibly contaminated soils from spill clean-ups or excavations from potentially reclaimed land at the
STP site (unknown), or any excavated ASS affected soils (unknown)

•

Drilling muds (water-based bentonite and xanthan gum) (several hundred litres)

•

Waste from transportable toilets

Left unmanaged, these waste streams have the potential to harm the environment from both an ecological and
aesthetic perspective. Wastes containing environmentally hazardous material have the potential to impact the
environment, as outlined in Section 6.6.
As outlined in Section 5.2, the PS site and sections of the pressure pipeline route are mapped as having potential
for acid sulfate soils (ASS) (refer Figure 5-3). High probability of encountering ASS is mapped at the two creek
crossings along the pressure pipeline route, both of which will be installed using trenchless technology. The STP
site and other parts of the pressure pipeline route are mapped as having low probability of encountering ASS.
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Disturbance of ASS during construction has the potential to expose soils to oxygen, leading to oxidation and
production of sulfuric acid, with resulting impacts on waterways and environmental values. These risks are
minimised through the use of trenchless technology at the higher risk sites (waterways) but will require
management during construction for any parts of the Project involving ground excavations in at risk areas. Note
that the area of excavation required for this Project at the PS site is well under the 100m3 threshold for the
preparation of an ASS Management Plan as set out in the Tasmanian Acid Sulfate Soil Management Guidelines.
However when the broader proposal is considered, including the pressure pipeline installation (which is
excluded from this application) the total area of possible ground disturbance within areas mapped as ASS risk
may be greater than the 100m3 threshold. As such ASS management will be addressed in the Construction
Environmental Management Plan (CEMP) in accordance with the guidelines. This is consistent with TW standard
operating practice.
Drilling muds will be water-based rather than synthetic-based and therefore will be limited in toxicity and
therefore their potential to cause environmental harm in the event of a spill or a collapse/frack-out of a drill shot
(where drilling muds can escape to the environment) is considered negligible. In the marine environment, this
would lead to a small area of increased turbidity while the drilling mud settled out and dispersed into the
environment, unlikely to significantly impact any marine biota.
Waste generated during the operational phase will be limited to any wastes generated in maintaining the PS and
the effluent waste itself, which is covered in Section 6.2.
6.5.3

Management, mitigation and monitoring

The following management and mitigation is proposed for the construction phase of the Project:
•

ASS risk and management will be addressed through the inclusion of an ASS Management Plan within
the CEMP, in accordance with the Tasmanian Acid Sulfate Soil Management Guidelines.

•

A waste management area will be delineated within the construction compound, with all wastes to be
segregated (into recyclables and non-recycles) and all putrescible and/or potentially windblown waste
to be stored in sealed bins.

•

All wastes classed as environmentally hazardous materials will be stored in appropriately bunded
containers.

•

Wastes will be removed from site on a regular basis by a suitably qualified operator and disposed of at
a suitably licenced facility.

•

Any waste soil from excavations relating to the SPS will be subject to contaminated soil testing for
classification prior to disposal owing to the soil potentially being part of reclaimed land.

•

Drilling muds from directional drilling will be collected in a vac truck or other suitable vessel and
transported to a suitable licenced disposal facility.

The following monitoring is proposed for the Project during construction:
•

The construction contractor will maintain records of waste volumes generated and disposal locations,
including disposal facility receipts.
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6.5.4

Residual impacts

With the implementation of the management and mitigation measures outlined above, the Project is unlikely to
cause significant impacts to the environment from waste management. No significant impacts to the current or
future land use are anticipated.
6.6

Dangerous goods and environmentally hazardous materials

6.6.1

Legal and other requirements

The Project must comply with the following legislation and policy in relation to dangerous goods and
environmentally hazardous materials:
•

Australian Code for the Transport of Dangerous Goods by Road and Rail (Edition 7.7 2020)

•

Dangerous Substances (Safe Handling) Act 2005 and associated regulations

•

Dangerous Goods (Road and Rail Transport) Act 2010 and associated regulations

•

Work Health and Safety Regulations 2012

•

Australian Standard AS 1940:2017 The Storage and Handling of Flammable and Combustible Liquids

6.6.2

Potential impacts

A number of dangerous goods and environmentally hazardous materials may be used throughout the
construction period, including:
•

Fuel for machinery and vehicles (several thousand litres including diesel and unleaded)

•

Hydraulic oil and various lubricants for machinery (several hundred litres)

•

Paints and solvents (for PS) (several litres)

•

Cement (<5 m3) (likely to be delivered via a concrete truck)

•

Small volumes of disinfectants or weed control chemicals (several litres)

Refuelling and maintenance will be undertaken offsite where possible. As such bulk storage of fuels, oils and
chemicals on site will not be required. Small quantities of fuels, oils or chemicals may be required during
construction and where this is required, these materials will be stored in suitable containment facilities within
the construction compound at the existing STP site.
There are no new dangerous goods or environmentally hazardous materials proposed to be required during the
operational phase of the Project beyond those already stored and managed at the STP as part of its routine
operations.
Dangerous goods and environmentally hazardous materials present various risks to the environment and human
health if used, stored or disposed of incorrectly. Spills of these materials to waterways, drainage lines and wetlands
can present significant risks to inhabitants ranging from direct toxicity impacts to smothering effects and inhalation
impacts. Spills of these materials to ground can presents similar risks if the water table is reached by the spilt
materials or washed into drainage lines during rains.

Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

58

6.6.3

Management, mitigation and monitoring

The following management and mitigation is proposed for the construction phase of the Project:
•

All dangerous goods or environmentally hazardous materials will be stored in appropriately bunded
containers within the construction compound, in accordance with relevant Australian Standards and
State regulations.

•

Vehicle and machinery refuelling and maintenance will be undertaken offsite wherever practical,
including any marine vessels used during construction. In the event that onsite refuelling is required,
re-fuelling procedures and portable spill trays will be employed.

•

The site induction for all staff will include training in use and disposal of all dangerous goods and
environmentally hazardous materials to be used onsite as well as protocols to follow in the event of
an incident involving these materials.

•

A register of dangerous goods and environmentally hazardous materials used onsite will be maintained
throughout the construction period. The register is to be accompanied with the appropriate safety
(including SDSs), storage, segregation and handling information.

•

Hydrocarbon and chemical spill kits will be stored within the construction compound and wherever
the materials are used throughout the Project area. Kits may also be stored on vehicles where suitable
storage is not available on ground.

•

All disposal of dangerous goods and environmentally hazardous materials will be undertaken in
accordance with relevant Australian Standards and State regulations.

•

Clean up measures, reporting and notification procedures for equipment breakdowns and accidental
releases will be incorporated within an Emergency Response Plan for the Project. This will include
clean-up procedures in aquatic environments as well as incident response in the event of fire, chemical
release, or an explosion.

•

All spills of dangerous good or environmentally hazardous materials will be reported to the site
supervisor, with spills >100 L or any spills >5 L direct to the aquatic environment to be reported to the
EPA Tasmania within 24 hours of the incident occurring.

The following monitoring is proposed for the Project during construction:

6.6.4

•

Records of volumes of all dangerous goods or environmentally hazardous materials utilised for the
Project will be maintained by the construction contractor and be made available to EPA Tasmania upon
request.

•

Regular internal audits will be arranged by the contractor to ensure the above management and
mitigation is in place on site.
Residual impacts

With the implementation of the management and mitigation measures outlined above, the Project is unlikely to
cause measurable impacts to the environment from dangerous goods or environmentally hazardous materials.
No measurable impacts to the current or future land use are anticipated.
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6.7

Biodiversity and Natural Values

This section addresses terrestrial biodiversity and natural values only. Marine biodiversity values, associated with
the marine outfall installation and operation are addressed separately under Section 6.8.
6.7.1

Existing environment

6.7.1.1

Terrestrial Ecology

Ecological survey of the proposed PS site and pressure pipeline route was undertaken by GHD in 2019, the
results of which are summarised here and available in full in Appendix F.
It is noted that the pressure pipeline from the PS to the effluent discharge outfall pipeline is excluded from this
application, but is included in the following description for information only.
The ecological survey identified one native vegetation community and two non-native mapping units within the
study area (Figure 6-4):
•

Eucalyptus ovata forest and woodland (TasVeg code DOV) – listed as threatened under the Tasmanian
Nature Conservation Act 2002 (NCA);

•

Weed infestations (TasVeg code FWU); and

•

Urban areas (TasVeg code FUR).

The proposed PS site and majority of the pressure pipeline route is dominated by non-native species and
mapped as either weed infestation or urban areas. Small sections of the pressure pipeline route along Channel
Highway and Henleys Road, as well as an area adjacent to the pressure pipeline route near the STP site, were
dominated by native species and mapped as Eucalyptus ovata forest and woodland (TasVeg code DOV).
Eucalyptus ovata forest and woodland (TasVeg code DOV) is listed as a threatened community under the
Tasmanian NCA. Within the study area this community was mapped along the road margins and near the STP
site. The community was dominated by E.ovata and was generally heavily infested with weeds, including
blackberry and sweet briar. One patch of this community, that lies near to but outside of the proposed works
area, was also found to meet the criteria of the Environment Protection Biodiversity Conservation Act 1999 (EPBC
Act) listed (critically endangered) ecological community “Tasmanian forests and woodlands dominated by black
gum or brookers gum”.
No threatened flora were identified in the ecological survey. The survey identified one species, Lepidium
hyssopifoliom (soft peppercress) with potential to occur in the area, but the species was not observed during the
survey, which was undertaken at a suitable time of year to detect the species. Follow up surveys were not
recommended.
No threatened fauna, or direct evidence of threatened fauna such as scats, dens or nests, were identified in the
ecological survey. Several threatened fauna species either have been previously recorded in the area or are
predicted to occur based on range and habitat mapping.
The eastern barred bandicoot (Perameles gunni) has previously been recorded from within the study area and is
likely to occur on site and more broadly within the surrounding landscape. The roadside nature of the site offers
suboptimal habitat in comparison to the surrounding countryside. The swift parrot, which relies upon Eucalyptus
ovata and Eucalyptus globulus for feeding, whilst not directly observed during the survey, has the potential to
utilise the Eucalyptus ovata identified along the pressure pipeline route for foraging. Water birds, including
migratory species, have the potential to utilise the wetlands within the nearby Port Cygnet Marine Conservation
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Area, but no habitat for such species was found within the Project Footprint itself. Other threatened fauna
predicted to occur in the region, may pass through the site and occasionally forage but the site does not provide
prime habitat, or breeding habitat, for any of these species.
The study area was dominated by non-native species (80% of all flora species recorded during the survey were
introduced plants). Of these, five are declared weeds under the Tasmanian Weed Management Act 1999:
•

Erica lusitanica (Spanish Heath)

•

Salix spp. (Willow)

•

Ulex europaeus (Gorse)

•

Chrysanthemoides monilifera (Boneseed)

•

Rubus fruticosus aggregate (Blackberry)

Scattered occurrences of weeds were identified within the areas mapped as native vegetation as well as some
locations with dense infestations of weeds (including gorse, blackberry, African boxthorn, crack willow and spear
thistle) mapped separately as weed infestations (TasVeg code FWU). There was no evidence of pathogens or
(e.g. root rot) identified within the site.
6.7.1.2

Rivers and Creeks

The proposed pressure pipeline crosses Nicholls Rivulet, and one other small creek/inlet of Port Cygnet
immediately north of Nicholls Rivulet. These water bodies have some potential to provide habitat for native
species, but will be entirely avoided by the works through the use of trenchless technology (directional drilling)
and therefore have not been addressed further.
Note that marine ecology within Port Cygnet, associated with the outfall site, is addressed separately under
Section 6.8.
6.7.1.3

Geoconservation

There are no geoconservation sites mapped within the Project area.
6.7.1.4

Reserves

There are two reserve, the Port Cygnet Conservation Area and Port Cygnet Marine Conservation Area, that lie
immediately adjacent to the site (noting the current STP outfall is directed into the conservation area). These
conservation areas are outside the boundaries of proposed works (Figure 5-4).
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Figure 6-4

6.7.2

Legal and other requirements

The key legislation and policy relevant to protecting biodiversity values of relevance to this Project include:
•

Environment Protection and Biodiversity Conservation Act 1999

•

Tasmanian Threatened Species Protection Act 1995

•

Forest Practices Act and associated regulations

•

Nature Conservation Act 2002

•

Weed Management Act 1999

•

State Policy on Water Quality Management 1997

•

Tasmanian State Coastal Policy 1996

The key performance requirement is to minimise impacts to identified biological values and seek necessary
permits for any unavoidable impacts (not anticipated to be required).
6.7.3

Potential impacts

6.7.3.1

Terrestrial Ecology

The proposed works have the potential to impact on terrestrial biodiversity through direct impact (clearance of
vegetation during construction) as well as indirect impact (through the spread or introduction of weeds, pests or
pathogens and changes in roadkill risk during construction).
The proposed PS site is within the existing STP site, does not support any significant natural values and no
terrestrial ecology impacts are anticipated as a result of PS construction.
As outlined above the pressure pipeline route is dominated by exotic species but supports a threatened
vegetation community and additional scattered occurrences of Eucalyptus ovata, which provide potential
foraging habitat for the swift parrot. Native vegetation along the pressure pipeline route also has some potential
habitat value for native, including some threatened, fauna.
The pressure pipeline has been designed to entirely avoid impacts to these ecological values via the following:
•

Pipeline alignment is located outside of the area mapped as DOV and corresponding with the EPBC Act
listed community in the northern area near the STP;

•

Pipeline alignment is located on the opposite (western) side of the road to the mapped scattered
occurrences of E. ovata;

•

Pipeline to be installed via trenchless technology (directional drilling) in the area mapped as DOV near
Nicholls Rivulet Road; and

•

Pipeline alignment on the opposite (southern) side of Henleys road to avoid mapped DOV and
scattered E.ovata on the northern side of the road in this area.

Through careful route selection and the use of trenchless technology the pressure pipeline works will be
installed without direct impact to the identified ecological values.
The Project has the potential to spread weeds, pests or pathogens within and possible into or out of the area.
The Project site is known to contain a high proportion of weeds, including declared weeds, which if disturbed
during construction could be spread to other sites and/or result in increases in local infestation due to ground
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disturbance. These matters will be addressed by strict weed and hygiene controls as outlined below in Section
6.7.4.
During construction there is some potential for roadkill of native fauna, as a result of construction vehicles or
changes road conditions. Overall this risk is considered to be very low in comparison to existing roadkill risks of
the highway due to the limited construction period, relatively low vehicle numbers and proposed working hours.
There will be no operational change to vehicle numbers associated with the Project.
6.7.3.2

Rivers and Creeks

As noted above, the proposed pressure pipeline crosses the Nicholls Rivulet and one other small waterway
(appears to be an inlet of Port Cygnet). In these areas the pressure pipeline will be installed via directional
drilling, with no physical impacts to these water bodies.
Note that marine impacts are addressed in Section 6.8.
6.7.3.3

Geoconservation

There are no geoconservation sites or karsts mapped within the Project site and no impacts are expected.
6.7.3.4

Reserves

The proposed pressure pipeline will run very close to, but outside of, the Port Cygnet conservation areas.
Construction management measures will be required to ensure no offsite impacts to the conservation areas as a
result of construction.
The Project involves moving the STP outfall from its existing location immediately offshore of the STP and
flowing directly into the conservation area, to an area further south where it will discharge in deeper water near
to, but outside of the conservation area. In this way overall potential for aquatic impacts to the conservation
area will be improved as a result of the Project. Water quality impacts are addressed separately under Section
6.2.
6.7.4

Management, mitigation and monitoring

The key mitigation strategy for protection of biodiversity values is the selected pressure pipeline alignment and
construction technique (directional drilling), which essentially avoids all mapped areas of native vegetation,
priority trees (Eucalyptus ovata) and creek crossings. Some parts of the pressure pipeline do, however, run very
close to mapped ecological values (and the boundary of the Port Cygnet Conservation Area) and therefore
construction management measures will be required to avoid indirect impacts. Weed and hygiene management
will also be essential in the construction phase to avoid the introduction and spread of weeds.
The following additional management and mitigation is proposed for the construction phase of the Project:
•

Ecological values including the native vegetation community, scattered E.ovata trees, creek crossings
and the conservation area will be marked on all construction site plans, communicated to all
construction personnel and where they lie close to the works area will be physically cordoned off with
temporary fencing (or similar) to avoid inadvertent impacts.

•

For directional drilling, the following should be observed for E.ovata trees:
o

Ensure the location of the drill path is a minimum of 2 m below the ground surface within the
vegetated zone.

o

Ensure the drill path is not directly below the centreline of any individual trees.
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o

Utilise non-toxic drilling fluids

o

Confirm final alignment and drilling location onsite with an appropriately qualified ecologist to
ensure potential impacts are minimised

•

In the event directional drilling is found to be unsuitable for parts of the pipeline route and trenching is
required, if there are E.ovata trees adjacent to the works, trenching will be overseen by an arborist

•

Along the access road to the STP the pressure pipeline will be installed within the access road, where
possible, to avoid impacts to juvenile E.ovata growing on the road edge.

•

A Weed, Disease and Hygiene Management Plan will be prepared prior to construction. This plan will be
prepared in general accordance with the Weed, Disease Planning and Hygiene Guidelines (DPIPWE,
2015) and include provisions for:

•

o

Pre-construction weed control for areas of existing weed infestation where construction
equipment will be required to work;

o

Hygiene protocols, including vehicle washdown prior to site entry/exit to avoid the spreads of
weeds and pathogens in general accordance with the Tasmanian Washdown Guidelines for
Weed and Disease Control and Keep It Clean - A Tasmanian field hygiene manual to prevent the
spread of freshwater pests and pathogens; and

o

Control measures for material brought onto the site for construction to ensure it is free from
weed seeds or disease.

At the completion of construction the pressure pipeline route will be reinstated to its natural condition,
including the replacement of topsoil and seeding with suitable (non invasive) species to establish a
stable site and reduce the potential for weed spread post construction.

The above stated measures will limit the potential for impacts to biodiversity values of the creeks and
conservation area.
Once operational the Project does not pose any ongoing risk to terrestrial biodiversity values and operational
mitigation measures are not considered necessary.
Management of marine biodiversity is addressed separately under Section 6.8.
6.7.5

Residual Impacts

With the above stated design and mitigation measures in place the residual risk to terrestrial biodiversity values
is low.
Through the relocation of the STP outfall from the current location, which drains directly into the Port Cygnet
Marine Conservation Area, to the proposed outfall site in deeper water outside of the conservation area, the
residual effect is an improvement in environmental outcomes and a reduced level of impact to the conservation
area.
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6.8

Marine and Coastal

This section addresses the potential marine and coastal impacts of the Project and draws upon information
presented in Section 6.2, which separately addresses water quality impacts of the proposed outfall relocation.
6.8.1

Existing environment

Port Cygnet is a sheltered embayment situated towards the mouth of the Huon Estuary, just prior to it joining
the D’Entrecasteaux Channel. A number of waterways contribute freshwater from the local catchment into the
bay, including Nicholls Rivulet, Agnes Rivulet, Forsters Rivulet and Rocky Bay Creek.
The coastline within the bay comprises a combination of cobble/rocky shorelines between expanses of intertidal
mudflats, which dominate the northern areas of Port Cygnet. Significant areas of turfing algal growth are visible
in the intertidal mudflats adjacent to the existing effluent outfall location, an indication of localised elevated
nutrient availability.
The Port Cygnet Marine Conservation Area covers 103 ha of the northernmost portion of the embayment, with
the reserve extending south as far as Crooked Tree Point. The conservation area is considered an important
sanctuary for numerous bird species, including migratory species such as Latham’s Snipe. Pied oystercatchers
frequent the intertidal mudflats and white-bellied sea eagles are regular users of the available habitat also.
Marine environmental assessments for the Project were undertaken by Marine Solutions in 2015 and 2018. The
2015 investigations focused on the intertidal and sub tidal zones around the current STP outfall and potential
new outfall locations in the vicinity investigated at that time. The 2018 investigations focused on the proposed
new outfall location off Crooked Tree Point, and an additional alternative outfall location slightly further south.
These investigations are provided in full at Appendix C and Appendix D and have been used to inform the
following sections.
Bathymetric surveys of Port Cygnet, found the area to be typical of a coastal bank, with depth increasing with
distance from the shoreline. Depths off of Crooked Tree Point descended to around 9 m in the middle of the
embayment, with greater depths mapped further south towards the opening of Port Cygnet. Within the
conservation area, depths ranged from 0.5 to 7 m, with majority of the area less than 3 m deep.
Habitat surveys undertaken for the Project covered subtidal areas around Crooked Tree Point, off of the boat slip
yard to the south of Crooked Tree Point and three shallow areas within the conservation area. The surveys found
the majority of the benthic habitat present to consist of mud and fine silt, typical of a low energy marine
environment. No significant benthic features were identified during surveys around the proposed effluent outfall
location.
Marine flora and fauna located nearer to the rocky shoreline sections around Crooked Tree Point included
patches of macroalgae (mainly Caulerpa spp.), large numbers of the introduced seastar Asterias amurenis, and
occasional native seastars (likely to be Patiriella regularis). In the shallower regions to the north of Crooked Tree
Point, other habitats of note included occasional small oyster reefs and some areas of sparse seagrass (thought
to be Heterozostera), but predominantly bioturbated mud and silt.
The natural values of the marine area were also investigated using desktop searches of available flora and fauna
databases such as the Natural Values Atlas and the EPBC Act Protected Matters Search Tool.
These investigations identified verified records of the following three species within 5 km of the study area
(covering an area around Crooked Tree Point):
•

Southern right whale (Eubalaena australis) – EPBC Act Endangered, TSP Act Endangered
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•

Humpback whale (Megaptera novaeangliae) – EPBC Act Vulnerable, TSP Act Vulnerable

•

Southern elephant seal (Mirounga leonine subsp. Macquariensis) – EPBC Act Vulnerable, TSP Act
Vulnerable

Along with official records, there are also various siting of the Southern right whale and Humpback whale within
Port Cygnet (The LIST, 2021). The blue whale (Balaenoptera musculus) also has the potential to transit the area
(Appendix C). The White shark (Carcharodon carcharias) is also listed as potentially occurring in the area.
Based on available habitat, the red handfish (Thymichthys politus) and the spotted handfish (Brachionichthys
hirsutus) have the potential to occur in the Port Cygnet area. However, no handfish have been recorded from
the area and none were observed during surveys. Despite these species being notoriously difficult to find, given
their size and cryptic nature, it is still considered unlikely that populations occur in the Port Cygnet area given
the proximately to known populations (Appendix C).
The Australian grayling (Prototroctes maraenahas) has the potential to occur in the vicinity of the Project,
especially given the freshwater inputs available in the Port Cygnet system, which the species resides and breeds
in for much of its life. However, no records exist from the area, including from the surrounding creeks or rivulets
(Appendix C); the species is therefore unlikely to be affected by the Project.
The Tasmanian live-bearing seastar (Parvulastra vivipara) is listed as potentially occurring within the Port Cygnet
area, however was not identified during targeted surveys and is considered unlikely to occur in the area
(Appendix C).
The EPBC Act threatened ecological community Giant Kelp Marine Forests of South East Australia is listed as
potentially occurring in the vicinity of the Project, however no giant kelp (Macrocystis pyrifera) was observed in
Port Cygnet during surveys. The species does occur sporadically in the wider D’Entrecasteaux Channel nearby.
6.8.2

Legal and other requirements

The key legislation and policy relevant to protecting marine and coastal values of relevance to this Project
include:
•

Water Management Act 1999

•

State Policy on Water Quality Management 1997

•

Environment Protection and Biodiversity Conservation Act 1999

•

Tasmanian Threatened Species Protection Act 1995

•

Living Marine Resources Management Act 1996

•

Tasmanian State Coastal Policy 1996

The objectives of these acts and policies must be met, including the preservation of the protected environmental
values attributable to Port Cygnet as set out in Section 6.2.2.
6.8.3
6.8.3.1

Potential impacts
Construction

The construction of the effluent discharge outfall pipeline has the potential to directly impact the marine and
coastal environment in the event that directional drilling is found to be an unsuitable method for the installation
of the pipeline and the alternative option of weighting the pipeline along the seafloor is used. The potential
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impacts from this aspect are limited to direct impacts to the benthic community under the effluent discharge
outfall pipeline and concrete collars that would be required to weight the pipeline. As mentioned, the benthic
habitat of Port Cygnet is predominantly bioturbated mud and sand, a well-represented habitat in the region. The
loss of <1 ha of this habitat would be unlikely to have a significant impact on overall benthic ecology of the Port
Cygnet area.
As outlined in Section 6.8.1, there were no threatened marine species identified within the proposed outfall
alignment so direct impacts to threatened marine species from construction are not anticipated.
From a geoconservation standpoint, the coastal areas of Port Cygnet are not expected to be impacted by the
Project as the coastal and marine portions of the effluent discharge outfall pipeline are likely to be directionally
drilled and thus unlikely to impact coastal features. In the event the effluent outfall pipeline is laid along the
seafloor, only a minor alteration to the coastal landscape would occur with small area of trenching likely to be
required to the subtidal mark to hide the pipeline from visibility in the intertidal zone. Any such trenching would
be undertaken during low tide conditions, with sediment and erosion controls used to minimise sediment
movement during works, and the site would be reinstated in a suitable fashion to ensure no further scouring or
erosion.
Other potential construction impacts to marine and coastal sensitive receptors are related to noise from the
installation of the effluent discharge outfall pipeline (covered in Section 6.4), spills of environmentally hazardous
materials (covered in section 6.6), and incorrect disposal of wastes (covered in Section 6.5).
6.8.3.2

Operation

The aspect with the greatest potential to impact on the marine and coastal biodiversity of the area is the
operational release of treated effluent from the relocated outfall. The potential impacts of the treated effluent
to on water quality are covered separately in Section 6.2 and discussed here in relation to the potential
implications for marine ecology.
With respect to the area defined by the Port Cygnet Marine Conservation Area, the relocation of the effluent
outfall outside of this area is likely to result in a net environmental benefit, with areas impacted by the current
discharge likely to revert back to a more natural state.
The impacts of removing the effluent from the area are likely to be most pronounced in aquatic flora and fauna
sensitive to fluctuations in nutrient concentrations, including marine algae and seagrass. For example, the
removal of the nutrient source is likely to lead to a reduction of the large mats of turfing green algae that
currently cover the intertidal mudflats adjacent to the existing outfall.
Nutrients from organically enriched effluents are known to affect the composition of benthic infauna
community’s (Pearson & Rosenberg, 1978). Changes to the composition of the benthic infauna in the intertidal
zone may impact on species that reside there, including migratory bird species that are likely to utilise the
infauna as a food source. This is likely to only significantly affect the intertidal areas directly adjacent to the
existing outfall, with decreasing changes in infauna with distance from the outfall likely (Pearson & Rosenberg,
1978). The potential impact on the food availability for birds in the area is unknown, but may actually improve as
the area reverts back to its natural state.
The subtidal marine flora and fauna within the conservation area are not expected to significantly change as a
result of the Project, give the current measurable impacts from the existing outfall appear to be limited to the
mudflats directly surrounding the outfall (Appendix D). The exception may be the health of the seagrass
communities present in the shallower waters, which may in the past have been affected by algal blooms and
epiphytic growth, or increased turbidity from the effluent outfall (Lee, Park, & Kim, 2007). The removal of the
Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

68

nutrient dense effluent may result in positive changes to the seagrass communities of the area surrounding the
existing outfall, conversely, removing the nutrient source may have the opposite effect also.
In the area directly surrounding the new effluent outfall, some alterations to benthic community composition
may occur, however given that the majority of the habitat is generally comprised of bioturbated mud and sand,
impacts are expected to be minimal. Benthic infauna composition is likely to change within the mixing zone
stipulated in Section 6.2. The effect of this change is considered unlikely to cause a significant overall measurable
effect to the marine ecosystem given the effects are likely to be highly localised.
As outlined above there were no threatened marine species identified within the effluent discharge outfall
pipeline route or predicted mixing zone. As such any potential for impact to threatened marine species is limited
to transient effects to mobile species (e.g. cetaceans, fish etc) moving through the area.
The potential impacts of relocating the effluent outfall further towards the mouth of Port Cygnet is not expected
to affect the movements of cetaceans in and out of the Port Cygnet area, given the expected changes to water
quality are for such short periods of time and toxicity impacts are likely to be restricted to directly adjacent the
outfall area (see Section 6.2) (depending on findings of future chlorine investigations); it is thought that there is
more than sufficient time for these species to pass through the bay unaffected (Bonneville Consulting, 2021).
Similarly, the water quality conditions are not expected to significantly alter the movements of pelagic fish
populations around the Port Cygnet area for the same reasons.
6.8.4

Management, mitigation and monitoring

The management and mitigation for the marine and coastal environment is contained within the following
sections:
•

Section 6.2 – Water Quality

•

Section 6.3 – Groundwater

•

Section 6.5 – Waste Management

•

Section 6.6 – Dangerous Good and Environmentally Hazardous Materials

Monitoring of marine biota is incorporated into the marine ambient monitoring plan outlined in Section 6.2.
6.8.5

Residual Impacts

The residual impact to the marine and coastal environment from the Project is expected to result in a net
environmental benefit, especially to the Port Cygnet MCA. The removal of the effluent discharge from the lower
energy marine environment on the intertidal mud flats to the higher energy deeper waters off of Crooked Tree
Point is likely to offer significantly more effective dilution and dispersion compared to the current scenario,
which will result in an overall benefit to the marine environment and a return to a more natural state than
current conditions.
Sessile species and communities currently exposed to effluent will benefit directly from removal of toxic
concentrations of effluent constituents.
Further afield impacts from nutrient constituents currently occurring, albeit hard to measure, are also likely to
improve in comparison to what is currently occurring, given significantly more mixing of the effluent is likely to
be achieved at the new effluent outfall location, resulting in a dilution of nutrient concentrations in ambient
waters and increasing the chances of nutrients flushing from the embayment.
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6.9

Socio-economic issues

The objective of the Project is the relocation of the existing STP outfall into deeper water to achieve better
dilution of treated effluent and an overall improvement in environmental outcomes. This has direct positive
benefits to the socio-economic conditions of the region through facilitating the ongoing functionality of the STP
(which serves the local community and business) as well as improving local water quality, which has benefits for
the local aquaculture industry and users of the aquatic environment, including the Port Cygnet Marine
Conservation Area.
The Project total construction cost is expected to be approximately $8 million. The construction phase will
employ local construction firms where possible, with input from mainland providers where technical
requirements dictate the need. Once operational, the Project does not change operational staffing requirements
for the STP.
Potential negative socio-economic impacts relate largely to short term amenity impacts of the construction
phase, including possible short term traffic disruption and possible localised noise and dust amenity impacts.
Once operational, the Project poses no increased amenity or social impacts to the region and contributes to long
term economic security through the provision of wastewater treatment and disposal in an improved fashion.
6.10 Hazard analysis and risk assessment
As the Project relates only to a new treated effluent PS, pressure pipeline and effluent discharge outfall pipeline,
the potential for a major hazard event resulting in significant environmental impact is limited.
Potential for major hazards during construction is very low, and the mitigation measures set out in the relevant
chapters of this EIS address the routine environmental risks associated with construction (use of hazardous
materials and dangerous goods, construction impacts to ecological values etc.). Further assessment of
construction phase risks will be addressed in the CEMP prior to the commencement of construction.
Potential hazard events, once operational, could include uncontrolled discharge of treated effluent from the PS
(wet weather event, malfunction etc.) or leakage from the pressure pipeline or effluent discharge outfall
pipeline. Any hazard event associated with the functioning of the STP itself is outside the scope of this
application.
A qualitative risk assessment was completed for the new PS which reviewed the location sensitivity of the
proposed PS in line with the EPA Sewage Pumping Station Environmental Guidelines (October 2019). The risk
assessment considered the potential environmental, health and community impacts of an uncontrolled
discharge event from the PS and determined the overall site sensitivity to be “medium”, which in turn informed
the PS design with regard to overflow frequency (ERA, March 2020). In considering the risk of PS malfunction on
the receiving environment it is important to note that in the event of PS overflow, treated effluent would report
to the existing STP outfall location. In this way, an overflow from the new PS would result in environmental
impact no greater than currently experienced by the existing STP outfall arrangements.
The following management controls, as identified in the PS risk assessment (ERA, March 2020), will be
implemented to further reduce the risk in the event of an overflow:
•

The PS will be designed to accommodate up to a 1-year ARI storm event, with retention time between
high level alarm and overflow to the environment of 4 hours (in accordance with the medium location
sensitivity rating) to be accommodated within the existing STP retention lagoon (refer Section 2.2.1);
and

•

The PS will be equipped with overflow alarms, including telemetry for after hours notification;
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The risk of leakage of treated effluent from the pressure pipeline and/or effluent discharge outfall pipeline is
considered to be very low. All pipelines will be constructed in sections that are welded together, with quality
procedures applied during works to ensure all joints are correctly installed. Once in place the pipeline will then
be pressure tested in sections prior to commissioning. All pipeline construction will be undertaken in accordance
with the Water Services Associated of Australia standard practice for polyethylene pipe installation. Once
operational, routine maintenance inspections will be undertaken for all accessible fixtures (e.g. air valves and
isolation valves) in accordance with TW’s existing maintenance regime. With these construction and
commissioning processes in place the residual risk of pipeline failure and risk to the environment is considered
to be very low.
6.11 Fire risk
Fire risks during the construction phase is generally limited to standard construction associated risks including
use of machinery in areas containing dry vegetation, use of flammable goods, smoking and hot works.
The following construction phase management and mitigation is proposed for fire risk:
•

An Emergency Response Plan will be developed for the Project which will include fire response
protocols. These will indicate muster points, evacuation plans, and emergency service contact and
reporting protocols.

•

Designated smoking areas will be included on site.

•

All hot works will be internally permitted to ensure adequate controls are in place.

•

All flammable goods will be handled and stored in accordance with Australian Standards and SDSs.

•

The PS structure will comply with all fire related building codes.

During operation, the only area of the Project that could pose a fire risk is the PS, in the event of an electrical
fault or overheating of pump components. This risk is low and will be addressed in the existing operational and
emergency plans for the STP site.
The overall risk of fire associated with the Project is considered low, given the area is not especially prone to
bush fires, the location is close to a town with a fire station, and the construction process does not have an
elevated fire risk above standard construction risk.
The risk to the proposed infrastructure from fire originating from outside the site (i.e. wildlife) is also very low,
given the below ground nature of the proposed infrastructure.
6.12 Infrastructure and off-site ancillary facilities
During construction the Project will require the use of the public road network (largely the Channel Highway) for
workforce access and the delivery of materials and equipment. The existing road network has sufficient capacity
to accommodate the expected road usage. The existing STP site will be used as the construction compound
during the construction period.
The workforce will not require local accommodation as the Project is within commuting distance to major
population centres, including Hobart, Kingston and Huonville.
Access to the road verge along the Channel Highway and Henleys Road will be required during the construction
process.
There are no offsite infrastructure upgrades (e.g. water, power etc) required to facilitate the Project.
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No significant impacts to existing infrastructure or off-site ancillary facilities as a result of the construction or
operation of the Project are anticipated.
6.13 Environmental Management Systems
TW operates under a suite of internal policies, including an Environmental Policy and Community Engagement
Policy, which dictate the principles by which the organisation addresses environmental management and
community engagement respectively. The policies are endorsed by the TW Board, apply to all staff, and the CEO
is responsible for ensuring overall compliance with the policies.
The Environmental Policy includes a commitment to achieving rapid uplift in compliance and reducing key
environmental risks from operations. This Project, which seeks to improve the environmental impact of the STP
by discharging treated effluent into deeper water with better dilution, is a step towards achieving these goals.
The Environmental Policy is one component of TW’s overall Environmental Management System, designed to
manage overall environmental performance of the organisation.
A CEMP will be prepared prior to commencement of construction to address environmental management and
capture all relevant mitigation measures and commitments from this EIS and any associated permits.
The CEMP will address all potential environmental impacts from construction, including but not limited to those
set out in this EIS, and will contain:
•

A description of the activities to be undertaken during construction; proposed timing and sequence of
the major construction activities;

•

Construction site plans showing exclusions zones, proposed construction parking, on site storage and
stock pile areas, screening of the site and vehicular access points during work;

•

Locations and procedures for washing down vehicles;

•

The proposed management measures to be implemented to avoid or minimise the environmental
impacts during the construction phase;

•

Proposed monitoring and compliance reporting program to show compliance with the CEMP;

•

An inspection program detailing the activities to be inspected, frequency of inspections and recording
of inspections;

•

A protocol for managing and reporting any incidents and non-compliances;

•

Procedures for rectifying any non-compliances;

•

A description of the roles and environmental responsibilities for relevant employees;

•

Training and induction program for employees including contractors and sub-contractors; and

•

Community and stakeholder engagement plan for any works with potential for public disturbance.

The construction contractor will be responsible for implicating the CEMP, including training and induction for all
staff, and TW will be responsible for auditing the contractor’s compliance against the CEMP.
Once operational the environmental management of the PS, pressure pipeline and effluent discharge outfall
pipeline will be captured in the existing Operational Management Plan for the STP site. Environmental risks and
controls identified in this EIS will be incorporated into the Operational Management Plan, to ensure ongoing
management of these matters as part of the overall site management.
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6.14 Cumulative and interactive impacts
The proposal to relocate the existing Cygnet STP discharge from the shallow area adjacent to the STP into
deeper water off Crooked Tree Point will result in improved dilution of treated effluent in the receiving
environment and an overall net improvement in environmental impact of the STP. As there is no proposed
change to treatment process or capacity at the existing STP, there is no material change to the overall treated
effluent load to Port Cygnet, only a change in discharge location to improve dilution.
Concurrently with moving the Cygnet STP outfall, TW is also proposing to relocate the Geeveston STP outfall for
similar reasons; from its current outfall site in the Kermandie River to deeper water within the Huon River at
Shipwrights Point. This Project will also result in improved treated effluent dilution, but will have no material
change in the mass loads entering the Huon River, which connects with Port Cygnet some 12 kilometers
downstream of the proposed Geeveston STP outfall location. With no proposed change in treated effluent
quality or quantity, there will be no cumulative impact of these two Projects in the broader Huon estuary.
TW is not aware of any other Projects in Port Cygnet or the area surrounding the Cygnet STP site that would
result in cumulative impacts with this Project.
6.15 Environmental Impacts of Traffic
The Project will generate a small number of vehicle movements to and from the site during construction,
including:
•

Construction equipment delivered at the commencement of works, stored at the STP site during
construction and then removed from the site at completion; and

•

Daily light vehicle access for construction workers.

Vehicles accessing the site will use the Channel Highway, the STP entrance road and Henleys Road, for the
pressure pipeline and effluent discharge outfall pipeline construction. It is expected the majority of the
workforce will commute from nearby population centres in Hobart and Kingston, through Huonville and along
the Channel Highway to Cygnet.
Traffic movements along the Channel Highway will be minor in the context of existing road use and no significant
amenity impacts are expected for surrounding users.
Traffic movements along Henleys Road will also be relatively limited, but more noticeable due to the low traffic
numbers along this road currently. Short term noise and amenity impacts may be experienced by residence and
local users of this road but these will be limited in duration and managed through the construction hours and
mitigation measures set out in the relevant sections of this EIS.
As outlined in Section 6.7, during construction there is potential for roadkill of native fauna, as a result of
construction vehicles or changes to road conditions. Overall this risk is considered to be very low in comparison
to existing roadkill risks of the highway, due to the limited construction period, reduced speed limit during
construction and relatively low vehicle numbers and proposed working hours.
A small number of vessels may be required for outfall construction and these will be launched at nearby suitable
boat launching facilities and generate only a handful of traffic movements.
There will be no permanent change in traffic movements to and from the site once construction and
commissioning are complete and no ongoing traffic implications of the Project.
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7 Monitoring and Review

The proposed monitoring regime for the Project includes construction phase monitoring to ensure compliance
with the controls set out in this EIS and operational phase marine monitoring to assess the impacts of the
relocated outfall.
7.1

Construction phase monitoring

Construction phase monitoring requirements will be outlined in the CEMP developed for the Project, and will
include the following, as stipulated throughout this document:
•

Daily visual monitoring by construction staff of dust levels (Section 6.1.4).

•

Weekly checking of complaints register and resolution of any complaint received (Section 6.1.4).

•

Sediment and erosion control features are to be assessed for functionality and condition on a weekly
basis during construction and immediately following significant rainfall events (Section 6.2.4).

•

The construction contractor will maintain records of waste volumes generated and disposal locations,
including disposal facility receipts (Section 6.5.3).

•

Records of volumes of all dangerous goods or environmentally hazardous materials utilised for the
Project will be maintained by the construction contractor and be made available to EPA Tasmania upon
request (Section 6.6.3).

In addition to the specific monitoring aspects mentioned in this EIS, the CEMP will also include other general
environmental management monitoring requirements, as identified in the TW EMS, this will include but not be
limited to:
•

Monitoring of any dewatering or bypass pumping activities required for the Project.

•

Monitoring disturbance footprints to ensure compliance with approvals for the Project.

TW will also require the construction contractor to undertake regular internal audits to ensure the monitoring
conditions outlined above are being met.
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7.2
7.2.1

Operational Phase Monitoring
Marine monitoring

The comprehensive marine ambient monitoring plan requirements are outlined in full in Section 6.2.4.1, with
sampling sites illustrated on Figure 6-3. The proposed monitoring plan is summarized below in Table 7-1.

Table 7-1

Summary of marine ambient monitoring plan

Monitoring

Sites

Parameter

Frequency

Water Quality

Outfall

Physicochemical (pH, Temperature,
Salinity, Conductivity, Dissolved
oxygen, Turbidity).
Nutrients (Total Nitrogen, Ammonia
as N, Nitrate as N, Nitrite as N, Total
Phosphorus as P, Reactive
Phosphorus as P, Chlorophyll-α)

-Once prior to
commissioning

MZ 25 m (West,
North, South, East)
MZ 250 m (North,
South, West, East)
Reference Sites 1 and
2 (WQ4, WQ5 from
AMP)

-Monthly for 6-12
months (depending on
results)

Total and dissolved metals suite (As,
Cd, Cr, Cu, Pb, Mn, Ni, Zn)
Other (Chloride, Oil and Grease, Total
Dissolved Solids, Total Suspended
Solids, Thermotolerant Coliforms,
Enterococci)

Benthic Habitat
Monitoring

Outfall

One minute spot dive

MZ 25 m (West,
North, South, East)

-Within 1 year post
commissioning during
same month/season as
pre-commissioning

MZ 250 m (North,
South, West, East)
Reference Sites 1 and
2 (WQ4, WQ5 from
AMP)

Benthic Infauna
and Sediment
Quality
Monitoring

-Once prior to
commissioning

-Repeated every 3
years (or as required by
the Director, EPA
Tasmanian)

Outfall

Sediment Quality

MZ 25 m (West,
North, South, East)

Metals suite (minimum As, Cd, Cr,
Cu, Pb, Mn, Ni, Zn).

MZ 250 m (North,
South, West, East)

Total Petroleum Hydrocarbon (TPH)
Total Organic Carbon (TOC)
Particle Size Distribution

-Once prior to
commissioning
-Within 1 year post
commissioning during
same month/season as
pre-commissioning
-Repeated every 3
years (or as required by
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Monitoring

Sites

Parameter

Frequency

Reference Sites 1 and
2 (WQ4, WQ5 from
AMP)

Redox (3 core depths)

the Director, EPA
Tasmania)

Nutrients (TN, TKN, Nitrate,
Ammonia, TP)
Benthic Infauna
Benthic infauna counts (family‐level
resolution).

Plume Dilution
Study

Around outfall

Rhodamine or similar tracer study.

Once within 12 months
of commencing
operation.

Reporting

All

Marine Ambient Monitoring Plan
(includes Benthic Habitat Monitoring,
Benthic Infauna and Sediment
Monitoring, Plume Dilution Study,
Ambient Water Quality)

Initial 12 month annual
report

Reporting

Table 6‐4

Benthic Habitat Monitoring

Every 3 years (or as
required by the
Director, EPA
Tasmania)

Reporting

Table 6‐4

Benthic Infauna and Sediment
Monitoring

Every 3 years (or as
required by the
Director, EPA
Tasmania)

7.2.2

Other

As mentioned in Section 6.2.4, a study to understand the environmental risk of chlorine in the marine
environment at Port Cygnet will be commissioned in consultation with the Tasmanian EPA, within 12 months of
approval of the Project.
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8 Decommissioning and Rehabilitation

As the Project will make use of existing disturbed areas within the STP site for parking, equipment storage and
laydown, the only part of the site expected to require rehabilitation post construction is the trenched sections of
the pressure pipeline alignment.
Trenched sections of the pressure pipeline will likely be reinstated with engineered rock, subsoil, and where
appropriate topsoil will be stockpiled and replaced accordingly. The exact reinstatement requirements along the
highway section will be dictated by the Department of State Growth, whilst the reinstatement requirements
along Henleys Road will be completed in discussion with HVC. These areas will then be stabilised and reseeded
with appropriate non-invasive, species if appropriate. A rehabilitation plan will be included in the CEMP to
document the rehabilitation procedure, including post construction weed control and monitoring. Note that the
pressure pipeline is excluded from this application and included here for context only.
Once construction is complete the PS, pressure pipeline and effluent discharge outfall pipeline (and diffuser) will
be TW assets and subject to ongoing maintenance and end of life decommissioning. These components will be
included in any future decommissioning plan for the Cygnet STP site.
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9 Management and Mitigation Measures

Management and mitigation measures proposed for each environmental aspect are documented throughout this EIS and summarised in Table 9-1.

Table 9-1

Summary of management and mitigation measures

Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Air Quality MM 1

Potentially dust generating material stockpiles,
roads, or excavated areas will be sprayed during
periods of dry weather with water or a suitable
dust suppressant.

Construction

Throughout construction phase

Section 6.1.4

Air Quality MM 2

Speed restrictions will be applied to access roads
within the Project area to minimise dust
generation.

Construction

Throughout construction phase

Section 6.1.4

Air Quality MM 3

Project information and construction schedules
will be provided to local residents, advising them
of potential dust and/or odour generation during
construction and mitigation measures to be
applied.

Construction

Project commencement and as
required throughout construction
period.

Section 6.1.4

Air Quality MM 4

An online complaints register will be established,
to capture any dust or odour complaints received
by the public, and these will be actioned
accordingly.

Construction

Throughout construction phase

Section 6.1.4

Air Quality MM 5

Any dust exposed areas will be rehabilitated as
soon as possible.

Construction

Throughout construction phase

Section 6.1.4
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Water Quality MM 1

Prior to construction commencing, a sediment
and erosion control plan for the Project will be
developed, identifying all major drainage lines
and waterways and site-specific management
and mitigation to be utilised, including controls
such as sandbags, sediment fences, sediment
traps and diffusion paths.

Construction

Throughout construction phase

Section 6.2.4

Water Quality MM 2

No materials will be stockpiled on existing
drainage lines, and stockpile perimeter drains and
sediment fencing will be utilised as required.

Construction

Throughout construction phase

Section 6.2.4

Water Quality MM 3

The PS and associated connections will be subject
to regular maintenance and inspection.

Operation

Throughout operational life

Section 6.2.4

Groundwater MM 1

The PS and pressure pipeline will be leak tested
during the commissioning phase of the Project.

Construction

During Commissioning

Section 6.3.4

Groundwater MM 2

The PS and associated connections will be subject
to regular maintenance and inspection.

Operation

Throughout operational life

Section 6.3.4

Noise MM 1

Operation of machinery and equipment will be
restricted to normal daytime operating hours
from 0700 and 1800 Monday to Friday, 0800 and
1800 Saturday, and between 1000 and 1800
Sundays and public holidays.

Construction

Throughout construction phase

Section 6.4.4

Noise MM 2

The contractor shall regularly service and
maintain equipment to minimise noise emissions.

Construction

Throughout construction phase

Section 6.4.4
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Noise MM 3

An online complaints register will be established
to capture and address any noise complaints
received by the public.

Construction

Throughout construction phase

Section 6.4.4

Noise MM 4

Where practical, machinery will be operated at
low speed or power and be switched off when
not in use, rather than left idling for prolonged
periods.

Construction

Throughout construction phase

Section 6.4.4

Noise MM 5

The PS will be designed in such a way that it
meets the EPN 8533/1 requirements for noise
emissions.

Design

During detailed design phase

Section 6.4.4

Waste MM 1

ASS risk and management will be addressed
through the inclusion of an ASS Management
Plan within the CEMP, in accordance with the
Tasmanian Acid Sulfate Soil Management
Guidelines.

Construction

Throughout construction phase

Section 6.5.3

Waste MM 2

A waste management area will be delineated
within the construction compound, with all
wastes to be segregated (into recyclables and
non-recycles) and all putrescible and/or
potentially wind blown waste to be stored in
sealed bins.

Construction

Throughout construction phase

Section 6.5.3

Waste MM 3

All wastes classed as environmentally hazardous
materials will be stored in appropriately bunded
containers.

Construction

Throughout construction phase

Section 6.5.3
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Waste MM 4

Wastes will be removed from site on a regular
basis by a suitably qualified operator and
disposed of at a suitably licenced facility.

Construction

Throughout construction phase

Section 6.5.3

Waste MM 5

Any waste soil from excavations relating to the
SPS will be subject to contaminated soil testing
for classification prior to disposal owing to the
soil potentially being part of reclaimed land.

Construction

Throughout construction phase

Section 6.5.3

Waste MM 6

Drilling muds from directional drilling will be
collected in a vac truck or other suitable vessel
and transported to a suitable licenced disposal
facility.

Construction

Throughout construction phase

Section 6.5.3

Hazardous Materials MM 1

All dangerous goods or environmentally
hazardous materials will be stored in
appropriately bunded containers within the
construction compound, in accordance with
relevant Australian Standards and State
regulations.

Construction

Throughout construction phase

Section 6.6.3

Hazardous Materials MM 2

Vehicle and machinery refuelling and
maintenance will be undertaken offsite wherever
practical including any marine vessels used during
construction. In the event that onsite refuelling is
required, re-fuelling procedures and portable spill
trays will be employed.

Construction

Throughout construction phase

Section 6.6.3
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Hazardous Materials MM 3

The site induction for all staff will include training
in use and disposal of all dangerous goods and
environmentally hazardous materials to be used
onsite as well as protocols to follow in the event
of an incident involving these materials.

Construction

All site inductions throughout
construction phase

Section 6.6.3

Hazardous Materials MM 4

A register of dangerous goods and
environmentally hazardous materials used onsite
will be maintained throughout the construction
period. The register is to be accompanied with
the appropriate safety (including SDSs), storage,
segregation and handling information.

Construction

Throughout construction phase

Section 6.6.3

Hazardous Materials MM 5

Hydrocarbon and chemical spill kits will be stored
within the construction compound and wherever
the materials are used throughout the Project
area. Kits may also be stored on vehicles where
suitable storage is not available on ground.

Construction

Throughout construction phase

Section 6.6.3

Hazardous Materials MM 6

All disposal of dangerous goods and
environmentally hazardous materials will be
undertaken in accordance with relevant
Australian Standards and State regulations.

Construction

Throughout construction phase

Section 6.6.3
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Hazardous Materials MM 7

Clean up measures, reporting and notification
procedures for equipment breakdowns and
accidental releases will be incorporated within an
Emergency Response Plan for the Project. This
will include clean-up procedures in aquatic
environments as well as incident response in the
event of fire, chemical release, or an explosion.

Construction

Throughout construction phase

Section 6.6.3

Hazardous Materials MM 8

All spills of dangerous good or environmentally
hazardous materials will be reported to the site
supervisor, with spills >100 L or any spills >5 L
direct to the aquatic environment to be reported
to the EPA Tasmania within 24 hours of the
incident occurring.

Construction

Throughout construction phase

Section 6.6.3

Natural Values MM 1

Ecological values including the native vegetation
community, scattered E.ovata trees, creek
crossings and the conservation area will be
marked on all construction site plans,
communicated to all construction personnel and
where they lie close to the works area will be
physically cordoned off with temporary fencing
(or similar) to avoid inadvertent impacts.

Construction

Throughout construction phase

Section 6.7.4
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Natural Values MM 2

For directional drilling, the following should be
observed for E.ovata trees:

Construction

Throughout construction phase

Section 6.7.4

o Ensure the location of the drill path is a
minimum of 2 m below the ground surface
within the vegetated zone.
o Ensure the drill path is not directly below
the centreline of any individual trees.
o Utilise non-toxic drilling fluids
o Confirm final alignment and drilling
location onsite with an appropriately
qualified ecologist to ensure potential
impacts are minimised
Natural Values MM 3

In the event directional drilling is found to be
unsuitable for parts of the pipeline route and
trenching is required, if there are E.ovata trees
adjacent to the works, trenching will be overseen
by an arborist.

Construction

Throughout construction phase

Section 6.7.4

Natural Values MM 4

Along the access road to the STP the pressure
pipeline will be installed within the access road,
where possible, to avoid impacts to juvenile
E.ovata growing on the road edge.

Construction

Throughout construction phase

Section 6.7.4
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Natural Values MM 5

A Weed, Disease and Hygiene Management Plan
will be prepared prior to construction. This plan
will be prepared in general accordance with the
Weed, Disease Planning and Hygiene Guidelines
(DPIPWE, 2015) and include provisions for:

Construction

Prior to construction commencing

Section 6.7.4

•

Pre-construction weed control for
areas of existing weed infestation
where construction equipment will be
required to work;

•

Hygiene protocols, including vehicle
washdown prior to site entry/exit to
avoid the spreads of weeds and
pathogens in general accordance with
the Tasmanian Washdown Guidelines
for Weed and Disease Control and
Keep It Clean - A Tasmanian field
hygiene manual to prevent the spread
of freshwater pests and pathogens;
and

Control measures for material brought onto the
site for construction to ensure it is free from
weed seeds or disease.
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Natural Values MM 6

At the completion of construction the pressure
pipeline route will be reinstated to its natural
condition, including the replacement of topsoil
and seeding with suitable (non invasive) species
to establish a stable site and reduce the potential
for weed spread post construction.

Construction

As required at completion of
construction

Section 6.7.4

Other MM 1

The PS will be designed to accommodate up to a
1-year ARI storm event, with retention time
between high level alarm and overflow to the
environment of 4 hours (in accordance with the
medium location sensitivity rating) to be
accommodated within the existing STP retention
lagoon (refer Section 2.2.1).

Design

During detailed design phase

Section 6.10

Other MM 2

The PS will be equipped with overflow alarms,
including telemetry for after hours notification.

Design

During detailed design phase

Section 6.10

Fire MM 1

An Emergency Response Plan will be developed
for the Project which will include fire response
protocols. These will indicate muster points,
evacuation plans, and emergency service contact
and reporting protocols.

Pre-construction

Throughout construction phase

Section 6.11

Fire MM 2

Designated smoking areas will be included on
site.

Construction

Throughout construction phase

Section 6.11

Fire MM 3

All hot works will be internally permitted to
ensure adequate controls are in place

Construction

Throughout construction phase

Section 6.11
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Fire MM 4

All flammable goods will be handled and stored in
accordance with Australian Standards and SDSs

Construction

Throughout construction phase

Section 6.11

Fire MM 5

The PS structure will comply with all fire related
building codes

Design

During detailed design phase

Section 6.11

EMS MM 1

A Construction Environmental Management Plan
(CEMP) will be prepared prior to commencement
of construction to address environmental
management and capture all relevant mitigation
measures and commitments from this EIS and
any associated permits.

Pre-construction

Throughout construction phase

Section 6.13
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10 Conclusion

The Project will result in the relocation of the existing Cygnet STP effluent discharge outfall into deeper water
within Port Cygnet, outside of the Port Cygnet MCA. The Project involves the installation of a new treated
effluent PS and a 1.7 km pressure pipeline delivering treated effluent to a new marine outfall location off
Crooked Tree Point, Port Cygnet, via an ~150 m effluent discharge outfall pipeline and diffuser.
The Project is intended to resolve the immediate risk presented to the environment from the current discharge
arrangement, which sees treated effluent discharged on to an intertidal estuarine mud flat, seen by TW as its
highest risk effluent discharge site in the state. Identified environmental risk from the current practice include
aquatic eutrophication from high nutrient loads, direct toxicity to marine biota from insufficiently mixed
toxicants, and human health risks from pathogen exposure.
The relocation of the effluent outfall to deeper waters, where superior effluent dilution and dispersion can be
achieved, is seen as a necessary improvement in the staged approach of improving the environmental
performance of the Cygnet STP. The Project does not preclude future improvements at the Cygnet STP, but
rather addresses the immediate issues of nutrient enrichment and public safety at the current outfall location
within the Port Cygnet MCA.
The potential environmental impacts of the Project are limited in the terrestrial environment, with the Project
components generally restricted to areas already impacted by existing infrastructure. Clearance of native
vegetation and any significant fauna habitat has been limited by route selection and through the use of
trenchless technology for construction. No significant impacts are expected for terrestrial flora or fauna as a
result of the Project.
No significant impacts to noise levels, air pollution or socio-economic values are expected as a result of the
Project. Small alterations to traffic flow are expected throughout the construction period, with areas of speed
restriction required during the construction phase for safety.
The construction of the effluent discharge outfall pipeline and associated diffuser are not expected to
significantly impact on the marine environment given the preferred installation method (directional drilling). In
the event this method is not suitable for the installation of the pipeline, the alternative method of laying the
pipeline on the seafloor with weighted collars is unlikely to significantly impact the marine environment either,
aside from direct reduction in soft sediment habitat under the pipeline, which is well represented in the
surrounding environment.
The potential impacts to the marine environment from the new effluent discharge location include direct toxicity
effects to local species of marine biota within a ~400 m radius area around the discharge diffuser for total
residual chlorine and a ~16 m radius for total zinc, based on modelling outcomes. For enterococci, sensitive
receptors could be impacted at a distance of 125 m from the outfall. The actual impacts of total residual chlorine
on species are expected to be minimal in practice, given the likelihood that the toxicity of chlorine is rapidly
ameliorated with contact with seawater, which will be assessed as part of a separate study into the effects of
chlorine in the marine environment committed to by TW as part of this Project.
The overall effects of nutrient discharge from the Project are expected to be insignificant to Port Cygnet water
quality overall compared to the current nutrient profile, and a net environmental benefit is expected, given the
existing practice of discharging treated effluent on to the intertidal mud flats of the Cygnet MCA where minimal
dilution or dispersion currently occurs.
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Appendix A

Concept Design Drawings

Concept Design Drawings (TasWater and WSP, 2019)
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Executive Summary
Cygnet Sewage Treatment Plant (STP) treats domestic sewage from the Cygnet township and
discharges treated effluent, via an open-ended pipe, to an intertidal area within the Port Cygnet
Marine Conservation Area (MCA). TasWater proposes to relocate the Cygnet STP outfall to
deeper waters, within Port Cygnet, but outside of the Port Cygnet MCA, to increase dilution of
the effluent and minimise any risks to environmental values.
The aim of this study was to use near-field mixing zone modelling to determine the optimal
outfall depth for the new Cygnet STP outfall, offshore from Crooked Tree Point, to minimise the
risk to environmental values in Port Cygnet. The outcomes of this study will be used to inform
the environmental impact statement for the Cygnet STP outfall relocation.
Port Cygnet is a sheltered embayment of the Huon Estuary that contains significant ecological,
recreational, marine farming and cultural values. The risk posed by contaminants of concern in
the Cygnet STP effluent discharges was determined by assessing the exposure and sensitivity of
environmental values in Port Cygnet.
A discharge rate of 60 L/s for a duration of 20 minutes, four times per day, means that the
exposure time is short (< 10 % of the time). The proposed outfall location is open water with a
bioturbated mud and sand substrate, without any outstanding habitat features. This location is
less sensitive than the existing site within the Port Cygnet MCA.
Overall, this assessment has shown that contaminants of concern in the batch effluent
discharges from Cygnet STP at the proposed outfall location present a low risk to environmental
values in Port Cygnet (Table I). This is particularly the case for the outfall arrangements at a
depth of 6 m or greater.
Chlorine is the only toxicant of concern in the Cygnet STP effluent that presents a medium risk
of direct toxicity to fish and other transitory species in Port Cygnet during the batch discharges
(Table I). The mixing zone for chlorine extends in a westerly direction up to 1000 m at an outfall
depth of 4 m, 400 m at 6 m depth, 280 m at 7 m depth and 200 m at an outfall depth of 8 m,
which is a significant cross section of the bay at Crooked Tree Point (of width 700 m).
The mixing zone for zinc, at an outfall depth of 6 m, falls within the EPA recommended 10 m
mixing zone for toxicants under most conditions. Enterococci may affect recreational users
within a 125 m westerly direction of the outfall at an outfall depth of 6 m and deeper, and total
phosphorus may be elevated up to 1000 m from the outfall under the various diffuser depth
scenarios.
Future marine mixing zones could be based on chlorine and/or enterococci given their potential
impacts on ecological and recreational values, respectively. Given the uncertainties in the fate of
chlorine and the inability to measure its concentration in the environment, further work is
recommended to verify the toxicity of chlorine in marine receiving environments.
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Table I Environmental Risk assessment for Cygnet STP discharges at the relocated outfall location
Contaminant of concern
Environmental Values

Chlorine

Heavy metals

Nutrients

Pathogens

Ecological

Medium

Low

Low

Insignificant

Shellfish

Low

Low

Low

Low

Mammals

Low

Insignificant

Insignificant

Insignificant

Plants

Low

Low

Low

Insignificant

Birds

Insignificant

Insignificant

Insignificant

Insignificant

Primary

Insignificant

Low

Low

Low

Secondary

Insignificant

Low

Low

Low

Aesthetic

Insignificant

Insignificant

Low

Low

Recreation

Fish/Invertebrates

Industrial

Marine farming

Low

Low

Low

Low

Cultural

Aboriginal Culture

Low

Insignificant

Low

Low
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1. Introduction
Cygnet Sewage Treatment Plant (STP) treats domestic sewage from the Cygnet township and
surrounds. Treated effluent is discharged via an open-ended pipe to an intertidal area at the
head of Port Cygnet, which is within the Port Cygnet Marine Conservation Area (Port Cygnet
MCA).
TasWater proposes to relocate the Cygnet STP outfall to deeper waters, within Port Cygnet, but
outside of the Port Cygnet MCA, to increase dilution of the effluent and minimise any risks to
environmental values.
The aim of this project is to use near-field mixing zone modelling to determine the optimal
outfall depth for the new Cygnet STP outfall to minimise the risk to environmental values in
Port Cygnet. This study will inform the environmental impact statement for the Cygnet STP
outfall relocation.

2. Environmental Values of Port Cygnet
This section provides an overview of the environmental values of Port Cygnet.

Study area
Port Cygnet is an open estuarine section of the Huon River estuary (Figure 2-1). It is located
approximately 15 km upstream of the Huon River confluence with the D'Entrecasteaux
Channel. Port Cygnet is the receiving waters for the Nicholls Rivulet, Agnes Rivulet, Rocky Bay
Creek and Forsters Rivulet. Port Cygnet MCA is located at the head of Port Cygnet and a large
extent of the shoreline is designated public reserve.
The land use surrounding Port Cygnet is agriculture, forestry and residential (Marine Solutions
2020). There are marine farming leases within Port Cygnet and in the Huon Estuary.
Port Cygnet is used for recreational boating and fishing. It hosts the Port Cygnet Sailing Club and
has a public boat ramp and jetty. It has over 100 registered moorings, many of whom appear to
be residential (Marine Solutions 2020).
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Figure 2-1 Port Cygnet Marine Conservation Area (orange area; MCA), public land (orange line) and
marine farming leases (blue rectangles) in the vicinity of the Cygnet STP existing (red dot) and
proposed outfalls (yellow dot)

Hydrodynamics
The extensive bays, islands, and peninsulas around Bruny Island (Bruny bioregion) have a low
tidal range and a strongly dissected coastline that are protected from large swells. An Acoustic
Doppler Current Profiler (ADCP) was deployed at the proposed outfall location in Port Cygnet
for a month in April 2019 to determine the tidal signature, current direction, and velocity. This
data showed that Port Cygnet experiences a semi-diurnal tide with a range of less than 1 m,
which is typical of a sheltered embayment with a relatively small tidal range (Marine Solutions
2020). Current velocities were very low, in the range of 0 – 4 cm/s, in Port Cygnet (Figure 2-2).
Currents were strongest and most common to the west, west south-west and south west, with
regular flow to the west northwest, north and north east (Marine Solutions 2020; Figure 2-2).
Tides assist in the dilution and flushing of the Cygnet STP effluent discharges from the bay.
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Figure 2-2 left - Current velocity histogram (After Marine Solutions 2020), right - Rose plot showing
current velocity and direction in Port Cygnet in Port Cygnet Bay (After Marine Solutions 2020)

Protected Environmental Values
Protected Environmental Values (PEVs) were set for all Tasmanian surface waters under the
State Policy on Water Quality Management 1997. PEVs provide a framework for the strategic
management of water quality across the state for the long-term sustainable use of surface
waters. The existing Cygnet STP outfall is in a Marine Conservation Area (MCA) where the
management objectives are outlined in Schedule 1 of the National Parks and Reserves
Management Act, 2002. The proposed new outfall location is just outside the Port Cygnet MCA.
The PEVs for the proposed outfall location are:
A: Protection of Aquatic Ecosystems
(ii) Modified (not pristine) ecosystems
(a) from which edible fish, crustacea and shellfish are harvested
B: Recreational Water Quality & Aesthetics
(i)

Primary contact water quality (where permitted)

(ii)

Secondary contact water quality

(iii)

Aesthetic water quality

E. Industrial Water Supply (Aquaculture in marine farming zones)
That is, as a minimum, water quality management strategies should seek to provide water of a
physical and chemical nature to support a modified ecosystem from which edible fish, crustacea
and shellfish may be harvested; and which will allow people to safely engage in recreation
activities such as swimming (where permitted), paddling or fishing in aesthetically pleasing
waters. For nature recreation areas, conservation areas, game reserves or regional reserves
within the Ida Bay karst system, water quality management should also have regard to the
values associated with that system.
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Ecological values
2.4.1 Port Cygnet MCA
The Bruny bioregion has the highest level of marine endemism in Tasmania and supports many
distinctive reef and soft-sediment fish fauna. Port Cygnet MCA was proclaimed as a reserve
area in 2009, as part of the Bruny bioregion, under the Nature Conservation Act 2002 (Figure
2-1):
The Port Cygnet MCA lies within Port Cygnet in the vicinity of Cygnet. The reserve
contains an open estuary environment and includes a listed wetland of state significance.
The reserve is significant as a refuge area for numerous bird species including migratory
birds such as Latham's snipe, the great egret and the crested tern. The wetland harbours
species such as the pied oystercatcher and white-bellied sea eagle, which regularly feed in
the area. The area is also a nursery and refuge area for sharks. Port Cygnet was first
proclaimed as a wildlife sanctuary in 1952 for the protection of the foreshore and
wetlands. https://parks.tas.gov.au/explore-our-parks/marine-reserves/marineconservation-areas
The Port Cygnet MCA encompasses a large area at the head of Port Cygnet. It provides
protection and maintenance of the natural and cultural values of the area and encourages the
sustainable use of natural resources. Fishing is permitted in the conservation area (Marine
Solutions 2020). While the existing outfall is located with the Port Cygnet MCA, the proposed
new outfall location is further downstream on the boundary of the MCA.
2.4.2 Habitat
The benthic habitat at the proposed outfall location is bioturbated mud and sand that
transitions to a mosaic of Caulerpa spp. (seaweed) and fine sand before a predominantly rocky
shoreline. No outstanding benthic features were present in the study area (Marine Solutions
2018).
2.4.3 Threatened species
A desktop assessment by Marine Solutions (2018) of the natural values of the proposed outfall
locations did not identify any threatened marine species within 500 m of the study area. There
are records of three threatened species (mammals) within a 5 km radius of the area. Eight
threatened marine species were identified as possibly occurring in the area or are known to
occur in the area (Table 2-1).
A high density of the pest species Asterias amurensis, Northern pacific seastar, were present.
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Table 2-1 Summary of threatened marine species and ecological communities identified in database
searches by Marine Solutions 2018. Terrestrial and avian biota were not included. After Marine
Solutions 2018.

Recreational values
Port Cygnet is used for recreational fishing and diving, including harvesting of abalone and
crustaceans. There are general boating, kayaking, and swimming activities. It hosts the Port
Cygnet Sailing Club and has a public boat ramp and jetty. It has over 100 registered moorings,
many of whom appear to be residential (Marine Solutions 2020).

Industrial values
Aquaculture is an important industrial value for Port Cygnet. There is an active oyster farm in
Gardner’s Bay, an active mussel farm at Deep Bay and finfish leases to Huon Aquaculture and
Tassal around the opening of the embayment in the Huon Estuary.

Cultural values
Port Cygnet is an important location for the expression of Tasmanian Aboriginal culture by the
South-East Tasmanian Aboriginal Corporation (SETAC). Environmental rehabilitation work is
ongoing to protect Aboriginal sites, including stabilising middens at Cato’s Bay.
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Water quality objectives
2.8.1 EPA Water Quality Guidelines for the Cygnet Estuary
Site-specific water quality objectives were determined for Port Cygnet for the purpose of
protecting the identified environmental values (EPA Tasmania, Table 2-2). Annual surface water
guidelines (80th percentiles, and 20th percentiles where relevant) were chosen as the applied
water quality objectives (WQOs) for this study.
Table 2-2 Annual guidelines for surface waters for Cygnet Estuary (EPA Tasmania, no date). Applied
WQOs are highlighted.
Indicator

Units

20th

Median

80th

95th

Dissolved Oxygen

mg/L

7.4

8.1

8.8

9.8

Salinity

ppt

27.7

32.4

34.2

35.4

Conductivity

mS/cm

41.9

49.6

52.6

54.4

7.8

8.0

8.1

8.2

pH
Temperature

C

11

15.3

17.7

19

Turbidity

NTU

1.0

3.0

10.4

21.6

Chlorophyll-a

µg/L

0.5

1.6

3.1

5.3

Total ammonia

mg/L

0.003

0.005

0.008

0.011

Nitrates + Nitrites

mg/L

0.001

0.014

0.048

0.068

Total Nitrogen

mg/L

0.21

0.26

0.32

0.37

Total Phosphorus

mg/L

0.02

0.03

0.04

0.04

Dissolved Reactive P

mg/L

0.004

0.006

0.009

0.012

Silica

mg/L

0.2

0.5

1.2

1.9

2.8.2 Default guideline values for toxicants
ANZG (2018) Australian and New Zealand Guidelines for Fresh and Marine Water Quality
provides default guideline values (DGVs) for toxicants in fresh and marine waters (Table 2-3).
The DGV for the protection of 95% species is recommended for slightly to moderately disturbed
ecosystems. Freshwater guidelines were applied where no marine guideline value is given. The
99% species protection level guideline was applied for toxicants that bioaccumulate.
Table 2-3 ANZG 2018 default trigger values (as at Feb 2021) ug/L for 95% and 99% species protection
level for fresh and marine waters. Applied WQOs are highlighted.
Heavy Metal (µg/L)

Fresh 95%

Fresh 99%

Aluminium

55

27

Antimony

9

Arsenic (AsIII)

24

1

Cadmium*

0.2

0.06

Chromium (III)
Bonneville Consulting
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Marine 95%

Marine 99%

5.5

0.7

27
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Heavy Metal (µg/L)

Fresh 95%

Fresh 99%

Marine 95%

Marine 99%

Chromium (IV)

1.0

0.01

4.4

0.14

Cobalt*

1.4

1

0.005

Copper

1.4

1.0

1.3

0.3

Lead*

3.4

1.0

4.4

2.2

1900

1200

80

Mercury (inorganic)*

0.6

0.06

0.4

0.1

Molybdenum

34

Nickel*

11

8

70

7

Selenium*

11

5*
0.006

0.0004

Manganese

Tributyltin (Sn)
Zinc

8

2.4

15

7

Chlorine

3

0.4

-

-

Revised to 7ug/L^

Revised to 2 ug/L^

0.900

0.320

0.910

0.500

2.4

1.0

Ammonia
Nitrate

*Bioaccumulating nature of this toxicant demands 99% protection level
^ Draft DGV for chlorine by Batley et al. (2020).

2.8.3 Low risk guidelines for microbiological indicators
Water quality objectives for microbiological indicators for recreational and consumptive uses are
provided in Table 2-4.
Table 2-4 WQOs for recreational and consumptive uses
Indicator

Guideline

Description

Enterococci

40 cfu/100ml

NHMRC (2008) Low risk guideline for primary
contact recreation

Thermotolerant Coliforms/
E.coli

150 cfu/100ml

ANZG (2018) guideline for primary contact

Thermotolerant Coliforms/
E.coli

43 (14) cfu/100ml

Required to be achieved for 90th percentile of
compliance monitoring data at shellfish
gathering areas
Median value of compliance monitoring (in
parentheses) required to be achieved at
shellfish gathering areas

2.8.4 Ambient water quality
Monthly water quality monitoring was conducted at the proposed outfall site from April 2019
to January 2020 (Site WQ3, n=10, Table 2-5, Marine Solutions 2020). The results were within
the range of the EPA site-specific water quality guidelines.
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Table 2-5 Port Cygnet Background water quality at the proposed outfall site, n= 10
Analyte

Median

80th %ile

Maximum

0.005

0.011

0.081

0.8

2.3

3.5

Copper - total (mg/L)

0.001

0.002

0.008

Nitrate (mg/L)

0.018

0.049

0.073

Total Nitrogen (mg/L)

0.22

0.38

0.61

Total Phosphorus (mg/L)

0.022

0.040

0.045

1.0

7.5

17.0

0.006

0.011

0.014

Ammonia (ug/L)
Chlorophyll a (ug/L

Total Suspended Solids (mg/L)
Zinc - total (mg/L)

Summary of environmental values
Port Cygnet is a sheltered embayment that is protected from large swells. It contains the Port
Cygnet MCA that contains listed intertidal wetland habitat of state significance for birdlife. Port
Cygnet is a nursery and refuge area for sharks. In addition to the ecological values, Port Cygnet
supports active marine farming leases and recreational fishing, diving, boating, kayaking, and
swimming activities. Port Cygnet Sailing Club and registered residential moorings are also within
the Port. Port Cygnet contains strong Tasmanian Aboriginal cultural values, including middens
at Cato’s Bay.
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3. Cygnet STP Effluent Discharges
This section outlines the outfall relocation proposal for effluent discharges and the effluent
quality from Cygnet STP.

Current STP discharge management
Cygnet STP is located about 1.3 km south-east of the Cygnet township. It treats domestic
sewage from the approximately 1,500 Cygnet catchment residents. The influent rate is on
average 3.5 L/s, ranging from 2 L/s up to 8 L/s (Marine Solutions 2020). Inflows to the STP
increase with rainwater infiltration causing larger inflow volumes in the wetter months.
Cygnet treatment plant consists of a Pasveer ditch system with chlorine disinfection and a
sludge lagoon (Marine Solutions 2020). It is licensed to treat an average dry weather flow
(ADWF) of 400 KL/d (Marine Solutions 2020). The average annual daily flow is approximately
325 kL/day (GHD 2020). Effluent is discharged as a batch rate of 30 L/s for a duration of 40
minutes, four times per day, via a shoreline outfall pipe onto mud flats at the head of Port
Cygnet bay.

Outfall relocation proposal
TasWater propose to relocate the Cygnet STP outfall via a 1650 m onshore pipeline to Crooked
Tree Point, which is outside the Port Cygnet MCA (Figure 3-1, left). A pipeline would then
extend up to 350 m offshore to a depth between 4 m and 8 m, depending on the results of this
assessment (Figure 3-1, right). No allowances have been made for changes in effluent quality
along the pipeline route.

Figure 3-1 (left) Map of the proposed discharge location outside the Port Cygnet MCA, After Listmap.
(Right) site bathymetry After TasWater.
Bonneville Consulting
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Cygnet STP will continue to operate unchanged from its current regime, with a batch discharge
of 60 L/s occurring for 20 minutes, 4 times every 24 hours. TasWater (from GHD 2020) have
proposed a diffuser consisting of 5 ports, spaced 5 m apart, perpendicular to the shoreline
(Figure 3-2). This study will compare the extent of the mixing zone and environmental risks
associated with the diffuser placed at depths of 4, 6, 7 and 8 m.

Figure 3-2 Diffuser design (after TasWater, pers. comm.)

Any small differences (+/-1 m) in the depth of the diffuser ports based on the bathymetry of the
pipeline transect are expected to be within the errors of the mixing zone modelling results.

Cygnet STP effluent quality
Cygnet STP effluent contains elevated concentrations of nutrients, toxicants, and heavy metals
above the applied WQOs for Port Cygnet (Table 3-1, Table 3-2).
Table 3-1 Cygnet STP effluent quality (2015-2021; mg/L; unless indicated). Highlighted cells exceed the
applied WQOs (see Section 2.8)
Indicator

Count

Min

10th

Median

90th

Max

WQO

Ammonia

72

0.5

1.0

3.2

8.5

23.8

0.910

BOD5

72

3

5

14

34

500

<5

Chlorine Res

72

0.0

0.1

0.2

0.6

1.6

0.007

Chlorine Tot

72

0.0

0.2

0.7

1.7

8.8

0.007

Conductivity (uS/cm)

72

460

633

900

1261

1575

-

Nitrate and Nitrite as N

72

0.2

1.1

5.6

14

23

2.4

Nitrate N

72

0.2

0.5

4.9

15

21

2.4

Nitrogen

72

5.8

8.8

15

24

94

0.32

Oil and Grease

72

0.5

0.5

1.4

2.9

54

<1

pH (units)

72

6.3

6.9

7.2

7.5

8.1

7.8-8.1

Phosphorus

72

0.8

2.3

5.7

9.5

23

0.04

Temperature (C)

72

6.4

10.4

16

21

26

11-17

Total Suspended Solids

72

2.0

5.4

11

39

1341

7.5

E coli (cfu/100ml)

72

1.0

5.0

10

892

180000

14
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Indicator

Count

Min

10th

Median

90th

Max

WQO

Enterococci (cfu/100ml)

72

1.0

5.0

20

5721

100000

40

Thermotolerant Coliforms

41

1.0

5.0

10

790

200000

14

(cfu/100ml)

Table 3-2 Heavy Metal (µg/L) in Cygnet STP Effluent (2015-2021). Highlighted cells exceed the applied
WQOs (see Section 2.8)
Indicator

Count

Min

Aluminium

2

Aluminium (Dissolved)

Max

WQO

105

446

55

2

9

59

55

Antimony

2

0.3

10

9

Antimony (Dissolved)

1

0.3

9

Arsenic

8

0.6

0.7

1.1

7.5

7.5

24

Cadmium

8

0.1

0.1

0.1

1.0

1.0

0.7

Chromium

8

0.4

0.5

0.9

1.2

1.6

7.7

Cobalt

3

<1.0

<1.0

0.005

Copper

8

3.0

Copper (Dissolved)

2

4.0

Iron

4

135

Iron (Dissolved)

2

34

Lead

8

0.2

Lead (Dissolved)

2

0.2

Manganese

8

11

Manganese (Dissolved)

1

Mercury

8

Mercury (Dissolved)

1

Molybdenum

6

0.1

0.1

0.2

Nickel

8

1.3

1.6

2.9

Nickel (Dissolved)

1

Selenium

8

0.1

Tin

3

0.7

Zinc

7

20
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0.02

10th

Median

90th

<1.0
3.0

151

0.3

14

0.02

0.1

5.3

191

1.3

22

0.02

0.3

11

19

1.3

10.1

1.3

634

-

111

-

5.0

2.2

5.0

2.2

71

80

69

80

0.04

0.1

0.02

0.1

1.4

2.5

34

5.0

5.0

7

1.1

7

15

5

502

5.0

63

0.03

15

<5.0
22

37

<5.0
68

71

0.006
15
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4. Mixing Zone Assessment
This chapter contains a mixing zone assessment for future effluent discharges at the proposed
outfall location offshore at Crooked Tree Point.

Effluent dilution requirements
Effluent dilution requirements (Sreq) required to achieve ambient water quality objectives
(Camb) were calculated according to the EPA Tasmania (2020) Regulatory Framework for the
Sustainable Discharge of Treated Wastewater from Level 2 WWTPs. The 90th percentile effluent
quality (Ceff) and the 95th percentile ambient background quality1 (Camb; Table 4-1) were
applied using the dilution equation in Equation 1.
Equation 1

Sreq = (Ceff – Cwqo) / (Cwqo – Camb)

Where the Camb > Cwqo, or no ambient data exists, the Camb has been set at 0 mg/L for a
revised calculation.
Table 4-1 Dilution calculations for toxicants to meet DGVs (95%)
Ceff (90th)

Cwqo

Camb

Sreq

Ammonia (mg/L)

8.5

0.91

0.011

8

Chlorine Res (mg/L)

0.6

0.007

-

85

Chlorine Tot (mg/L)

1.7

0.007

-

242

Nitrate and Nitrite as N (mg/L)

14

2.4

0.048

5

Nitrate N (mg/L)

15

2.4

0.048

5

Aluminium

446

55

-

7.1

Aluminium (Dissolved)

59

55

-

0.1

Antimony

10

9

-

0.1

Cadmium

1

0.7

-

1

Cobalt*

<1

0.005

-

200*

Copper

11

1.3

8

8

Copper (Dissolved)

10

1.3

8

8

Lead

5

2.2

-

1.3

Lead (Dissolved)

5

2.2

-

1.3

Selenium

15

5

-

3

Zinc

68

15

14

Toxicant (µg/L, unless indicated)

Sreq (Camb=0)

53

*Effluent cobalt is below the detection limit.

The Framework for ambient monitoring of receiving waters in relation to wastewater treatment
plant discharges (EPA 2013) specifies that the “role of the mixing zone is to manage controlled
discharge of non bioaccumulatory toxicants whose impacts on local biota are primarily related
1

The maximum was used in the case of low sample numbers
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to their concentrations” (EPA 2013, p.22). By this definition, the mixing zone for Cygnet STP
discharges should be based on chlorine as the non-bioaccumulatory toxicant with the highest
dilution requirements (242:1; Table 4-1). Zinc also has a high dilution requirement of 53:1.
The zone of impact where nutrients and pathogens concentrations exceed WQOs due to
effluent discharges also are relevant for assessing the risk to ecological and recreational values.
Calculations show that total phosphorus has the highest dilution requirement for nutrients
(526:1) and enterococci has the highest dilution requirements for microbiological indicators
(143:1).
Table 4-2 Dilution requirements for ecosystem stressors and microbiological indicators to meet WQOs
(see Section 2.8)
Ceff (90th)

Cwqo

Camb

Sreq

Total Nitrogen

24

0.32

0.22

237

Total Phosphorus

9.5

0.04

0.022

526

Total Suspended Solids

39

7.5

1

5

BOD5

34

5

-

7

Oil and Grease

2.9

1

-

3

pH (units)

7.5

7.8

8

2

1

Ceff (90th)

Cwqo

Camb

Sreq

Sreq (Camb=0)

E coli (cfu/100ml)

892

14

-

64

Enterococci (cfu/100ml)

5721

40

-

143

Thermotolerant Coliforms

790

14

-

56

Ecosystem Stressors

Microbiological indicators

Sreq (Camb=0)

Near field model inputs
The near field dilution and dispersion of the effluent plume was simulated using the US EPA
software Visual Plumes. The inputs to the model were based on those derived by GHD (2020;
Table 4-3).
Table 4-3 Outfall specifications for modelling. All parameters are held constant, except where
indicators are varied for depth and diffuser scenarios.
Outfall Characteristic

Base model

Port diameter

50 mm

Vertical angle

20

Horizontal angle

90

No. ports

5

Spacing

5

Port depth (m)

4, 6, 7, 8 m

Effluent volume

60 L/s

Effluent salinity

0

Effluent temperature

15
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Outfall Characteristic

Base model

Ambient velocity

Low (1 cm/s), medium (2.6 cm/s) and high (8 cm/s)

Ambient direction

180 (W)

Diffusion co-efficient

0.0003

Decay rate (chlorine)

50 d-1

Decay rate (pathogen)

Mancini decay equations

Channel width

700 m

Diffuser port contraction
coefficient

1.0 (default)

Light absorption
coefficient

0.16 (default)

UM3 aspiration coefficient

0.1 (default)

Farfield diffusivity option

Constant eddy (applicable for inland channels)

Mixing zone modelling
Mixing zone modelling was conducted for low, medium, and high current velocities for outfall
depths of 4, 6, 7 and 8 m. Chlorine and Enterococci were modelled non-conservatively with
decay factors of 50 d-1 and the Mancini (1978) bacterial decay function, respectively. Zinc and
total phosphorus were modelled conservatively.
The modelling outputs for chlorine, as the toxicant depicting the mixing zone, for low, medium,
and high velocities at a depth of 6 m are displayed in Figure 4-1. Slower current velocities mean
a smaller mixing zone because it allows more time for decay with distance.
Modelling outputs for chlorine at outfall depths of 4, 6 and 8 m, for a medium current velocity,
are displayed in Figure 4-1 (See Appendix A for low and high velocity plots). Increasing depth
corresponds to a shorter mixing zone.
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Figure 4-1 Chlorine mixing zone low (red), medium (blue) and high (green) velocity conditions at 6 m
outfall depth. Plots shows elevation view, density, mixing zone spatial extent and dilution vs. distance.

Figure 4-2 Chlorine mixing zone for medium velocity (2.6 cm/s) at outfall depths of 4 m (red), 6 m
(blue) and 8m (green)
Bonneville Consulting
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The mixing zone distances for all contaminants of concern with outfall depth at low, medium,
and high current velocities are provided in Table 4-4 to Table 4-6. This modelling has been
based on the parameters set out in Table 4-3. Note that the EPA Tasmania (2020) Regulatory
Framework for the Sustainable Discharge of Treated Wastewater from Level 2 WWTPs specifies
that proposed future marine mixing zone sizes will be determined on a site-specific basis, by
considering nearby PEVs (reefs, shore, harvesting) with an allowable toxicant/pathogen mixing
zone of up to 50m so long as identified PEVs are not impacted.
Table 4-4 Mixing Zone distances (m) to meet WQOs from outfall – low velocity (1cm/s)

Outfall depth

MZ (TRC)

MZ (Zn)

MZ (TP)

MZ (Ent)

4m

395 m

15 m

>1000 m

135m

6m

175 m

16 m

906 m

66 m

7m

127 m

7m

657 m

47 m

8m

98 m

7m

500 m

37 m

Table 4-5 Mixing Zone distances (m) to meet WQOs from outfall – medium velocity (2.6 cm/s)

Outfall depth

MZ(TRC)

MZ (Zn)

MZ (TP)

MZ (Ent)

4m

915 m

15 m

>1000 m

212 m

6m

397 m

6.6 m

>1000 m

125 m

7m

280 m

6.6 m

>1000 m

87 m

8m

200 m

6.1 m

>1000 m

58 m

Table 4-6 Mixing Zone distances (m) to meet WQOs from outfall – high velocity (8 cm/s)

Outfall depth

MZ(TRC)

MZ (Zn)

MZ (TP)

MZ (Ent)

4m

>1000 m

6m

>1000 m

415 m

6m

358 m

6m

>1000 m

20 m

7m

170 m

6m

>1000 m

11 m

8m

31 m

6m

930 m

11 m

An outfall depth of 8 m provides the best dilution and dispersion of the effluent, which gives
the smallest mixing zone under all conditions, for all contaminants, except for chlorine.
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Limitations
Outfall modelling is indicative only and may not accurately reflect actual conditions. The mixing
zone assessment is subject to the limitations of the Visual Plumes modelling software and the
available data used to inform the model (as per Table 4-3), including:
-

One month of current speed and direction measurement during April 2019

-

Ambient water quality based on sampling from April 2019 to January 2020

-

Three years of STP daily flow and monthly effluent quality are representative of future
effluent discharge quality

-

Ports will have a vertical angle of approximately 20 degrees to reduce scour on the
seabed and a horizontal angle perpendicular to the ambient flow

Summary
The mixing zone required to meet the chlorine DGV (95% species protection) has been
modelled to extend across a significant cross section of the bay at Crooked Tree Point (700m)
under various diffuser depth scenarios. Based on medium current velocities the mixing zone at
a diffuser depth of 4m would extend to approximately 1000m in a predominantly westerly
direction, while at 6m depth it would extend 400m, 7 m depth 280m and at 8m depth 200m.
The mixing zone for zinc, at an outfall depth of 6 m, falls within the EPA recommended 10 m
mixing zone for toxicants under most conditions. Enterococci may affect recreational users
within a 125 m westerly direction of the outfall at an outfall depth of 6 m and deeper, and the
nutrient phosphorus may be elevated up to 1000 m from the outfall under the various diffuser
depth scenarios.
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5. Environmental Risk Characterisation
This chapter contains an environmental risk assessment for Cygnet STP effluent discharges from
the proposed relocated outfall off Crooked Tree Point.

Potential threats and stressors to environmental values
A summary of the stressors, known threats and other factors influencing the risk to
environmental values from the indicators present in the Cygnet STP discharge are provided in a
value/ threat matrix (Table 5-1).
Table 5-1 Value versus threat matrix
Stressor

Threat

Other factors influence risk

Protection of Aquatic Ecosystems
Chlorine

Direct toxicity to aquatic organisms (e.g.
macroinvertebrates and fish)

Oxidation, exposure time, temperature,
species; ability for biota to seek refuge

Nutrient enrichment (nitrogen
and phosphorus)

Prolific plant and algal growth causing low dissolved
oxygen and reduction in habitat quality for
macroinvertebrates and fish (i.e. eutrophication)

Assimilation rates (presence of aquatic
plants, light availability), sediment type,
dissolved oxygen, temperature, pH,
available organic carbon, magnitude of
surface water – benthic interaction.

Ammonia and nitrate as
toxicants

Direct toxicity to aquatic organisms (e.g.
macroinvertebrates and fish)

pH, temperature, dissolved oxygen

Eutrophication (including
blue-green algae)

Eutrophication can lead to formation of algal
blooms that can cause stress and/or toxic effects to
aquatic ecosystems. Algal blooms can alter light
availability which in turn can affect oxygen
dynamics and pH (see below for more detail of
these threats). BGA can produce toxins which can
impact aquatic biota (e.g. fish kills).

Nutrient availability (and ratio of nitrogen
to phosphorus), light, flow and
temperature.

Oxygen demand

Changes to trophic structure as ecosystem
respiration increases

Light, flow and temperature

Reduced biodiversity due to lack of oxygen
Mobilisation/ increased toxicity of other
contaminants due to low oxygen
Turbidity/ suspended solids

Decrease in primary production due to reduced
light availability for benthic primary producers.

Ambient light, flow, temperature,
availability of organic matter

Altered biodiversity
Mobilisation/ increased toxicity of other
contaminants due to low oxygen
Altered water quality (e.g.
changes to pH, electrical
conductivity, temperature) or
flow regime

Altered biodiversity (e.g. interference with
breeding cycles or migration, loss of habitat)

Resilience of receptor (e.g. buffering
capacity for pH), ability for biota to seek
refuge

Metals

Direct toxicity to aquatic organisms (e.g.
macroinvertebrates and fish)

pH, hardness, dissolved oxygen,
dissolved organic matter

Bioaccumulation/ secondary poisoning to
aquatic organisms
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Recreational water quality and aesthetics
Nutrients (BGA)

Skin irritation/ gastrointestinal upset/ other
health issues due to contact/ ingestion of water
(algal toxins).
Offensive odours (algal bloom).

Toxicants (nitrate, metals,
chlorine)

Skin irritation/ other health issues due to
contact/ ingestion of water.
High metal concentrations can also lead to
compromised aesthetics, e.g. staining and
taste.

Pathogens and viruses

Skin irritation/ gastrointestinal upset/ other
health issues due to contact with or ingestion of
water.

Light, flow, temperature, type of algae
present.
Sensitivity of individuals to aesthetic
parameters such as odour.
Age and health of people exposed,
duration of exposure and mode of
contact.
Sensitivity of individuals to aesthetic
parameters such as staining and taste.
Age and health of people exposed,
duration of exposure and mode of
contact.
Factors such as presence of sunlight can
affect pathogen degradation.

Industrial water supply (marine farming)
Nutrients (nitrogen and
phosphorus)

Damage to water infrastructure (e.g. bioclogging)

Light, flow, temperature, algal species,
intended use.

Toxicants (ammonia, nitrate,
metals, chlorine)

Skin irritation/ other health issues due to
contact/ ingestion of water (algal
toxins)/consumption of products.

Age and health of people exposed,
duration of exposure and mode of
contact, intended use.

Pathogens and viruses

Skin irritation/ other health issues due to
contact/ ingestion of water/consumption of
products.

Age and health of people exposed,
duration of exposure and mode of
contact, intended use.

Environmental risk criteria
The risk assessment framework applied for this environmental risk assessment is presented in
Table 5-2. Table 5-3 describes each environmental risk classifications.
Table 5-2 Risk Matrix

Exposure

Risk = likelihood x consequences

Short (<10 % of time)
Medium (10-50% of time)
Long (>50% of time)
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Low

Medium

High

Insignificant

Low

Medium

Low

Medium

High

Medium

High

Extreme
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Table 5-3 Environmental risk assessment categories.
Descriptor

Consequence

Insignificant

Negligible effect on the environment
Ecosystem processes and community structure remain largely unchanged
No breach of sustainable discharge framework (EPA 2020)
No public concern or detriment to TasWater’s image

Low

Minor, short term stress on the environment with rapid recovery, no disruption to
breeding cycles
No breach of SPWQM 1997 obligations, possible non-conformance with EPA
sustainable discharge framework recommendations
Low level of public concern

Medium

Environment stress observed, short term disruption to breeding cycles and ecological
processes
Minor breach of SPWQM 1997 obligations, prosecution unlikely, non-conforming with
EPA sustainable discharge framework recommendations
Several public complaints and possible detriment to TasWater’s image with local media
exposure, isolated state media exposure

High

Significant damage to the environment observed, including impact on threatened
species and shift in underlying ecosystem processes
Breach of SPWQM 1997, regulator investigation
Short term detriment to TasWater’s image with ongoing state media coverage,
repeated attention from stakeholders

Extreme

Widespread environment destruction, irreversible damage, potential loss of threatened
species, catastrophic shift in ecosystem processes
Severe breach SPWQM 1997, high probability of prosecution
Widespread public outrage and long-term detriment to client image with extensive
ongoing state and/or national media coverage

Exposure assessment
TasWater proposes to continue the batch discharge of Cygnet STP effluent to the ambient
receiving environment. The discharge will occur for ~20-minute intervals of 60 L/s discharges,
four times per day (GHD 2020). This means that the discharges will occur for a total of ~80
minutes per day. This equates to less than 10 % of the time and a short exposure time for
environmental values to contaminants of concern in the effluent discharges.

Sensitivity assessment
From the value/threat matrix in Section 5.1, the potential threats posed by contaminants of
concern in the Cygnet STP discharges to environmental values in Port Cygnet are:
Bonneville Consulting
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-

Chlorine toxicity to ecological values (e.g., fish, shellfish, algae, crustaceans, plants) –
HIGH SENSITIVITY – the outfall is outside the Port Cygnet MCA and no outstanding
benthic habitat features are present. Transitory marine life can seek refuge during
discharge intervals. However, the impact zone may extend across a significant crosssection of the channel.

-

Chlorine toxicity to marine farming leases – MEDIUM SENSITIVITY - the closest marine
shellfish farming lease to the proposed outfall is 1.7 km in a SE direction. This is outside
the mixing zone, so any chlorine reaching the marine farming lease will be at very low
concentrations and are not expected to impact on farmed shellfish.

-

Heavy metal toxicity to ecological values (e.g., fish, shellfish, algae, crustaceans, plants)
– MEDIUM SENSITIVITY – the outfall is outside the Port Cygnet MCA and no outstanding
benthic habitat features are present. The mixing zone is less than 10 m for metals when
the outfall is at a depth of 6 m and greater, which is a sustainable discharge limit.

-

Heavy metal toxicity on marine farming leases (closest is 1.7 km in SE direction) –
MEDIUM SENSITIVITY - the closest marine farming lease (shellfish) to the proposed
outfall is 1.7 km in a SE direction, which is outside the mixing zone for heavy metals.

-

Nutrient enrichment causing shifts in ecological communities – MEDIUM SENSITIVITY –
the outfall is outside the Port Cygnet MCA and no outstanding benthic habitat features
are present. Nutrients are unlikely to cause a shift in ecological processes in open water.

-

Nutrient enrichment causing aesthetic impacts (e.g., algal blooms, nuisance plants) –
MEDIUM SENSITIVITY – port Cygnet is well-utilised for recreational diving, fishing, and
boating, so any phytoplankton blooms due to nutrients from the outfall will be noticed.

-

Pathogens and viruses to recreational users – MEDIUM SENSITIVITY – the mixing zone is
offshore and away from any popular swimming areas. The effluent is disinfected and will
achieve low-risk guideline majority of the time.

-

Pathogens and viruses to marine farming leases - MEDIUM SENSIVITIY - the closest
marine farming lease (shellfish) to the proposed outfall is 1.7 km in a SE direction. This is
outside the mixing zone, so any pathogens reaching the marine farming lease will be at
low-risk concentrations.

Risk Assessment
The risk posed by contaminants of concern in the Cygnet STP effluent discharges to the
environmental values in Port Cygnet was determined based on the exposure and sensitivity
assessment (Sections 5.3 and 5.4) and are described in Table 5.4 below. Overall, effluent
discharges at the proposed outfall location are low risk (Table 5-4). This is particularly the case
for outfall arrangements at a depth of 6 m or greater.
The mixing zone required to meet the chlorine DGV (95% species protection) has been
modelled to extend across a significant cross section of the bay at Crooked Tree Point (700m)
under various diffuser depth scenarios. Based on medium current velocities the mixing zone at
a diffuser depth of 4m would extend to approximately 1000m in a predominantly westerly
direction, while at 6m depth it would extend 400m, 7 m depth 280m and at 8m depth 200m.

Bonneville Consulting

21

ERA for Cygnet

For zinc the mixing zone at a 6m depth falls within the EPA recommended 10m mixing zone for
toxicants at a depth of 6m. Enterococci may affect recreational users, including the Port Cygnet
Sailing Club and Boat Ramp, within a 125 m westerly direction of the outfall at an outfall depth
of 6 m and deeper, and the nutrient phosphorus may be elevated up to 1000 m from the outfall
under the various diffuser depth scenarios.
Table 5-4 Environmental Risk assessment for Cygnet STP discharges at the relocated outfall
Contaminant of concern
Environmental Values

Chlorine

Heavy metals

Nutrients

Pathogens

Ecological

Medium

Low

Low

Insignificant

Shellfish

Low

Low

Low

Low

Mammals

Low

Insignificant

Insignificant

Insignificant

Plants

Low

Low

Low

Insignificant

Birds

Insignificant

Insignificant

Insignificant

Insignificant

Primary

Insignificant

Low

Low

Low

Secondary

Insignificant

Low

Low

Low

Aesthetic

Insignificant

Insignificant

Low

Low

Recreation

Fish/Invertebrates

Industrial

Marine farming

Low

Low

Low

Low

Cultural

Aboriginal Culture

Low

Insignificant

Low

Low

5.5.1 Total residual chlorine risk characterisation
Based on Table 5.4 above the ERA has determined that chlorine poses a medium risk.
Total residual chlorine is a contaminant of concern in effluent discharged to receiving water.
The effluent is dosed to achieve total chlorine residuals of 1 mg/L for disinfection purposes.
However, the biocidal and chemical properties of chlorine can cause toxicity to aquatic
ecosystems. It acts as an active oxidising agent that damages cell membranes, proteins and
nucleic acids of marine and freshwater organisms affecting biochemical and physiological
process.
A 250-fold dilution of the Cygnet STP effluent is required in the receiving environment to meet
the draft ANZG DGV (95% species protection) of 7 µg/L (previously 3 µg/L). This dilution
requirement makes chlorine the limiting contaminant of concern for the mixing zone
designation around the outfall, which modelling suggests can extend hundreds of metres into
the ambient environment. Based on this modelling the mixing zone (for chlorine) does not meet
the requirements of the State Policy on Water Quality Management 1997.
However, chlorine (in its residual chlorine forms) is highly reactive and does not persist for
extended periods in ambient waters, especially where there are significant amounts of other
materials it can react with including organic carbon, ammonia. Concentrations are reduced
through chemical and physical pathways, including reactions in the water column (e.g., with
natural organic material), volatilisation, photodegradation, adsorption, and interactions with
aquatic biota and the benthos. While chlorine has been modelled non-conservatively in this
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study, there remains significant uncertainty as to the fate of chlorine in aquatic environments
as its concentration and ecological effects are unable to be easily measured.
Given the batch discharge from Cygnet STP only occurs for short periods during the day (up to
10 % of the time), this gives adequate time for transitory species to pass through the bay
unaffected. Transitory species are also able to retreat to refuge habitat during periods of
discharge and the proposed new outfall location does not contain any special habitat features.
Consequently, although the mixing zone for chlorine is considered a significant risk to ecological
values including fish and invertebrate species, it is possible the actual risk is less due to the
nature of the discharge and the receiving environment at Port Cygnet.
TasWater’s ‘Hypochlorite Upgrade Project’ at Cygnet STP aims to improve the reliability and
efficacy of the chlorine disinfection process and assist with both effluent enterococci and
chlorine concentrations, potentially reducing the size of the mixing zone (more detail will be
provided in the Environmental Impact Statement).
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6. Conclusion
Conclusions
The aim of this study was to use near-field mixing zone modelling to determine the optimal
outfall depth for the new Cygnet STP outfall, offshore from Crooked Tree Point, to minimise the
risk to environmental values in Port Cygnet.
Port Cygnet is a sheltered embayment of the Huon Estuary that contains significant ecological,
recreational, marine farming and cultural values. The mixing zone assessment has shown that
contaminants of concern in the batch effluent discharges from Cygnet STP at the proposed
outfall location for the most part present a low risk to environmental values in Port Cygnet. This
is particularly the case for the outfall arrangements at a depth of 6 m or greater.
The mixing zone for zinc, at an outfall depth of 6 m, falls within the EPA recommended 10 m
mixing zone for toxicants under most conditions. Enterococci may affect recreational users
within a 125 m westerly direction of the outfall at an outfall depth of 6 m and deeper, and the
nutrient phosphorus may be elevated up to 1000 m from the outfall under the various diffuser
depth scenarios.
Modelling identified chlorine as the toxicant of concern in the Cygnet STP effluent and presents
a medium risk of direct toxicity to fish and other transitory species in Port Cygnet during the
batch discharges. The mixing zone required to meet the chlorine DGV (95% species protection)
has been modelled to extend across a significant cross section of the bay at Crooked Tree Point
(700m) under various diffuser depth scenarios. Based on medium current velocities the mixing
zone for chlorine at a diffuser depth of 4m would extend to approximately 1000m in a westerly
direction, while at 6m depth it would extend 400m, 7 m depth 280m and at 8m depth 200m.
Future marine mixing zones could be based on chlorine and/or enterococci given their potential
impacts on ecological and recreational values, respectively. Given the uncertainties in the fate of
chlorine and the inability to measure its concentration in the environment, further work is
recommended to verify the toxicity of chlorine in marine receiving environments.

Limitations
This assessment is subject to the limitations of the Visual Plumes modelling software and the
limited information and data to characterise the receiving environment. Outfall modelling is
indicative only and may not accurately reflect actual conditions.
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8. Appendix A
Low velocity (1cm/s)

Figure 8-1 Mixing zone for Chlorine at outfall depths of 4 m (red), 6 m (blue) and 8 m (green)

Figure 8-2 Mixing zone for total phosphorus at outfall depths of 4 m (red), 6 m (blue) and 8 m (green)
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Medium velocity

Figure 8-3 Mixing zone for total phosphorus at outfall depths of 4 m (red), 6 m (blue) and 8 m (green)

High velocity (8 cm/s)

Figure 8-4 Mixing zone for chlorine at outfall depths of 4 m (red), 6 m (blue) and 8 m (green)
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Figure 8-5 Mixing zone for total phosphorus at outfall depths of 4 m (red), 6 m (blue) and 8 m (green)
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1 EXECUTIVE SUMMARY
Marine Solutions was engaged by TasWater to investigate two potential new outfall locations for
wastewater discharge near Crooked Tree Point in Cygnet.
Our scope of works included:
•

Desktop research to identify natural values/sensitive receptors in the vicinity.

•

High-resolution bathymetric mapping of the area around Crooked Tree Point.

•

Towed underwater video surveys for benthic habitat characterisation throughout the study
area.

The desktop survey of natural values identified that there no verified records of any threatened marine
species within a 500 m radius of the study area. There are verified records of three threatened marine
species (all mammals) occurring within a 5000 m radius of the area.
The benthic habitats at both proposed outfall locations was found to be similar, with bioturbated mud
and sand the predominant habitat type. A high density of the pest species Asterias amurensis were
observed on the seabed throughout the study area. There were no outstanding benthic features in the
region, other than a boat slip south of Crooked Tree Point which should be considered when planning
the shore crossing location for any new outfall.
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2 INTRODUCTION
2.1 PROPOSAL BRIEF
Marine Solutions has been invited by TasWater to conduct a marine environmental assessment around
two proposed new locations for the Cygnet Sewage Treatment Plant (STP) outfall, located in Port Cygnet
(Figure 1). The Crooked Tree Point outfall option would extend 200 m from the shoreline into ~5 m
depth. The southern outfall option would extend 400 m from the shoreline into over 8 m depth.

Figure 1 Map showing location of the two proposed outfall locations (image provided by TasWater
2018).
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2.2 PURPOSE AND SCOPE
The purpose of this report is to assess and compare the suitability of two proposed new locations for the
Cygnet STP outfall.
The scope of this report extends to a detailed summarization of available information regarding natural
values, bathymetry and ecological communities of the two proposed outfall locations. Please note that
the scope does not extend to terrestrial ecology.
Specifically, the project includes the following:
•

Desktop research to identify sensitive receptors in the vicinity, including, but not limited to
searches of the Natural Values Atlas and Environment Protection and Biodiversity Conservation
Act 1999 Protected Matters Search Tool.

•

High-resolution bathymetric mapping around Crooked Tree Point.

•

Towed underwater video surveys to acquire an understanding of benthic habitats throughout
the study area.

2.3 STUDY AREA
Port Cygnet is located on the Huon River approximately 15.5 km upstream of the Huon River mouth
(Figure 2). The land use surrounding Port Cygnet is primarily agriculture, forestry and residential. Four
tributaries run into the bay, including Nicholls Rivulet, Agnes Rivulet, Rocky Bay Creek and Forsters
Rivulet. The bay is primarily used for recreational boating and fishing with over 100 registered moorings.
Port Cygnet Sailing Club is located at Robley’s point and a public boat ramp and jetty accessed via
Lymington Road, Cygnet. Aquaculture is also a significant user of the area with an active oyster farm
approximately 2 km downstream of the current outfall at Gardner’s Bay, an active mussel farm
approximately 5 km downstream of the outfall at Deep Bay and a finfish lease 5.5 km downstream of
the outfall.
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Figure 2 Location of the Cygnet STP in relation to the study area
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3 DESKTOP PROTECTED MATTERS SUMMARY
The Environment Protection and Biodiversity Conservation (EPBC) Act 1999 Protected Matters Search
Tool (PMST) is a tool managed by the Department of the Environment to help determine whether
Matters of National Environmental Significance (MNES) or other matters protected by the EPBC Act are
likely to occur in a given area of interest (Table 1). The PMST was used to identify protected matters
relating the study area, with a buffer of 5000 m. The full report is available upon request from Marine
Solutions. Marine threatened and protected species, migratory species and invasive species are
discussed in further detail in Section 4 below.
Table 1 Summary of findings of the EPBC Act PMST.

Extra Information

Other Matters
Protected by EPBCA

Matters of National
Environmental Significance

Item
World Heritage Properties
National Heritage Places
Wetlands of International
Importance
Great Barrier Reef Marine Park
Commonwealth Marine Area
Listed Threatened Ecological
Communities

# ID’d by
PMST
None
None
None
None
None
2

Listed Threatened Species
Listed Migratory Species
Commonwealth Land
Commonwealth Heritage Places
Listed Marine Species
Whales and Other Cetaceans
Critical Habitats
Commonwealth Reserves
Terrestrial
Australian Marine Parks
State and Territory Reserves

51
33
None
None
50
9
None
None

Regional Forest Agreements
Invasive Species

1
26

Nationally Important Wetlands
Key Ecological Features (Marine)

None
None

Notes

Includes 1 marine community
(Giant Kelp Marine Forests of
South East Australia)
Includes 8 marine species

(Refer to section 4.1)
(Refer to section 4.1.3)

None
1
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4 AQUATIC FLORA AND FAUNA
4.1 THREATENED AND PROTECTED SPECIES/ECOLOGICAL COMMUNITIES
There are a number of marine species listed as threatened that may occur in the vicinity of the proposed
development. Threatened species are protected under the Threatened Species Protection Act 1995 (TSP
Act, Tasmanian state legislation) and/or the EPBC Act (Australian Government legislation).
Under the TSP Act, no listed species is allowed to be collected, disturbed, damaged or destroyed without
a permit. Under the EPBC Act, any action with significant impact on a listed threatened species and/or
community is prohibited without approval (EPBC Act Section 18 and 18A).
In addition to threatened species legislation, the Fisheries (General and Fees) Regulations 2006 under
the Living Marine Resources Management Act 1995 (LMRM Act) prohibits the taking/possession of a
number of marine species, including Syngnathids (seahorses, seadragons and pipehorses), Handfish,
Threefin Blennies, Limpets/False Limpets of three superfamilies, and five species of shark. Additional
species are protected by the schedules of the Wildlife (General) Regulations 2010 (Regulations under
the Nature Conservation Act 2002 (NCA)), under which a person must not take, buy, sell or have
possession of any protected wildlife or any product of any protected wildlife without a permit.
Threatened species that could potentially occur within the vicinity of the study area are discussed in
greater detail in this section.
In a search of the Natural Values Atlas (NVA, 2018) and EPBC PMST (2018), 8 threatened marine species
were identified as possibly occurring in the area or known to occur in the area (Table 2). wNo verified
records of threatened species were detected within a 500 m radius of the study area (NVA, 2018).
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Table 2 Summary of threatened marine species and ecological communities identified in a search of
the Natural Values Atlas and the EPBC PMST within 5000 m of the study area. Note that the
scope does not extend to terrestrial or avian biota.
Species/community

Listing
EPBC Act
TSP Act

NVA findings
May occur within 500 m
(based on range
boundaries)
May occur within 500 m
(based on range
boundaries)

Australian grayling
(Prototroctes maraena)

Vulnerable

Vulnerable

Spotted handfish
(Brachionichthys hirsutus)

Critically
Endangered

Critically
Endangered

Red handfish
(Thymichthys politus)

Critically
Endangered

Endangered

-

Blue whale
(Balaenoptera musculus)

Endangered

Endangered

-

Endangered

Endangered

Vulnerable

Vulnerable

Southern right whale
(Eubalaena australis)
Humpback whale
(Megaptera
novaeangliae)
Tasmanian live-bearing
seastar
(Parvulastra vivipara)
White shark
(Carcharodon carcharias)
Southern elephant seal
(Mirounga leonine subsp.
Macquariensis)
Giant Kelp Marine Forests
of South East Australia

4.1.1

Verified records within
5000 m
Verified records within
5000 m

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Verified records within
5000 m
-

Endangered

EPBC PMST findings
Species or species
habitat likely to occur
within area
Species or species
habitat may occur
within area
Species or species
habitat may occur
within area
Species or species
habitat likely to occur
within area
Breeding likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat may occur
within area
Species or species
habitat known to occur
within area
Community may occur
within area

Australian Grayling

Based on range boundaries, the NVA indicates that the Australian grayling Prototroctes maraena may
occur within a 500 m radius of the study site, however no verified records have been noted.
The most serious threat facing the Australian grayling population is habitat alteration resulting in
barriers to migration, such as damming. Pollution of waterways is also considered a threat to their
survival. While it is considered unlikely that modification to the Cygnet outfall will impact Australian
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grayling, outcomes of an upgrade are more likely to be favorable than detrimental, as water quality
outcomes are likely to be improved by outfall modification.
4.1.2

Handfish

All handfish species found in Tasmanian waters are listed as threatened. All species have very restricted
known distributions within south-east Tasmania, with population numbers declining (DEH, 2004).
However, due to their very small size and cryptic nature, it is possible that other undiscovered
populations may exist.
No handfish records were detected by the NVA within a 5000 m radius of the study site and there are no
known records of handfish sightings in the bay. It is unlikely that the proposed development will impact
handfish populations.
4.1.3

Marine Mammals

Verified records of three marine mammal species were identified within a 5000 m radius of the study
site – the southern elephant seal (Mirounga leonine subsp. Macquariensis), the humpback whale
Megaptera novaeangliae and the southern right whale Eubalaena australis (Table 2).
Marine mammal species occurring in Port Cygnet is infrequent, and the coastal nature of the
development means there is unlikely to be an interaction. Blue and humpback whales may occur in
Tasmanian waters during winter migrations, but generally occur offshore. Southern right whales also
migrate along coastal routes and may occur near shore; however the shallow and sheltered nature of
the site appears to preclude interactions between this project and species of baleen whales. Acoustic
impacts during construction of any new infrastructure should be considered and mitigated for any
development in this area.
4.1.4

Seastars

The live-bearing seastar, Parvulastra vivipara, has a limited distribution in southern Tasmania which
includes small populations in sheltered, cobbly, intertidal zones. In a search of the NVA, no verified
records of seastars were found within a 5000 m radius of the study site (Table 2). In 2015, a targeted
search for intertidal seastars was conducted by Marine Solutions as part of an environmental
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assessment and none were found. It is unlikely that the proposed development will impact live-bearing
seastar populations.
4.1.5

White shark

Although the EPBC PMST identified that white sharks (Carcharodon carcharias) or white shark habitat is
“known to occur” in the study area, it is unlikely that white sharks will occur in the proximity of the
study site, as this is a primarily oceanic species. The process threatening white sharks is commercial
fishing rather than shallow coastal development. Therefore, small-scale coastal development is not
expected to impact on this species at local, regional or state-wide levels.
4.1.1

Ecological Communities

Giant Kelp Marine Forests of South East Australia was identified as a threatened ecological community
that may occur in the area. Giant kelp (Macrocystis pyrifera) is variable in its distribution and abundance
through space and time. Its extent and density has greatly reduced on a wide scale throughout Tasmania
over the last several decades (DSEWPC 2012b; Edyvane, 2003). This is driven by interacting factors
including entrainment of the nutrient-poor, warm waters of the East Australian Current. Effective as of
late 2012, Giant Kelp Marine Forests of South East Australia is listed under the EPBC Act 1999 as an
Endangered Ecological Community.
No known giant kelp forests are known to exist within the study area, however surveys conducted in
1999 identified patchy giant kelp beds present throughout D’Entrecasteaux Channel2. Giant kelp within
this region is remnant of its former extent. No negative impacts to the ecological community are
foreseen due to the considerable distance between the proposed development and D’Entrecasteaux
Channel. Note that giant kelp extent varies greatly, spatially and temporally, in response to a range of
known and unknown variables in the marine environment.

2

https://www.thelist.tas.gov.au/app/content/data/geo-meta-data-record?detailRecordUID=680efbdf-432e-4d21aa49-ac8a508f1e5f
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5 BATHYMETRIC MAPPING
5.1 METHODS
Bathymetric mapping was conducted throughout the two proposed outfall locations to characterise the
seafloor and highlight any benthic features.
The study area was mapped using a CHIRP enabled broadband sounder Garmin EchoMAP plotter,
logging GPS positions and water depth every two seconds. This information was logged at sufficient
resolution, such that representative interpolations between data points can be made, to produce
accurate bathymetric data of the given area to the Australian hydrographic survey requirements (refer
to Appendix 4 for map of survey data points). Depths were measured to the nearest tenth of a metre,
and tidally and barometrically corrected for Chart Datum using tide charts, observations from the
Bureau of Meteorology. A 0.2 m offset was also applied to data to calibrate sounder measurements
against in situ measured depth readings. Aerial imagery is used to approximate a “zero” line beyond the
shallow extent of the survey (where the survey vessel can’t access), and the interpolated grid populated
accordingly. The resultant files were interpolated using GIS software Surfer 11.0, thus creating a
bathymetric profile of the area.

5.2 RESULTS
Metadata Report
Projection:
Vertical datum:
Date of capture:
Corrections*:
Grid spacing:
Interpolation algorithm:

UTM GRS80 Ellipsoid GDA-1994-MGA-Zone55
Nautical Chart Datum
31/10/2018
Tidal adjustment to the Port Huon gauge with barometric variations
0.2m offset to calibrate sounder
208 x 132 (27456 nodes) X:4.00, Y:3.99
Inverse Distance to Power

Bathymetry
The bathymetric study of the area is typical of a coastal bank, with depth increasing with increasing
distance from the shore (Figure 3). No noteworthy seabed features were observed in the bathymetry
survey. Refer to Appendix 5 for the associated DXF data file.
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There may be up to a 0.3 m variation between our marine survey and any land survey, based on (1)
rounding errors in the sounder and (2) timing differences between the tidal datum point and the survey
location. This is not unusual and generally, any marine survey and land survey require some blending
due to these factors.

Figure 3 Bathymetric contour map of seabed off Crooked Tree Point, Cygnet, Tasmania, corrected to
Chart Datum. Proposed pipeline alignments provided by TasWater are roughly overlaid, shown in red.
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6 BENTHIC HABITAT CHARACTERISATION
6.1 METHODS
Video footage was captured to obtain information on habitat types and benthic features.
Video tow transects were conducted within the subtidal zone from Crooked Tree Point to the headland
south of Crooked Tree Point (Figure 4). Two transects were conducted within each of the two proposed
outfall areas – one parallel to the shoreline, and one extending seaward of the shoreline. Habitat types
were described and recorded. Each video was stamped with date, time and positional information.
Towed video footage was captured with a Scielex single CCD camera recording to a portable hard drive
Archos PMA 400 unit at resolution of 440Tv lines and 512 x 582 pixels and is available as separate AVI
files attached as Appendix 3.

Figure 4 Location of towed underwater video transects
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6.2 RESULTS
The primary substrate throughout the survey area was bioturbated mud and silt that transitioned to a
mosaic of Caulerpa spp. and fine sand before shifting to a predominantly rocky shoreline. The rocky
inshore region extended approximately 10 m from the shoreline (Figure 5). The northern Pacific seastar,
Asterias amurensis (herein referred to as Asterias) was common throughout the survey area, with
distributions on bioturbated mud, Caulerpa spp. beds, and throughout rocky inshore areas. One other
seastar species (likely the regular seastar [Patiriella regularis]) was identified in the region. Notably,
there were no outstanding benthic features identified in the underwater towed video transects, other
than a boat launching slip south of Crooked Tree Point (Video 4).

Figure 5 Boat launching slip south of Crooked Tree Point.
The benthic habitat adjacent to Crooked Tree Point was highly bioturbated, with burrows throughout
the mud and silt benthos (Figure 6; Figure 7). The inshore Caulerpa spp. beds were uniformly patchy,
with a “dusty” appearance. It was not clear whether the dusty layer on the Caulerpa spp. was sediment
or epiphytic. The inshore rocky habitat included mixed macroalgae communities, seastars and broken
Pacific oyster (Crassostrea gigas) shells.
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Figure 6 Video 1 screen captures demonstrating a) bioturbated mud, b) Asterias, c) Caulerpa spp. and
d) inshore rocky zone
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Figure 7 Video 2 screen captures including a) Asterias, b) bioturbated mud and silt, c) broken shell
over mud, and d) Asterias with drift algae and shell grit.
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The benthic habitat adjacent to the headland south of Crooked Tree Point (Figure 8; Figure 9) was
similar to the benthic habitat of Crooked Tree Point. The bioturbated mud and silt had high densities of
burrows, which transitioned to patchy Caulerpa spp. with fine sand prior to reaching a steeper, rocky
shoreline. Asterias were common throughout all benthic habitats.

Figure 8 Video 3 screen captures, including a) and b) bioturbated mud and silt, c) patchy Caulerpa spp.
and d) rocky shoreline with mixed macroalgae species
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Figure 9 Video 4 screen captures, including a) mosaic of Caulerpa spp., Asterias and bioturbated mud,
b) boat slip, c) boulders, d) mixed seastar communities, e) mosaic of Caulerpa spp. and sand habitat,
and f) decomposing Eucalypts leaves from terrestrial inputs.
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7 CONCLUSIONS
Investigations of the receiving environment of the proposed outfall locations were conducted using
desktop research of sensitive receptors, bathymetry mapping and underwater video tows. These
investigations indicated that a number of threatened and protected species exist in the area, however
the development proposal is unlikely to impact any of these species.
The bathymetry within the study area increases with depth with increasing distance from shore, with no
noteworthy benthic features throughout the study area. The benthic habitats at both proposed outfall
locations was found to be similar, with bioturbated mud and sand the predominant habitat type. There
were no outstanding benthic features in the region, other than a boat slip south of Crooked Tree Point.
In conclusion, the suitability of the two proposed outfall locations are comparatively similar, with similar
bathymetry, shoreline, and benthic habitats throughout the study area. Given higher mixing is likely in
deeper water, the longer extension of the pipeline proposed at the southern outfall would likely result
in better environmental outcomes in comparison to the shallower Crooked Tree Point outfall proposal.
The presence of a boat slip on the shore near the proposed shore crossing of the southern outfall needs
to be accounted for when planning the shore crossing location.
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9 APPENDICES
Appendix 1. Operational Summary
Date
31/10/2018

Personnel
L. Smith
S. Ibbott

Time
(start)
14:10

Time
(end)
16:00

Cloud
5/8

Rain
None

Swell
None

Wind

Tide

Works conducted

5 knots
N

High
falling

- Bathymetric
mapping
- Towed
underwater video

Appendix 2. GPS Positions of towed video transects
Name
Video 1 Start
Video 1 End
Video 2 Start
Video 2 End
Video 3 Start
Video 3 End
Video 4 Start
Video 4 End

Zone
55G
55G
55G
55G
55G
55G
55G
55G

Easting
597129.22
507257.54
507225.14
507263.47
507345.34
507487.04
507467.25
507489.40

Northing
5219471.64
5219465.18
5219486.31
5219386.66
5219186.23
5219154.21
5219188.43
5219083.35

Appendix 3. Towed underwater video files
See attached “Video 1.avi, Video 2.avi, Video 3.avi and Video 4.avi”.
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Appendix 4. Bathymetric map overlaid with survey data points

Appendix 5. DXF data file
Refer to file “Cygnet_bathy_CD_revised (0.2m CORRECTION APPLIED).dxf”, available from Marine
Solutions.
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1 EXECUTIVE SUMMARY
Marine Solutions has been contracted to conduct an ecological assessment for the potential relocation
of the Sewage Treatment Plant (STP) outfall, Cygnet, Southern Tasmania. This study focuses upon the
intertidal and sub tidal zones around the current outfall and potential outfall relocation. The scope of
this report does not extend to terrestrial or avian assessments.
Fieldwork was conducted on 8th July 2015 to characterise the surrounding marine habitat, scope a
potential new outfall location/s, and investigate the likelihood of threatened and protected species
being present in the current and potential outfall relocation area and surrounds. Underwater video
footage was collected along transects at the site of the potential outfall relocation.
The area was characterised by intertidal mud flats with large patches of algae in the vicinity of the
outfall. Water quality parameters including temperature, conductivity, salinity, pH, turbidity and
dissolved oxygen were measured at 12 sites throughout the head of the bay. Of these, ANZECC
guidelines are available for the latter three; none were breached.
In a search of the Natural Values Atlas (2015), there are verified records of three threatened species
within a 5000m radius including the Southern Right and Humpback Whale and Elephant seal, which was
also detected within a 500m radius of the study site. No threatened or protected species were observed
during field surveys. The Pacific Sea Star (Asterias amurensis) and the Pacific Oyster (Crassostreas
gigas), both introduced marine pests, were observed during surveying.
Port Cygnet is part of a ‘conservation area’ (NVA, 2015) known as ‘Port Cygnet Marine Conservation
Area’ under the Nature Conservation Act 2002 (DPIPWE 2014). The protected area encompasses a ‘listed
wetland of state significance’ and is the only marine protected area in the Bruny Bioregion that is
classed as an ‘Open Estuaries Biounit’, providing significant scientific opportunities (DPIPWE 2014).
On completion of the environmental investigation, we conclude that the relocation of the outfall to a
more environmentally appropriate location is possible, but may be challenging. The head of the bay
does not gain depth, as desired for increased dilution, for some distance from the current discharge

Ecological Assessment, Cygnet

6

point. Further, where depths greater than ~2m are found, there are numerous permanent boat
moorings, which may pose challenges to the installation of a new pipeline.
It is our professional opinion that relocating the outfall to deeper water will result in better
environmental outcomes than status quo, however, considering the low flushing potential at the head
of the bay, existing infrastructure in desirable water depths, and the presence of aquaculture in close
proximity, an alternative scenario to discharge such as reuse would be preferable for this STP.
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2 INTRODUCTION
2.1 PURPOSE AND SCOPE
Marine Solutions has been contracted by TasWater to conduct an environmental assessment around the
receiving environment of the discharge from the Cygnet STP.
To determine the nature of the receiving environment and explore potential options for outfall
relocation, the following investigations were conducted:


Characterisation of the current Cygnet STP receiving environment



Scoping of a new suitable outfall location or locations



Characterisation of the potential future receiving environment(s)



Ascertain Water Quality Objectives (WQOs) based on Protected Environmental Values (PEVs)



Assess the extent of the expected mixing capacity of the current discharge and proposed
discharge point
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3 BACKGROUND REVIEW
3.1 STUDY SITE
Port Cygnet is located on the Huon River ~15.5km upstream of the Huon River mouth (Figure 1). The
land use surrounding Port Cygnet is primarily agriculture, forestry and residential. Four tributaries run
into the Bay: Nicholls Rivulet, Agnes Rivulet, Rocky Bay Creek and Forsters Rivulet. The bay is primarily
used for recreational boating and fishing with over 100 registered moorings in the bay. Port Cygnet
Sailing Club is located at Robley’s point and a public boat ramp and jetty accessed via Lymington Road,
Cygnet. Aquaculture is also a significant user of the area with an active oyster farm ~2km downstream of
the outfall at Gardner’s Bay, an active mussel farm ~5km downstream of the outfall at Deep Bay and a
fin fish lease ~5.5km downstream of the outfall also in Deep Bay.
Figure 1 shows the location of the study area on a map of South East Tasmania.
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.

Current outfall
location

Figure 1 Cygnet STP, Tasmania

The Cygnet outfall currently discharges onto mud flats on the eastern shores of the bay (Figure 2),
achieving relatively poor dilution and dispersion. The Cygnet STP as at May 2015 treats an average daily
flow rate of 293 kL/day (2013/14). During rainfall events this average daily flow rate is exceeded
(Taswater 2015).
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Figure 2 Cygnet outfall discharging onto mudflats

3.2 CHARACTERISTICS OF THE BAY
Port Cygnet is primarily characterised by tidal mud flats on the Northern and Eastern shorelines with a
depth of ~8m around the boat moorings toward the middle of the bay and western banks. The intertidal
area at the outfall extends for ~300m from a vegetated bank. There is extensive algal growth
surrounding the outfall and extending east ~225m around the bay, indicating evidence of nutrient
enrichment (Figure 3).
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Figure 3 Mudflats surrounding the outfall, left – left of the outfall, right – right of the outfall.
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4 HABITAT
To characterise the marine and intertidal environment in the immediate vicinity of the outfall and the
greater bay area, bathymetric mapping, underwater towed video transects, intertidal quadrat surveys
and water quality surveys were undertaken. See Appendix 1 for a list of species observed in the marine
and subtidal habitats.

4.1 BATHYMETRIC MAPPING
The study area was mapped using a CHIRP enabled broadband sounder Simrad NSS9 evo2 chart plotter,
logging GPS positions and water depth each second to a laptop computer. The depths were measured
to the nearest tenth of a metre, and tidally and barometrically corrected for Chart Datum using Hobart
tide charts and observations from the Bureau of Meteorology station of Hobart. The resultant file was
interpolated using GIS software Surfer 11.0, thus creating a bathymetric profile of the area.
The outfall discharges onto a large mudflat, which slopes gradually into deeper water (Figure 5). The
greatest depth measured was ~7m, within a trough in the south western part of the study area. This
relatively deep area is occupied by numerous registered boat moorings. A Phantom 3 Professional
Drone fitted with a 12.4 MP Sony camera was used to capture aerial images of the study area, which
showed a distinct boundary immediately west of the discharge between chokeweed-covered mudflat to
the east and bare mudflat to the west (see Figure 4). The green algae is likely a sign of nutrient
enrichment originating from the outfall, and suggest that effluent is entrained in the the head of the bay
east of the outfall.
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Figure 4 Aerial image showing the green chokeweed that coats the mudflat immediately in front of
and east of the STP outfall.
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Figure 5 Bathymetric map of the study region.

4.2 UNDERWATER VIDEO TRANSECTS
4.2.1 Methods
Underwater towed video transects were undertaken along three transects running NE to SW in the bay
starting from depths of ~0.7m finishing at depths of ~2.7m to ~3.6m. The greatest water depth was
around the mooring area at ~8m. This footage is available on DVD attached as Appendix 2. The position
of the three transects is shown in Figure 6 below.
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Figure 6 Underwater video transects

4.2.2 Results
The marine area surveyed can be characterised into the following predominant habitat types:


Seagrass beds



Silty substrate



Oyster reefs

Sparse areas of seaweed growth were also observed. These habitat types can be seen in Figure 7.
Scarce patches of sea grass (thought to be Heterozostera) were present along all transects at the time of
the study. Seagrass plays an important role in the ecosystem providing food and shelter to aquatic
animals, oxygenation of the water, recycling of nutrients and stabilization of sediments.
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a)

b)

c)

d)

Figure 7 Major marine habitat types in the bay, a) Oyster reefs, b) silty substrate, c) sparse seagrass
and d) seaweed

4.3 INTERTIDAL QUADRAT SURVEY
4.3.1 Methods
Discharge from STP outfalls has the potential to impact the benthic habitat by influencing the diversity
of species in the surrounding area, through mortality of some species and an increase in nutrient-limited
flora such as algae.
To characterise the intertidal habitat and its associated ecology, a quadrat survey was conducted along
the foreshore using 1 m2 quadrats (consisting of 16 grid squares) which were placed at chosen intervals
between 10 - 400 m along the shoreline either side from the STP outfall. The location of each site for
the quadrat surveys were recorded using a Garmin GPS 72. Five replicate quadrats were randomly
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placed at each site along the foreshore and photographed, and relevant taxa were recorded. A targeted
search for intertidal seastars was conducted concurrently, which included searching under overturned
rocks.
4.3.2 Results
The intertidal area surveyed can be characterised into the following habitat types:
-

mud flats

-

turf algae growth

-

rocky foreshore

These habitat types can be seen in Figure 8. See Appendix 1 for a species list. Photos of the quadrats
can be provided on request. Above the high tide mark around the vicinity of the outfall were wetlands
and steeper vegetated banks from the point west of the outfall. No seastars were observed in the
intertidal survey.
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a)

b)

c)

Figure 8 Major intertidal habitat types in the bay, a) mud flats, b) mud flats with algae growth and c)
rocky foreshore

It was noted that at the time of the survey very little volume was being discharged from the outfall pipe,
despite timing coinciding with expected peak hours (9am to 11:30am). There was evidence of water
pooling below the STP (Figure 9). Further investigations would be required to determine if there is
effluent in this water or if it is entirely bay water.
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Figure 9 Water pooling below the STP

4.4 WATER QUALITY SURVEY
4.4.1 Methods
Water quality measurements were recorded using a calibrated YSI 6920 V2 multi parameter water
quality probe at 12 sites (WQ1 – WQ12; Figure 10). Water quality was measured in the area of the
proposed development to determine if any differences in water quality may occur within the study area.
Measurements were taken at four intervals in the water column from the surface to the bottom. Water
quality parameters measured were:


Temperature (°C)



Conductivity (mS cm-1)



Salinity (ppt)



pH



Turbidity (NTU)



Dissolved Oxygen (%)
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Figure 10 water quality sampling locations
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4.4.2 Results
Results of water quality measurements are illustrated in Figure 11 below.
No major differences were observed between the 12 sample sites for temperature (Figure 11a), pH
(Figure 11b), conductivity (Figure 11c), dissolved oxygen (Figure 11d), salinity (Figure 11e) or turbidity
(Figure 11F).
Temperature varied slightly more on the water surface than on the bottom between sites. Water
temperature was cooler on the surface waters with maximum temperatures at the deeper sites. This is
probably due to the fresh water runoff (in winter often originating from snow melt) staying on the
surface.
Similar to temperature, conductivity and salinity remained similar for all sites examined, increasing with
depth (Figure 11). A fresh surface veneer was captured in data from some sites. Conductivity and
salinity averaged 43.05mS cm-1 and 27.74ppt respectively, over all sites examined.
Turbidity was, on average, around 0.98NTU for all sites examined (Table 1). However, some sample sites
showed some variation in turbidity with depth. At sample site WQ8 the water turbidity increased from
0.8 NTU at the surface to 4.4 NTU on the bottom (8.08 m). Similarly the turbidity at site WQ9 increased
from 0.7 NTU at the surface to 5.4 NTU on the bottom (5.3 m). The increased turbidity of bottom water
quality samples at these sites is likely due to the YSI unit disrupting the bottom sediments during the
measurement process.
Dissolved oxygen levels generally decreased with depth (as expected), but remained above 91% for all
sample sites examined. There were no considerable differences in dissolved oxygen levels, which
ranged between 91.7% (4.0 m depth) and 103.8% (surface) for all sites examined (Table 1).
Data collected during the field survey is compared to the ANZECC default trigger values for SE Australia
(Table 1).

Ecological Assessment, Cygnet

22

Table 1 Key water quality statistics relating to all 12 sites over the complete depth range Port Cygnet.
ANZECC values are the default trigger values for marine systems for SE Australia

Temperature (°C)
Conductivity (mS
cm-1)
Salinity (ppt)
pH
Turbidity (NTU)
Dissolved oxygen
(%)

Minimum

Maximum

Site/depth

Site/depth

7.8

11.53

site 2/0.18m

site 8/8.08m

0.34

52.78

site 2/0.18m

site 8/8.08m

0.16

34.66

site 2/0.18m

site 8/8.08m

7.88

8.07

site 2/0.18m

site 4/0.73m

0.4

5.4

site 6/1.4-.8m

site 9/5.3m

91.7

103.8

site 9/5.3m

site 4/0.73m

Mean Default triggers
ANZECC

ANZECC
expected range

9.19

-

43.05

-

27.74

-

8.01

8 - 8.4

7.0-8.5

0.98

0.5 – 10

0.5-10

98.91

90 - 110

80-110%
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Figure 11 Water quality measurements conducted at 12 sites in Port Cygnet
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5 AQUATIC FLORA AND FAUNA
5.1 THREATENED AND PROTECTED SPECIES
There are a number of marine species listed as threatened species and, as such, are protected under the
Threatened Species Protection Act 1995. Many of these threatened marine species are also protected
nationally under the Environment Protection and Biodiversity Conservation Act 2000. This includes some
birds, seals, turtles, sea stars and whales as well as four species of Handfish and the great white shark.
Marine species listed as threatened in Tasmania, or by the Commonwealth, are relatively few in
number. Of those listed, a restricted range is often a contributing factor to the listing. A literature search
determined that the majority of species listed as threatened in Tasmanian waters will not be impacted
by this development. Listed threatened species include:


Albatrosses and Petrels (26 species)



Whales (5 species)



Sea lions and Seals (3 species)



Handfish (4 species)



Sharks (3 species)



Seastars (3 species)



Native Screw Shell

In addition to threatened species legislation, the Fisheries (General and Fees) Regulations 2006 under
the Living Marine Resources Management Act 1995 (LMRMA) prohibits the taking/possession of a
number of marine species, including Syngnathids (seahorses, seadragons and pipehorses), handfish,
threefin Blennies, limpets/false limpets of three superfamilies, and five species of shark. Additional
species are protected by the schedules of the Wildlife (General) Regulations 2010 (Regulations under
the Nature Conservation Act 2002 (NCA)), under which a person must not take, buy, sell or have
possession of any protected wildlife or any product of any protected wildlife without a permit.
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In a search of the Natural Values Atlas (2015), verified records of one threatened species within a 500m
radius; Southern elephant seal, and three within a 5000m radius; Southern right whale, Humpback
whale and Southern elephant seal were found. The Australian Grayling is found within both 500m and
5000m of the study site based on range boundaries. These four species are identified in Table 2 and
discussed in further detail below.

Table 2 Summary of threatened marine flora and fauna species identified in a search of the Natural
Values Atlas. Note that the scope does not extend to terrestrial or avian biota.
Species
Within
500m
radius

Within
5000m
radius

EPBC Act
listing

Verified records

Southern elephant seal
(Mirounga leonine subsp.
Macquariensis)

PE

PV

Based on range boundaries

Australian grayling
(Prototroctes maraena)

V

V

Verified records

Southern right whale
(Eubalaena australis)

E

E

Humpback whale
(Megaptera novaeangliae)

E

V

Southern elephant seal
(Mirounga leonine subsp.
Macquariensis)

PE

PV

Australian grayling
(Prototroctes maraena)

V

V

Based on range boundaries

5.1.1

TSP Act
listing

Albatross and petrels

It would be highly unexpected for Albatrosses and petrels to visit the inshore protected waters of
Cygnet. Therefore they are unlikely to suffer adverse effects during, or subsequent to, the construction
phase of a shallow coastal development. The processes threatening albatrosses and petrels are long line
fishing and breeding habitat loss. This proposed development is not expected to impact on these species
at local, regional or state-wide levels.
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5.1.2

Whales

In a search of the Natural Values Atlas, verified records of two whale species were identified within a
5000m radius of the study site – the Humpback Whale Megaptera novaeangliae and the Southern Right
Whale Eubalaena australis (Table 2).
Marine mammal species occurring in Port Cygnet is infrequent, and the coastal nature of the
development means there is unlikely to be an interaction. Blue and humpback whales may occur in
Tasmanian waters during winter migrations, but generally occur offshore. Southern right whales also
migrate along coastal routes and may occur near shore; however the shallow and sheltered nature of
the site appears to preclude interactions between this project and species of whales. Therefore, the
proposed development is not expected to impact on this species at local, regional or state-wide levels.
However, in the unlikely event that cetaceans are sighted within 500m of the development, then
construction activities should cease until they have cleared the area.
5.1.3

Sea lions and seals

In a search of the Natural Values Atlas, verified records of one species of seal was sighted within a
5000m radius and a 500m radius of the study site – the Southern Elephant Seal Mirounga leonine subsp.
Macquariensis.
The distribution of the Elephant seal (Sub Antarctic) listed as threatened do not regularly include
Tasmania. Long range foraging trips and sickness result in rare occasional short stays of these species in
Tasmanian waters. The processes threatening these species of seals does not include short term,
shallow coastal development. Therefore, the proposed development is not expected to impact on this
species at local, regional or state-wide levels.
5.1.4

Hand Fish

The four species of handfish (Spotted, Red, Ziebells and Waterfall Bay) found in Tasmanian waters are
listed as threatened. All species have very restricted known distributions within south-east Tasmania,
with population numbers declining (DEH 2004). However, due to their very small size and cryptic nature,
it is possible that other undiscovered populations may exist.
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The Natural Values Atlas showed no records of Handfish species within a 5000m radius of the study site
and there are no known records of handfish sightings in the bay. It is unlikely that the proposed
development will impact Handfish populations.
5.1.5

Great White Shark

It is unlikely that great white sharks (Carcharodon carcharias) will occur in the proximity of the study
site, as this is a primarily oceanic species. The process threatening great white sharks is commercial
fishing rather than shallow coastal development. Therefore, small-scale coastal development is not
expected to impact on this species at local, regional or state-wide levels.
5.1.6

Seastars

Three species of seastars are currently listed as threatened; Parvulastra vivipara (formerly Patiriella
vivipara), Smilasterias tasmaniae and Marginaster littoralis. The live bearing seastar (P. vivipara) has a
limited distribution in southern Tasmania which includes small populations in sheltered, cobbly,
intertidal zones. S. tasmaniae and M. littoralis are both extremely rare with limited known populations.
In a search of the Natural Values Atlas, no record of seastars were found within a 5000m radius of the
study site (Table 2). Regardless, a targeted search for intertidal seastars was conducted as part of the
intertidal survey (refer Section 4.3) and none were found.
5.1.7

Native Screw Shell

The native screw shell (Gazameda gunnii) is a relatively small gastropod mollusc which inhabits areas of
sandy substrate, shell grit and fine gravel from depths of 3-80m. This species has potential to be affected
by coastal and marine development, however, detrimental impacts by the proposed development on
the population level are considered highly unlikely due to the small-scale nature of the development.
5.1.8

Australian Grayling

Based on range boundaries, the Natural Values Atlas indicates that the Australian Grayling Prototroctes
maraena may occur within a 500m radius of the study site, however no verified records have been
noted. The Australian Grayling is native to Tasmania and southeast mainland Australia. The species has
a diadromous lifecycle, inhabiting fresh water streams as adults, and migrating to coastal seas as larvae.
Spawning takes place in late spring/early summer (Bryant and Jackson 1999). Larvae are transported to
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sea in stream/river currents, and return as migrating juveniles approximately 4-6 months later (Bryant
and Jackson 1999).
The most serious threat facing the Australian Grayling population is habitat alteration resulting in
barriers to migration, such as damming. Pollution of waterways is also considered a threat to their
survival. While it is considered unlikely that modification to the Cygnet outfall will impact Australian
Grayling, outcomes of an upgrade are more likely to be favorable than detrimental, as water quality
outcomes are likely to be improved by modification.

5.2 INTRODUCED SPECIES
Introduced marine pests are plants or animals that are not native to Australia. Their introduction and
survival can have a significant impact on human health, fisheries and aquaculture, infrastructure,
tourism, biodiversity and ecosystem health.
Numerous species of plants and animals have become marine pests across the world. Currently, 156
marine species are listed as introduced in Australia (NIMPIS 2002). The exact number of species that
have been introduced to Australia is unknown. In Tasmania, 45 marine species of plants and animals are
known to be introduced (NIMPIS 2002). Of these several have been declared marine pests under
State legislation:
•

Asterias amurensis

(Northern Pacific seastar)

•

Carcinus maenas

(European shore crab)

•

Mytilopsis sallei

(Black striped mussel)

•

Sabella spallanzanii

(European fan worm)

•

Undaria pinnatifida

(Wakame – Japanese)

Marine pests are introduced into Australian waters and translocated by a variety of vectors e.g. ballast
water, biofouling, aquaculture operations, and ocean current movements. Once introduced, marine
pests often thrive as they lack predators and/or competitors in their new environment.
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The Northern Pacific Sea Star was abundant at the study site. The introduced Pacific Oyster Crassostreas
gigas was also abundant throughout intertidal and subtidal surveying.
Although marine pests are not thought to be a high consideration for this development, it is suggested
that all caution is taken where possible to source local equipment and materials and ensure all equipment
and materials are cleaned thoroughly in order to reduce the likelihood of spreading of marine pests.

5.3 PROTECTED AREAS
A protected matters search indicates a protected area to the east of the STP (Figure 12). This was also
identified in the search of the Natural Values Atlas, however was part of a larger reserve listed as a
‘conservation area’ (NVA, 2015) (Figure 13) and is known as ‘Port Cygnet Marine Conservation Area’
under the Nature Conservation Act 2002 (DPIPWE 2014). The protected area encompasses a ‘listed
wetland of state significance’ and is the only marine protected area in the Bruny Bioregion that is
classed as an ‘Open Estuaries Biounit’, providing significant scientific opportunities (DPIPWE 2014). The
area holds significance for a range of bird species, including migratory species, and is also a shark
nursery and refuge area (DPIPWE 2014). This reserve was identified as being within 1000m of the study
site (NVA, 2015), however it is illustrated in Figure 13 that the outfall occurs within the conservation
area.
The STP itself occurs on what is identified as ‘Informal reserve on other public land’ (NVA, 2015).
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Protected area under the EPBC Act

Figure 12 Protected matters search under the EPBC Act

Informal reserve on other public land

Port Cygnet Marine
Conservation Area

Figure 13 Reserves within 1000m of the STP, Natural Values Atlas

Ecological Assessment, Cygnet

31

6 PROTECTED ENVIRONMENTAL VALUES
Under the State Policy on Water Quality Management 1997 protected environmental values (PEVs) have
been set for the all Tasmanian surface waters. Port Cygnet is a recreational area and a conservation
area and aligns with the PEVs indicated in Table 3 below.
Table 3 Table extracted from ‘Environmental Management Goals for Tasmanian Surface Waters –
Huon Valley Catchments February 2003’ Table 2: Protected Environmental Values (PEVs) for the Huon
Valley Catchments

Port Cygnet is classified as a modified ecosystem from which edible fish, crustacean and shellfish are
harvested (DPIPWE 2003). Protection of native and/or endangered fauna and flora species is of high
priority. Aquaculture activities downstream of Port Cygnet should be given significant consideration
when considering future actions relating to Cygnet effluent dicharge. Currently, shellfish are taken from
the lease at Deep Bay and translocated for a period of time before they can be harvested for
consumption.
Recreational activities occurring within Port Cygnet are considered to primarily involve secondary
contact with the water (eg. Fishing, boating, paddling), however primary contact also occurs, particularly
during summer. Visual aesthetics of Port Cygnet should be maintained. Port Cygnet does not have an
intake source for town water supply. Irrigation/stock watering irrigation water is most likely taken from
upstream and therefore would not be affected by changes in the Bay.
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7 CONCLUSIONS AND RECOMMENDATIONS
Based on an initial investigation of the current Cygnet outfall and the characteristics of the surrounding
bay, a possible relocation site for the Cygnet has been identified, in deeper water toward the middle of
the Bay (e.g. Figure 14). However, the relocation of the outfall may be problematic on a number of
levels:


Obtaining water >2m depth (chart datum) requires a pipeline extension of >600m.



There are numerous registered boat moorings occupying all regions with water depths greater
than ~2m.



Aquaculture operations share the waterway in relatively close proximity. Poor quality effluent
discharge can pose a risk to public health or to industry.



It is also important that the effluent plume does not impact on frequently visited areas such as
the boat ramp on the western shore or aquaculture activities downstream.

Without understanding the current flow and direction in the bay it is difficult to make an accurate
assessment. Therefore, should relocation be investigated further, it is recommended that ADCP
deployment be undertaken in the bay to obtain a better understanding of water flow characteristics
and determine the best site for relocation of the outfall.
Preferable to outfall relocation at this STP would be an alternative scenario to marine discharge, such as
diverting effluent to reuse. We recommend further investigation of a reuse scheme for Cygnet STP
effluent.
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Current outfall location

Approx. proposed outfall location

Figure 14 Proposed outfall location. The proposed location is over 600m away from the current
outfall location.
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9 APPENDICES

Common Name

Scientific Name

Green choke weed
Seagrass
Codium weed

Heterozostera sp.
Codium

Shore crab

Carcinus maenus

INT

Turbo-like gastropod
Blue mussel

ID unconfirmed
Mytilus edulis

INT

Northern Pacific Seastar

Asterias amurensis

INT

Other Echinod Molluscs
erms

Invertebrates

Arthrop
ods

Algae &
Seagrasses

Appendix 1. Species List
Status notes*

* INTR = Introduced species; CRYP = cryptogenic species; THR = species listed as threatened in state or federal
legislation; PR = species listed as protected in state legislation
Species identified using Edgar (2008) and Jansen (2000) where not previously known
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Appendix 2. DVD of video transects
DVD can be provided by Marine Solutions.
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1 EXECUTIVE SUMMARY
The Cygnet STP is located off Channel Highway, 1.3 km south-east of the Cygnet town center. Secondary
treated effluent is discharged via a shoreline pipe onto mudflats at the head of Port Cygnet bay.
In order to inform the design and development of an improved outfall location an ambient monitoring
program was designed and implemented. The aim of this program was to elucidate the quality of
receiving waters, assess the dilution and dispersion of the effluent, and determine how the proposed
new configuration might best be designed.
The following report examines the hydrodynamics and existing base line quality of the receiving waters
in Port Cygnet to inform recommendations around the suitability of proposed new locations of a STP
outfall in deeper water, further towards the mouth of the bay.
Ten months of water quality data were collected across five sites in Port Cygnet and the results are
compared to Water Quality Targets (WQTs) proposed by the Environmental Protection Authority (EPA),
Australian and New Zealand Environment and Conservation Council (ANZECC) Water Quality Guidelines
and the National Health and Medical Research Council (NHMRC) recreational water guidelines.
Various water quality indicators tested suggest periodic poor water quality across Port Cygnet, however,
correlation of water quality parameters with increasing distance from the outfall was difficult to
ascertain. The Cygnet STP is likely to significantly influence water quality in the Port Cygnet receiving
waters but the relative impact of these against other existing sources into the bay and their associated
risks to Protected Environmental Values (PEVs) is unknown.
Given the sheltered nature of Port Cygnet and the probable low flushing rates, the dilution and
transport of STP outputs are likely to be relatively low. This, in combination with the position of the
existing Cygnet STP at the head of the bay and the shallow nature of the direct receiving waters from
the outfall, suggest very significant existing risks to various PEVs in the Port Cygnet area.
Based on the findings of this report we would recommend the positioning of any new outfall be placed
as close to the mouth of the Port Cygnet bay and as deep as possible to maximise flushing and transport
out of the bay thereby minimising any impact on the value of existing PEVs in the area. The two
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proposed new discharge locations are relatively similar, and we believe either option will deliver
improved outcomes over the current outfall position.
We also recommend further water quality, sediment and biological monitoring be considered following
the outcome of completed mixing zone assessments in the vicinity of the proposed new discharge
locations in order to ensure an adequate baseline dataset from which to evaluate future monitoring.
Based on the results of baseline monitoring and the completed mixing zone assessment, the
requirements for further monitoring prior to and following the installation of the new outfall can be
determined.
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2 INTRODUCTION
2.1 OBJECTIVES
This ambient monitoring report (AMR) follows the ten-month ambient monitoring program (AMP)
conducted in the receiving waters of the Cygnet sewage treatment plant (STP) as outlined in the Cygnet
STP AMP document (GHD Ltd., 2018). The objective of this report is to:
•

describe the hydrodynamics and quality of receiving waters;

•

describe the baseline habitat conditions in the Cygnet STP receiving environment, based on
previous studies;

•

evaluate the potential impacts to Protected Environmental Values (PEVs) from two proposed

new discharge locations, and;
•

recommend a preferred discharge option, based on the above.

This AMR will inform a mixing zone assessment of proposed new discharge locations for the Cygnet STP
and provide a baseline for future monitoring.

2.2 CYGNET STP
The Cygnet STP is located off Channel Highway, 1.3 km south-east of the Cygnet town center. It receives
wastewater from the Cygnet catchment (approximately 1,500 residents). The Cygnet STP is a Pasveer
ditch system, including inlet works, Pasveer ditch, chlorine disinfection and sludge lagoon. Effluent is
discharged via a shoreline pipe into Port Cygnet bay.
The Cygnet STP is licensed to treat an average dry weather (ADWF) of 400 kL/day and currently treats an
average annual daily flow of approximately 324 KL per day (GHD, 2019). Inflow to the STP is impacted by
rainfall volumes, with larger inflow volumes in the July – September (winter) period.
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2.3 RECEIVING ENVIRONMENT
The Cygnet STP discharges secondary treated effluent via an open-ended pipeline into the Port Cygnet
Marine Conservation Area. At low tide effluent discharges directly onto mudflats (Figure 1).

Figure 1. Cygnet STP open-ended pipeline discharges to Port Cygnet bay mudflats.
Port Cygnet is located on the Huon River approximately 15.5 km upstream of the Huon River mouth
(Figure 2). The land use surrounding Port Cygnet is primarily agriculture, forestry and residential. Four
tributaries run into the bay, including Nicholls Rivulet, Agnes Rivulet, Rocky Bay Creek and Forsters
Rivulet. The bay is primarily used for recreational boating and fishing with over 100 registered moorings.
Port Cygnet Sailing Club is located at Robley’s Point and a public boat ramp and jetty at Cato’s Bay is
accessed via Lymington Road, Cygnet.
It was noted during field sampling events that many vessels on moorings in Port Cygnet appear to be
residential.
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Figure 2. Study area at Cygnet on the Huon River. The two proposed new discharge locations are
shown in yellow (image source: LISTmap).
The Port Cygnet Marine Conservation Area comprises a large area of the bay (Figure 3). The Port Cygnet
Marine Conservation Area is an open estuary environment and contains a “listed wetland of state
significance”. In 1952 Port Cygnet was first proclaimed as a wildlife sanctuary for the protection of the
foreshore and wetlands. In 2009 the marine component of the reserve area was proclaimed Port Cygnet
Marine Conservation Area under the Nature Conservation Act 2002. It provides for the protection and
maintenance of the natural and cultural values of the area and the sustainable use of natural resources.
The reserve is a refuge area for several bird species, as well as a refuge area and nursery for sharks.
Fishing is permitted in the conservation area.
A large extent of the shoreline is also designated public reserve (Figure 3). Aquaculture is also a
significant user of the area with an active oyster farm approximately 2 km downstream of the current
outfall at Gardner’s Bay (Figure 3), an active mussel farm approximately 5 km downstream of the outfall
at Deep Bay (Figure 3) and a finfish lease 5.5 km downstream of the outfall.
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Figure 3. Conservation area (Port Cygnet Marine Conservation Area), public land and marine farming
leases in the vicinity of the Cygnet STP and existing outfall (image source: LISTmap).

2.4 PROTECTED ENVIRONMENTAL VALUES
In order to comply with the State Policy on Water Quality Management 1997 (SPWQM), the discharge
should not compromise the Protected Environmental Values (PEVs) of the receiving environment.
Port Cygnet has been set the following PEVs:
A: Protection of Aquatic Ecosystems – Coastal Waters
(ii) A protection of modified (not pristine) ecosystems from which edible fish, shellfish and crustaceans
are harvested.
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B: Recreational Water Quality and Aesthetics
(i)

Primary contact water quality

(ii)

Secondary contact water quality

(iii)

Aesthetic water quality

E: Industrial water supply (including selected areas of aquaculture).

That is, as a minimum, water quality management strategies should seek to provide water of a physical
and chemical nature to support a modified, but healthy aquatic ecosystem from which edible fish,
shellfish and crustaceans may be harvested; that allows people to safely engage in primary contact
recreational activities (such as swimming, where permitted) and secondary contact recreational
activities (such as wading) in aesthetically pleasing waters.
2.4.1
•

Known uses relating to PEVs
Recreational fishing and diving, including harvest of abalone, and crustaceans (e.g. Southern
rock lobster), as well as fish

•

General boating, kayaking, and swimming

•

Active oyster farm approximately 2 km downstream of the outfall at Gardner’s Bay

•

Active mussel farm 5 km downstream of the outfall at Deep Bay

•

Fin fish lease 5.5 km downstream of the outfall, at Deep Bay

2.4.2

Water Quality Objectives and Water Quality Targets

Part 3, Section 9 of the SPWQM states that water quality objectives (WQOs) for a specific body of water
are to be the most rigorous set of water quality guidelines which should be met to achieve all of the
PEVs nominated for the body of water. These WQOs do not set regulatory limits. These WQOs are used
as a measure of success required by part of the SPWQM for the management of point and diffuse source
pollution. The EPA will determine, in accordance with clauses 8.2 and 8.3, the water quality guidelines
for key indicators to achieve PEVs.
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WQOs are set by the Board of the EPA and have not been set for Port Cygnet. Therefore, interim Water
Quality Targets (WQTs) were established in the TasWater Cygnet AMP (GHD, 2019) for Port Cygnet,
based on the Australian and New Zealand Environment and Conservation Council (ANZECC) Water
Quality Guidelines (ANZECC, 2000), the EPA’s Default Guideline Values for Aquatic Ecosystems;
Tasmanian Estuarine Waters (EPA, 2013) and the National Health and Medical Research Council
(NHMRC) Guidelines (2008) for Recreational Water Quality (Primary & Secondary) (Table 1).
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Table 1. Water quality parameters and associated Water Quality Targets (WQTs) as outlined in the
TasWater Cygnet STP AMP (adapted from GHD, 2019).
Parameters

ANZECC
Default
physical
and
chemical
stressors
(SE
Aus –
Estuaries)

Tas Interim
Estuarine
Guideline
DGVs:
Slightly to
Moderately
Disturbed
Ecosystem
(well flushed)

Temperature (°C)

10.1 – 17.6

Salinity (ppt)

26.1

ANZECC
Toxicant
95% Species
Protection

ANZECC
Recreational
Water Quality
(Primary)

ANZECC
Recreational
Water Quality
(Secondary)

ANZECC
Recreational
Water quality
(Aesthetic)

15,000 20,000

No visible
scum

Dissolved Oxygen
(% Saturation)
Dissolved Oxygen
(mg/L)
pH

80 - 110

7.0 - 8.5

7.4 - 7.9

5.0 - 9.0

Turbidity (NTU)
Algae (cells/ml)
Chlorophyll-α
(μg/L)
Total Phosphorus
(mg/L)
Filterable
Reactive
Phosphate
(mg/L)
Total Nitrogen
(mg/L)
Nitrate (mg/L)

0.5 - 10

6.4

15,000 20,000

4

1.8

0.03

0.027

0.005

0.009

0.3

0.384

0.015

0.145

10

Nitrite (mg/L)

0.015

0.013

1

Ammonium
(NH4+)(mg/L)
Ammonia (NH3)
(mg/L)
Lead (mg/L)

0.015

78.7 - 98.8
7.6 - 9.5

0.910

0.01

0.0044

Zinc (mg/L)

0.015

Copper (mg/L)

0.0013

Faecal Coliforms
(CFU/100 ml)
Enterococci
(CFU/100 ml)
Surface Film

NHMRC
Guidelines for
managing
risks in
recreational
water

5

150

1000

35

230

40

Surface films oil
and petrochemicals
should not be
noticeable as a
visible film
on the water nor
should
they be detectable
by
odour
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3 MONITORING METHODOLOGY
3.1 EFFLUENT SCREENING PROGRAM
Effluent screening was conducted by TasWater prior to the commencement of ambient monitoring to
assist with the selection of parameters to be included in monthly sampling. Results from effluent
screening are presented in Table 2.

3.2 HYDRODYNAMICS
3.2.1

ADCP

A Nortek Aquadopp 2MHz Deep Water Current Meter (Acoustic Doppler Current Profiler; ADCP) was
deployed on 7 April 2019 in the middle of Port Cygnet bay, south of Crooked Tree Point (Figure 4,
Appendix 1). The location of the current meter was close to water quality Site 3 (CYG3, Figure 5).
The ADCP was retrieved on 7 May 2019. Raw current vector data was error checked and processed using
the R statistical package2 via the RStudio integrated development environment (IDE) to produce rose
plots of current velocity and direction by depth. The data obtained from the ADCP deployment was used
to assess tidal signature, current direction and velocity.

2

R Core Team (2013). R: A language and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria.

Cygnet STP Ambient Monitoring Report

16

Figure 4. ADCP deployment location in relation to the Cygnet STP outfall. The two proposed new
discharge locations are shown in yellow (Image source: Google Earth).

3.3 WATER QUALITY SAMPLING
Water sampling was conducted at five sites in Port Cygnet bay on a monthly schedule (Figure 5,
Appendix 2). Note that there is a discrepancy in the site locations in the TasWater Cygnet STP AMP (GHD
Ltd., 2018) between locations presented in Figure 5-1 and Table 5-1. Field personnel prioritised map
locations presented in Figure 5-1 of the AMP and sampled water quality at the five locations listed in
Appendix 1.
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Figure 5. Location of water quality sampling sites relative to the Cygnet STP. The two proposed new
discharge locations are shown in yellow (Image source: Google Earth).

Water sampling was conducted by grab-sampling from a research vessel. Surface grabs were collected
into a pre-washed and pre-flushed intermediate holding vessel, thereby ensuring that each subsample
for a given site was sampled from the same body of water, then transferred to the appropriate
subsample jar and chilled for transport to the laboratory. Bottom-depth samples were collected using a
pre-washed and pre-flushed Niskin sampler. Bottom-depth samples were collected 0.5 – 1 m above the
bottom, to minimise any effects of bottom disturbance on water quality. A YSI 6920 V2 multi parameter
water quality sonde was used for in situ water quality measurements. Water samples were delivered to
Selfs Point Laboratory by field personnel on the same day they were collected. Samples were stored at <
4°C prior to analysis.
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Samples with concentration values less than the practical quantification limit (PQL) have been analysed
using the PQL value, therefore representing the worst-case scenario. For example, where there is a PQL
of <2, a mean is calculated using 2 as the concentration, rather than a value less than 2. All analyses that
incorporate PQL values are clearly denoted.
Water quality results were compared against the Water Quality Targets (WQTs) identified within the
TasWater Cygnet STP AMP (GHD, 2019); based on the Australian and New Zealand Environment and
Conservation Council (ANZECC) Water Quality Guidelines (2000) and the National Health and Medical
Research Council (NHMRC) Guidelines (2008) for Recreational Water Quality (Primary & Secondary)
along with the EPA’s Tasmanian Estuary Guidelines for comparison (Table 1).
Parameters compared to WQTs were analysed by depth, including surface (<1 m) and bottom waters
(within 1 m from the bottom substrate). Physical water quality parameters were averaged across all
months to facilitate a comparison with ANZECC guidelines. ANZECC guidelines acted as trigger levels to
be met beyond the mixing zone of point source discharges. Additionally, metal concentrations were
compared against ANZECC 95% species protection toxicant trigger levels for marine waters.
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4 RESULTS AND DISCUSSION
4.1 HYDRODYNAMICS
4.1.1

Tides

The tidal signal in Port Cygnet bay was predominantly mixed semi-diurnal (two high tides of different
heights each day, Figure 6, Appendix 3). The tidal range during the ADCP deployment was less than 1 m,
indicating a relatively low tidal influence across the bay. Tides are integral to flushing effluent discharged
from the Cygnet STP outfall.

Figure 6. Tidal signal from ADCP deployed in Port Cygnet bay
4.1.2

Currents

Current velocities were very low in Port Cygnet bay during the ADCP deployment, with the majority of
observations ≤ 4 cm.s-1 (Figure 7, Appendix 3). Current was strongest and most frequent to the west,
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west south west and south west (Figure 8, Appendix 3), with regular flow to the west northwest, north
and north east.

Figure 7. Current velocity histogram showing proportion of current velocity observations during the 4week deployment in Port Cygnet bay
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Figure 8. Rose plot showing current velocity and direction distribution during the 4-week deployment
in Port Cygnet bay [note: Current velocity rose plots are represented as headings with current flow
away from the center of the plot]
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4.1.3

Rainfall

Rainfall was assessed to help characterise the environmental conditions during the monitoring period
(Figure 9). A nearby meteorological station situated at Cygnet (Station 094219), approximately 3 km
north west of the Cygnet STP, was used to assess daily rainfall.
Cygnet’s total monthly rainfall peaked during August at 96 mm. A number of rainfall events occurred
throughout the sampling period between April 2019 and January 2020, with the largest daily rainfall
occurring in early July, exceeding 35mm.

Figure 9. Rainfall during the monitoring period at Station 094219 (BOM, 2020). Water quality
monitoring occasions are shown as vertical red lines.

4.2 EFFLUENT SAMPLING
Effluent sampling for contaminants carried out in February 2019 identified ANZECC WQT exceedances
for copper and zinc (Table 2) testing for which was therefore then included in the follow up water
quality monitoring program reported herein. All other parameters tested were below ANZECC WQTs.
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Table 2. Parameters measured from effluent sampled on 7th February 2019 compared against ANZECC
guideline WQTs. Orange shading indicates ANZECC WQT exceedances.
Parameter

ANZECC trigger values for
marine water
(95% species protection)
(µg/L)

Aminomethylphosphonic acid (AMPA)
Glyphosate
Calcium
Magnesium
Potassium
Sodium
Aluminium - Soluble
Aluminium - Total
Antimony - Soluble
Antimony - Total
Arsenic - Total
Barium - Total
Boron - Soluble
Cadmium - Total
Chromium - Total
Copper - Soluble
Copper - Total
Iron - Soluble
Iron - Total
Lead - Soluble
Lead - Total
Manganese - Total
Mercury - Soluble
Mercury - Total
Molybdenum - Total
Nickel - Soluble
Nickel - Total
Selenium - Total
Tin - Total
Zinc - Total
1 1 1-trichloropropan-2-one
1 1 3-trichloropropan-2-one
1 1-dichloropropan-2-one
1 3-dichloropropan-2-one
Bromochloroacetonitrile
Chloral hydrate
Chloropicrin
Dibromoacetonitrile
Dibromonitromethane
Dichloroacetonitrile
Trichloroacetonitrile
Bromoacetic Acid
Bromochloroacetic Acid
Bromodichloroacetic Acid

Recreational water
quality trigger values
(primary or secondary
contact)
(µg/L)

ID
ID
ID
ID
ID
ID
5.5
27.4
1.3
1.3
ID
ID
4.4
4.4
ID
0.4
0.4
ID
70
70
ID
ID
15

1000
5
50
1000
300
50
100
1

100
10
5000
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Cygnet STP effluent
screening
7 Feb 2019
(µg/L)
<5
<5
22700
14400
14500
79300
9
446
<0.5
<0.5
1.1
14.2
47
<0.1
1.6
10.1
18.9
34.2
633.8
0.2
2.2
42.2
<0.3
<0.3
0.2
1.1
1.7
<0.1
0.7
65.3
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1
<1
<1
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Bromodichloromethane
Bromoform
Chloroacetic Acid
Chloroform
Dibromoacetic Acid
Dibromochloromethane
Dichloroacetic Acid
Total Haloacetic Acid (HAA7)
Trichloroacetic Acid
Trihalomethanes - Total

ID

1
<1
<3
4
<1
<1
5
9
4
5

4.3 WATER QUALITY SAMPLING
The results of field parameter measures taken at five sites across Port Cygnet between April 2019 and
January 2020 are presented in Table 3 below. ANZECC or EPA DGV WQTs were exceeded at some sites
for temperature, dissolved oxygen and turbidity. pH values exceeded EPA DGV targets at all depths at all
sites (Table 3).
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Table 3. Field parameters measured from surface (S) and bottom (B) depth waters compared against EPA DGV and ANZECC water quality
guidelines. Light and dark orange shading indicates EPA DGV and ANZECC guideline exceedances respectively.
Field parameter

ANZECC
WQTs

EPA DGV
WQTs

Temperature
(°C)

10.1 – 17.6

Salinity
(ppt)

26.1

pH

7.0 – 8.5

7.4 – 7.9

Dissolved oxygen
(% saturation)
(mg/L)

80 – 110
-

78.7 – 98.8
7.6 – 9.5

CYG1

Mean
Median
75th
Max
Mean
Median
75th
Max
Mean
Median
75th
Max
Mean
Median
75th
Max

Turbidity
NTU

0.5 - 10

6.4

Mean
Median
75th
Max

CYG2

CYG3

CYG4

CYG5

S

B

S

B

S

B

S

B

S

B

13.39
12.72
14.36
17.72
33.26
33.64
34.36
35.00
8.13
8.07
8.30
8.43
92.00
7.71
92.40
7.82
94.50
7.99
95.90
8.67
1.63
1.02
2.30
3.58

13.41
12.61
14.18
17.71
33.53
34.02
34.38
34.97
8.14
8.09
8.29
8.41
90.46
7.57
90.90
7.61
93.20
7.93
94.60
8.60
2.34
2.39
2.6
5.04

13.15
12.54
14.28
17.29
33.13
33.75
34.52
35.03
8.22
8.16
8.42
8.46
96.78
8.43
95.00
8.04
100.30
8.71
107.20
11.49
1.77
1.01
1.08
7.88

13.25
12.61
14.19
16.34
34.46
34.65
34.79
35.15
8.15
8.12
8.20
8.43
82.89
6.91
82.20
6.90
90.17
7.60
92.20
7.88
1.75
1.46
2.34
3.23

13.31
12.92
14.91
17.30
32.87
33.44
34.02
34.95
8.23
8.21
8.40
8.51
96.85
8.15
96.30
8.03
99.42
8.54
108.7
9.15
1.96
1.02
1.11
10.67

13.13
12.52
14.20
16.32
34.67
34.76
34.84
35.17
8.16
8.13
8.25
8.39
82.50
6.89
84.05
6.90
90.40
7.62
91.30
7.83
1.67
1.16
2.24
3.85

13.16
12.91
14.45
16.94
33.28
33.87
34.24
35.00
8.23
8.21
8.40
8.54
95.97
8.30
93.95
7.95
101.00
8.46
108.00
11.44
2.06
0.86
1.55
8.66

13.07
12.74
13.72
16.27
34.73
34.77
34.97
35.16
8.18
8.18
8.25
8.43
82.42
6.89
81.00
6.80
88.25
7.53
91.30
7.83
1.86
1.23
1.32
7.56

13.30
13.01
14.50
17.10
32.98
33.43
34.10
34.90
8.22
8.23
8.40
8.48
96.77
8.14
95.35
8.01
100.20
8.47
106.50
9.08
2.00
1.01
1.26
11.34

13.10
12.65
13.83
16.29
34.74
34.78
34.93
35.22
8.16
8.15
8.25
8.42
79.84
6.67
77.25
6.3
86.75
7.39
91.00
7.78
1.44
1.13
1.46
3.9
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4.3.1

Temperature

Mean temperatures ranged between 13.2 and 13.4°C in surface waters and 13.1 and 13.4°C in bottom
waters (Figure 10 and Figure 11). The maximum recorded temperature was 17.7°C in surface and
bottom waters of site CYG1 (in January 2020), which exceeded the EPA DGV upper WQT (Table 3).

Figure 10. Mean water temperature in surface and bottom waters at five sites throughout Port
Cygnet. Red dashed lines denote the EPA DGV upper and lower WQTs.

Figure 11. Mean water temperature in surface and bottom waters averaged across all sites in Port
Cygnet throughout monthly monitoring from April 2019 to January 2020. Red dashed lines denote the
EPA DGV upper and lower WQTs.
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4.3.2

Salinity

Mean salinity ranged between 32.9 and 33.3ppt in surface waters and 33.5 and 34.7ppt in bottom
waters (Figure 12 and Figure 13). The maximum recorded salinity was 35.22°C in the bottom waters of
site CYG5 (in April 2019). Maximum recorded salinity was above the EPA DGV WQT of 26.1 at all sites
and depths (Table 3).

Figure 12. Mean salinity in surface and bottom waters at five sites throughout Port Cygnet.

Figure 13. Mean salinity in surface and bottom waters averaged across all sites in Port Cygnet
throughout monthly monitoring from April 2019 to January 2020.
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4.3.3

Dissolved Oxygen

Mean dissolved oxygen (DO) ranged between 92.0 and 96.9 % (7.71 – 8.15 mg/L) in surface waters and
79.8 and 90.5 % (6.67 – 7.57 mg/L) in bottom waters (Figure 14 and Figure 15). The maximum recorded
% DO of 108.7 % was recorded in the surface waters of site CYG3 (in October 2019). Mean % DO was
slightly below the ANZECC lower WQT in bottom waters at CYG5 (Table 3).

Figure 14. Mean Dissolved Oxygen (% DO) in surface and bottom waters at five sites throughout Port
Cygnet. Red dashed lines denote the EPA DGV upper and lower WQTs. Red dotted lines denote the
ANZECC upper and lower WQTs.
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Figure 15. Mean Dissolved Oxygen (mg/L DO) in surface and bottom waters at five sites throughout
Port Cygnet. Red dashed lines denote the EPA DGV upper and lower WQTs.
4.3.4

pH

Mean pH ranged from 8.13 to 8.22 in surface waters and 8.14 to 8.18 in bottom waters (Figure 16 and
Figure 17). The maximum recorded pH of 8.54 was recorded in the surface waters of site CYG4 (in
October 2019). pH exceeded the EPA DGV upper WQT of 7.9 at all sites and depths and exceed the
ANZECC upper WQT of 8.5 in surface waters at sites CYG3 and CYG4 (Table 3). pH was within ANZECC
Recreational WQ guidelines at all sites.
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Figure 16. Mean pH in surface and bottom waters at five sites throughout Port Cygnet. Red dashed
lines denote the EPA DGV upper WQTs. Red dotted line denote the ANZECC upper WQTs.

Figure 17. Mean pH in surface and bottom waters averaged across all sites in Port Cygnet throughout
monthly monitoring from April 2019 to January 2020. Red dashed lines denote the EPA DGV upper
WQTs. Red dotted line denote the ANZECC upper WQTs.
4.3.5

Turbidity

Mean turbidity ranged from 1.63 to 2.06 NTU in surface waters and from 1.44 to 2.34 NTU in bottom
waters (Table 3). The maximum recorded turbidity of 11.34 NTU was recorded in the surface waters of
site CYG4 (in October 2019). Maximum turbidity exceeded the ANZECC and EPA upper WQTs in surface
and bottom waters at a number of sites on a several occasions (Figure 18, Figure 19). Turbidity was
below ANZECC Recreational WQ (primary and secondary) guidelines at all sites.
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Figure 18. Mean turbidity in surface and bottom waters at five sites throughout Port Cygnet. Red
dashed lines denote the EPA DGV WQT. Red dotted line denote the ANZECC upper WQT.

Figure 19. Mean turbidity in surface and bottom waters averaged across all sites in Port Cygnet
throughout monthly monitoring from April 2019 to January 2020. Red dashed lines denote the EPA
DGV WQT. Red dotted line denotes the ANZECC upper WQT.
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4.3.6

Nutrients

The results of laboratory nutrient measures of samples taken at five sites across Port Cygnet between April 2019 and January 2020 are presented
in Table 4 below. ANZECC or EPA DGV WQTs were exceeded at some or all sites for total nitrogen, nitrate, nitrite, total phosphorus, filterable
reactive phosphorus (FRP) and chlorophyll a.
Table 4. Nutrients within surface (S) and bottom (B) waters compared to ANZECC water quality guidelines. Light and dark orange shading
indicates ANZECC (for slightly to moderately disturbed ecosystem and recreational use) and EPA DGV target exceedances respectively.
Parameter

Ammonia

ANZECC WQTs

910

EPA DGV

-

(µg/L)

Total
nitrogen

300

384

CYG1

CYG2

CYG3

CYG4

CYG5

S

B

S

B

S

B

S

B

S

B

Mean

41.7*

107.2*

5.2*

14.6*

14.4*

1.7*

10.4*

2.1*

5.1*

3.0*

Median

37.0*

42.5*

0.0*

4.0*

5.5*

<5*

<5*

<5*

<5*

<5*

75th

45.0*

91.3*

7.75*

25.8*

15.0*

<5*

7.5*

<5*

8.5*

5.3*

Max

145.0

496.0

26.0

49.0

81.0

9.0

71.0

16.0

22.0

15.0

Mean

401.0

486.0

270.0

271.0

226.0

276.0

363.0

244.0

189.0

223.0

Median

410.0

345.0

250.0

245.0

200.0

250.0

220.0

245.0

185.0

215.0

75th

470.0

660.0

300.0

297.5

215.0

307.5

302.5

295.0

207.5

277.5

Max

630.0

1070.0

520.0

420.0

610.0

480.0

1530.0

420.0

300.0

360.0

Mean

25.9

25.8*

21.2*

25.3

20.1*

27.9*

20.1*

28.5*

19.9*

23.8*

Median

12.0

17.5*

8.0*

13.5

4.5*

23.0*

3.0*

23.5*

3.5*

19.0*

75th

53.0

43.5*

36.0*

31.5

44.3*

38.0*

40.0*

47.8*

40.3*

39.3*

Max

63.0

63.0

66.0

72.0

56.0

73.0

64.0

70.0

56.0

69.0

(µg/L)

Nitrate
(µg/L)

15.0

14.5
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Nitrite

15.0

13.0

(µg/L)

Total
phosphorus

30

27

Mean

2.8*

3.6*

3.2*

4.8*

3.1*

5.7*

2.7*

6.0*

3.3*

5.7*

Median

<3*

<3*

<3*

<3*

<3*

2.5*

<3*

2.5*

1.5*

<3*

75th

4.0*

5.8*

5.5*

11.0*

4.8*

12.0*

3.8*

12.5*

4.8*

13.8*

Max

15.0

15.0

15.0

16.0

16.0

16.0

15.0

18.0

16.0

17.0

Mean

29.9

33.4

21.2

32.6

19.1

30.7

20.4

28.1

17.9

29.7

Median

27.0

36.0

18.0

29.0

19.0

26.0

20.0

22.0

16.0

31.0

75th

32.3

43.0

27.0

42.0

23.0

40.0

24.0

34.0

23.0

35.0

Max

52.0

51.0

29.0

50.0

27.0

45.0

34.0

50.0

28.0

40.0

Mean

2.7*

3.2*

3.2*

4.0*

1.8*

6.3*

3.0*

5.0*

4.3*

6.1*

Median

4.0*

1.5*

4.0*

3.0*

<3*

6.3*

2.0*

4.0*

4.0*

5.0*

75th

4.0*

4.5*

5.8*

4.0*

3.0*

10.3*

4.8*

7.0*

6.0*

8.8*

Max

5.0

14.0

7.0

13.0

9.0

16.0

10.0

17.0

12.0

18.0

Mean

1.09

1.11

1.24

1.12

1.02

1.19

1.12

1.31

1.21

1.24

Median

0.96

1.09

1.01

0.89

0.80

0.75

1.09

0.68

0.96

1.01

75th

1.38

1.63

1.99

1.67

1.48

1.85

1.75

1.54

1.54

1.84

Max

2.87

2.15

2.55

2.73

2.16

3.52

1.99

4.94

2.99

3.43

(µg/L)

Filterable
reactive
phosphorus
(FRP)

5

9

(µg/L)

Chlorophyll-a

4

1.8

(µg/L)

* - Values less than PQL used in calculation
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4.3.6.1

Ammonia

Mean ammonia concentrations ranged between 5.1 and 41.7 µg/L in surface waters and 1.7 and 107.2
µg/L in bottom waters (Table 4).
Ammonia concentrations were below the ANZECC WQT (910 µg/L) across all sites and sampling times
(Figure 20) but exceeded ANZECC recreational WQ targets at almost all sites and depths. The highest
spikes in ammonia concentration in surface waters, up to approximately 145 µg/L, occurred at CYG1 in
December 2019 and in bottom waters, up to 500 µg/L at CYG1 in June 2019.

Figure 20. Mean ammonia concentrations (µg/L) in surface and bottom waters at five sites in Port
Cygnet throughout monthly monitoring from April 2019 to January 2020.
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4.3.6.2

Total Nitrogen

Mean total nitrogen concentrations ranged between 189 and 401 µg/L in surface waters and 223 and
486 µg/L in bottom waters (Table 4).
Total nitrogen concentrations repeatedly reached or exceeded both the ANZECC WQT and EPA DGV
WQT in surface and bottom waters at a number of sites throughout the survey period (Figure 21). The
highest spikes in surface waters, up to approximately 1500 µg/L, occurred at CYG4 in June 2019 and in
bottom waters, up to approximately 1050 µg/L at CYG1 in October 2019.

Figure 21. Mean total nitrogen concentrations (µg/L) in surface and bottom waters at five sites in Port
Cygnet throughout monthly monitoring from April 2019 to January 2020. Red dotted lines denote the
ANZECC WQT and red dashed lines denote the EPA DGV WQT.
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4.3.6.3

Nitrate

Mean nitrate concentrations ranged between 19.9 and 25.9 µg/L in surface waters and 23.8 and 28.5
µg/L in bottom waters (Table 4).
Nitrate concentrations exceeded the ANZECC WQT in surface waters at all sites between June and
September 2019 (Figure 22). In bottom waters, nitrate concentrations exceeded the ANZECC WQT at all
sites from June to November 2019. The highest spikes in surface waters, up to approximately 65 µg/L,
occurred at CYG2 in September 2019 and in bottom waters, up to approximately 72 µg/L at CYG3 in
August 2019. Nitrate concentrations were well below ANZECC Recreational WQ guidelines at all sites.

Figure 22. Mean nitrate concentrations (µg/L) in surface and bottom waters at five sites in Port Cygnet
throughout monthly monitoring from April 2019 to January 2020. Red dashed lines denote the
ANZECC WQT.
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4.3.6.4

Nitrite

Mean nitrite concentrations ranged between 2.7 and 3.3 µg/L in surface waters and 3.6 and 6.0 µg/L in
bottom waters (Table 4).
Nitrite concentrations reached or exceeded both the ANZECC WQT and EPA DGV WQT in surface waters
at all sites in June 2019 (Figure 23). In bottom waters, nitrite concentrations reached or exceeded the
ANZECC WQT and EPA DGV WQT at most sites from April to June 2019. The highest spikes in surface
waters, up to approximately 16 µg/L, occurred at CYG5 in June 2019 and in bottom waters, up to
approximately 18 µg/L at CYG4 in May 2019. Nitrite concentrations were well below ANZECC
Recreational WQ guidelines at all sites.

Figure 23. Mean nitrite concentrations (µg/L) in surface and bottom waters at five sites in Port Cygnet
throughout monthly monitoring from April 2019 to January 2020. Red dotted lines denote the ANZECC
WQT and red dashed lines denote the EPA DGV WQT.
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4.3.6.5

Total Phosphorous

Mean total phosphorus concentrations ranged between 17.9 and 29.9 µg/L in surface waters and 28.1
and 33.4 µg/L in bottom waters (Table 4).
Total phosphorus concentrations repeatedly reached or exceeded both the ANZECC WQT and EPA DGV
WQT in surface and bottom waters at all sites throughout the survey period (Figure 24). The highest
spikes in surface waters, up to approximately 52 µg/L, occurred at CYG1 in October 2019 and in both
surface and bottom waters.

Figure 24. Mean total phosphorus concentrations (µg/L) in surface and bottom waters at five sites in
Port Cygnet throughout monthly monitoring from April 2019 to January 2020. Red dashed lines
denote the ANZECC WQT.
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4.3.6.6

Filtered Reactive Phosphate

Mean Filtered Reactive Phosphate (FRP) concentrations ranged between 1.8 and 4.3 µg/L in surface
waters and 3.2 and 6.3 µg/L in bottom waters (Table 4).
FRP concentrations repeatedly reached or exceeded both the ANZECC WQT (5 µg/L) and EPA DGV WQT
(9 µg/L) in surface and bottom waters at a number of sites throughout the survey period (Figure 25). The
highest spikes in surface and bottom waters, up to approximately 12 and 18 µg/L respectively, occurred
at CYG5 in May 2019.

Figure 25. Mean FRP concentrations (µg/L) in surface and bottom waters at five sites in Port Cygnet
throughout monthly monitoring from April 2019 to January 2020. Red dotted lines denote the ANZECC
WQT and the red dashed line denote the EPA DGV WQT.
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4.3.6.7

Chlorophyll-a

Mean chlorophyll-a concentrations ranged between 1.02 and 1.24 µg/L in surface waters and 1.11 and
1.31 µg/L in bottom waters (Table 4).
Chlorophyll-a concentrations repeatedly reached or exceeded both the ANZECC WQT (4 µg/L) and EPA
DGV WQT (1.8 µg/L) in surface and bottom waters at a number of sites throughout the survey period
(Figure 26). The highest spikes in surface waters, up to approximately 3 µg/L, occurred at CYG5 in May
2019 and in bottom waters up to approximately 5 µg/L, occurred at CYG4 in October 2019.

Figure 26. Mean Chlorophyll-a concentrations (µg/L) in surface and bottom waters at five sites in Port
Cygnet throughout monthly monitoring from April 2019 to January 2020. Red dotted lines denote the
ANZECC WQT and the red dashed line denote the EPA DGV WQT.
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4.3.7

Metals

The results of laboratory metal contaminant measures of samples taken at five sites across Port Cygnet,
between April 2019 and January 2020 are presented in Table 5 below. ANZECC or EPA DGV WQTs were
exceeded at some sites for zinc and all sites for copper.
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Table 5. Metals within surface (S) and bottom (B) waters compared to ANZECC water quality guidelines. Orange shading indicates
exceedances of ANZECC guidelines.
Parameter

Total copper

ANZECC
toxicant
95% species
protection
1.3

(µg/L)

Total zinc

15

(µg/L)

CYG1

CYG2

CYG3

CYG4

CYG5

S

B

S

B

S

B

S

B

S

B

Mean

3.7*

1.6*

1.1*

0.9*

1.3*

0.9*

0.9*

0.9*

0.9*

0.9*

Median

2.0*

0.5*

<0.1*

<0.1*

<0.1*

<0.1*

<0.1*

<0.1*

<0.1*

<0.1*

75th

2.2*

1.8*

0.9*

0.6*

1.6*

0.9*

<0.1*

0.8*

0.5*

0.8*

Max

17.0

8.0

7.0

8.0

8.0

7.0

8.0

7.0

8.0

7.0

Mean

20.4

23.6

6.4*

5.9*

5.2*

6.0*

4.7*

5.0*

5.3*

9.8*

Median

14.0

9.8

4.9*

5.9*

4.5*

5.7*

4.0*

4.6*

6.5*

5.8*

75th

21.0

29.3

8.8*

9.3*

8.8*

9.0*

7.0*

7.5*

7.8*

7.0*

Max

65.0

115.0

21.0

15.0

14.0

11.0

14.4

11.0

9.0

57.0

ID – Insufficient data to establish a reliable guideline
* - Values less than PQL used in calculation
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4.3.7.1

Copper

Mean copper concentrations ranged between 0.9 and 3.7 µg/L in surface waters and 0.9 and 1.6 µg/L in
bottom waters (Table 5).
Copper concentrations exceeded the ANZECC WQT of 1.3 µg/L in surface waters at all sites in August
2019 and at sites CYG1 and CYG3 in December 2019 (Figure 27). In bottom waters, copper
concentrations also exceeded the ANZECC WQT at all sites in August 2019 and at site CYG1 in January
2020. The highest spikes in surface waters, up to approximately 17 µg/L, occurred at CYG1 in December
2019 and in bottom waters, up to approximately 8 µg/L for both CYG1 and CYG2 in August 2019.

Figure 27. Mean copper concentrations (µg/L) in surface and bottom waters at five sites in Port Cygnet
throughout monthly monitoring from April 2019 to January 2020. Red dashed lines denote the
ANZECC WQ target.
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4.3.7.2

Zinc

Mean zinc concentrations ranged between 4.7 and 23.6 µg/L in surface waters and 5.0 and 23.6 µg/L in
bottom waters (Table 5).
Zinc concentrations exceeded the ANZECC WQT of 15 µg/L in surface waters at site CYG1 during May,
July and December 2019, January 2020 and at site CYG2 once in September 2019 (Figure 28). In bottom
waters, zinc concentrations exceeded the ANZECC WQT at site CYG1 in September 2019 and January
2020 and at site CYG5 in January 2020. The highest spikes in surface and bottom waters, up to
approximately 65 µg/L and 115 µg/L occurred at CYG1 in September and December 2019.

Figure 28. Mean zinc concentrations (µg/L) in surface and bottom waters at five sites in Port Cygnet
throughout monthly monitoring from April 2019 to January 2020. Red dashed lines denote the
ANZECC WQT.
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4.3.8
4.3.8.1

Microbial Organisms
Enterococci

Enterococci concentrations were equal to or below the PQL of 10 MPN/100mL at all sites and sampling
occasions between April 2019 and January 2020, except for a single sample taken at CYG5 in June 2019
of 15 MPN/100mL which was well below the ANZECC and NHMRC WQTs for recreational waters.
4.3.8.2

E. coli

E. coli concentrations were generally below the PQL of 10 MPN/100mL in surface and bottom waters at
all sites and sampling occasions between April 2019 and January 2020, except for at site CYG1, CYG2 and
CYG3 in April of 2019 (Figure 29). These three samples exceeded the ANZECC and NHMRC WQTs for
recreational water quality primary contact.

Figure 29. E. coli concentrations (MPN/100ml) bottom waters at five sites in Port Cygnet throughout
monthly monitoring from April 2019 to January 2020. Red dotted lines denote the ANZECC WQT and
red dashed line denotes the NHMRC WQT.
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5 CONCLUSIONS AND RECOMMENDATIONS
The hydrodynamics within the monitoring area were typical of a sheltered embayment with a relatively
small tidal range. The area experiences semi-diurnal tides of under 1 m in range, resulting in relatively
slow currents (generally below 0.2 m s-1) in a west-southwest direction and subsequently low flushing
rates.
Initial monthly effluent quality testing carried out between July 2016 and July 2018 identified poor
effluent compliance for biological oxygen demand (BOD) (58% EPA limit compliance) (GHD, 2019).
Further effluent quality testing in September 2017, October 2018 and February 2019, all identified
elevated levels of copper and zinc contamination exceeding WQTs stated in the ambient monitoring
plan (GHD, 2019). Therefore, these contaminants were specifically tested for in subsequent water
quality samples.
In-situ measurements of temperature, salinity, dissolved oxygen (DO) and turbidity were generally
within ANZECC and EPA WQTs. pH was elevated above EPA WQTs at all sites sampled but was generally
below the upper ANZECC WQT. Relatively high pH across the study area is likely to reflect the natural
background levels due to local hydrological and geological characteristics of the area rather than any
influence of the Cygnet STP.
Water quality monitoring across sites in Port Cygnet identified exceedances of WQTs for multiple labtested water quality parameters, posing potential threats to the PEVs outlined in the ambient
monitoring plan of the Port Cygnet area (GHD, 2019).
Mean and maximum nutrient concentrations exceeded ANZECC and EPA WQTs to some degree for total
nitrogen, nitrate, nitrite, total phosphorus, FRP and chlorophyll-a at multiple sites across Port Cygnet.
The largest exceedances recorded were for total nitrogen and nitrate which exceeded ANZECC WQTs by
up to five times across multiple sampling sites. The highest spikes in total nitrogen occurred in surface
waters at site CYG4 in June 2019 and in bottom waters at site CYG1 in October 2019. Nitrate
concentrations significantly exceeded ANZECC and EPA WQTs between June and September 2019 at all
sites sampled across Port Cygnet. Concentrations of nitrite, total phosphorus, FRP, and chlorophyll-a
variously exceeded both ANZECC and EPA WQTs in surface and bottom waters at multiple sites across
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Port Cygnet. Except for periodical high spikes in total nitrogen (in bottom waters) and total phosphorus
(in surface waters) at the closest site to the Cygnet STP outfall (site CYG1), no clear relationship between
nutrient concentrations and distance from the outfall was evident. While nutrient concentrations in the
surface and bottom waters of Port Cygnet will be influenced by outputs from the Cygnet STP, periodic
spikes observed in the data are likely largely due to variability in local rainfall and runoff input from
various sources into the bay.
Mean and maximum metal concentrations exceeded ANZECC WQTs for copper and zinc at multiple sites
across Port Cygnet. Zinc concentrations in surface and bottom waters exceeded ANZECC WQTs up to
nearly eight-fold at site CYG1 in September and December 2019. Copper concentrations in surface
waters exceeded ANZECC WQTs over thirteen-fold at site CYG1 in December 2019 and over six-fold in
surface and bottom waters at multiple sites in August 2019. These periodic spikes in metal
concentrations at the closest site to the Cygnet STP outfall (site CYG1) suggest there may be an elevated
input of metal contaminants to the receiving waters from the Cygnet STP and possible associated
threats to PEVs in the local area.
The concentration of microbial organisms, including Enterococci and E. coli were largely below PQLs and
ANZECC and NHMRC recreational waters WQTs for both surface and bottom waters. Concentrations of
E. coli did exceed ANZECC and NHMRC recreational waters WQTs on the first sampling occasion in April
2019 at sites CYG1, CYG2 and CYG3 by up to three-fold. It is difficult to ascertain whether this one off
spike in E.coli was due to inputs into Port Cygnet from the Cygnet STP or other sources into the bay.
In conclusion, various water quality indicators tested suggest periodic poor water quality across Port
Cygnet, however, no correlation of water quality parameters with increasing distance from the outfall
was evident. The Cygnet STP is likely to significantly influence water quality in the Port Cygnet receiving
waters but the relative impact of these against other existing sources into the bay and their associated
risks to PEVs is unknown.
Given the sheltered nature of Port Cygnet and the probable low flushing rates the dilution and transport
of STP outputs are likely to be relatively low. This, in combination with the position of the existing
Cygnet STP outfall at the head of the bay and the shallow nature of the direct receiving waters from the
outfall, suggest a very significant risk to various PEVs in the Port Cygnet area.
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Based on the findings of this report we would recommend the positioning of any new outfall be placed
as close to the mouth of the Port Cygnet bay and as deep as possible to maximise flushing and transport
out of the bay and minimise damage to existing PEVs in the area. The two proposed new discharge
locations are relatively similar in position and depth, and we believe either option will deliver improved
outcomes.
We would also recommend further water quality, sediment and biological monitoring be considered
following the outcome of completed mixing zone assessments in the vicinity of the proposed new
discharge locations in order to ensure an adequate baseline dataset from which to evaluate future
monitoring. Based on the results of baseline monitoring and the completed mixing zone assessment, the
requirements for further monitoring prior to and following the installation of the new outfall can be
determined.
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7 APPENDICES
Appendix 1. GPS coordinates of sampling sites
Name
ADCP location
CYG1
CYG2
CYG3
CYG4
CYG5

Chart
Zone
55G
55G
55G
55G
55G
55G

Easting

Northing

507135
506753
506863
507138
506803
507753

5219190
5220066
5219718
5219190
5218671
5218676
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Appendix 2. Operational Summary
Date

Personnel*

Time
(start)

Time
(end)

7/04/2019

S. Ibbott
I. Declerck

1100

1500

Air
temp
(°C)
18

Cloud
(/8)

Rain

4

0

SW 15
kts

Calm

Calm

Mid, falling
1005 - 1.05m
1509 - 0.79m

7/05/2019

S. Ibbott
I. Declerck

1000

1300

12

5

0

S
5 – 7 kts

Wind
chop

Calm

Rising
0435 - 0.46m
1120 - 1.08m
1448 - 0.98m
Mid, rising
0503 - 0.31m
1204 - 1.16m
Low
0730 - 1.04 m
1106 - 0.91 m
1820 - 1.56 m
High, falling
0900 - 1.09 m
1233 - 0.94 m
High
0439 – 0.43 m
1100 – 1.27 m
1705 – 0.66 m
2303 – 1.33 m
High, falling
0404 - 0.62 m
1012 - 1.35 m
1701 - 0.44 m

6/06/2019

D. Watson
I. Declerck

1015

1140

15

5

0

NW, < 5
kts

Calm

Calm

01/07/2019

D. Watson
C. Butler

1100

1230

15

5

0

NW, 20 –
30 kts

Wind
chop
0-1 m

Calm

01/08/2019

D. Watson
T. Alexander

1000

1130

11

2

0

NW, 5
kts

Calm

Calm

02/09/2019

S. Ibbott
A. Reid
S. Birbeck

1000

1200

15

3

0

<5 kts
variable

Calm

Calm

01/10/2019

D. Watson
E. Thomas

1100

1300

17

3

0

<5 kts

Calm

Calm

Cygnet STP Ambient Monitoring Report

Wind

Swell

Current

Tide**

Works
conducted

Notes/
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ADCP
deployment
Water quality
sampling
MONTH 1
ADCP retrieval
Water quality
sampling
MONTH 2
Water quality
sampling
MONTH 3
Water quality
sampling
MONTH 4

Discrepancy in AMP WQ site 3
(CYG3)

Water quality
sampling
MONTH 5
Water quality
sampling
MONTH 6

Water quality
sampling
MONTH 7
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Date

01/11/2019

D. Watson
E. Johnson

1000

1130

Air
temp
(°C)
30

3/12/2019

D. Watson
M. Cameron

1030

1200

10

7/01/2020

Personnel*

S. Ibbott
E. Thomas

Time
(start)

Time
(end)

0900

1015

17

Cloud
(/8)

Rain

1

0

NW, 5 –
10 kts

Calm

Calm

8

light

SW, 15 –
20 kts

0–1
m

8

0

Wind

Calm

Swell

Calm

Current

Tide**

Works
conducted

Notes/
Observations

Water quality
sampling
MONTH 8

EXO multiparameter sonde
faulty, did not record field data
at site 1.

Calm

Mid, rising
0629 - 0.96 m
1205 - 1.42 m
1940 - 0.26 m
Incoming

Calm

0347 - 1.15 m
0839 - 0.99 m
1334 - 1.20 m
Outgoing
0542 - 1.36 m
1318 - 0.53 m
1925 - 0.92 m

*
**

Water quality
sampling
MONTH 9

Water quality
sampling
MONTH 10

Personnel are from Marine Solutions unless otherwise indicated.
Tide chart information is from the Bureau of Meteorology’s Hobart predictions. Descriptions are as per on-site observations.
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Appendix 3. ADCP results
See attachment: TasWater_Cygnet_ADCP_current_analysis_May19.html
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1.

Introduction
1.1

Background

TasWater are proposing to relocate the Cygnet Sewage Treatment Plant (STP) discharge
location within Port Cygnet. The current location is an intertidal area, a short distance from the
STP via an open-ended pipeline. This site has been identified as having a high environmental
risk due to poor mixing. To achieve better environmental outcomes, TasWater is exploring two
new outfall locations. To assist in informing the proposed pipeline route, a botanical survey and
fauna habitat assessment has been undertaken.

1.2

Study Area

The study area is located in Cygnet, within the municipality of Huon Valley Council, in southern
Tasmania.
The study area comprises a proposed 2.2 km pipeline route from the Cygnet STP to two
proposed outfall locations into Port Cygnet. The majority of this route follows the existing road
network with the remaining on private land. As no definitive route has been detailed yet, this
survey included both sides of the road for approximately 1 to 5 metres on either side, depending
on neighbouring property boundaries. Only publically accessible land was assessed as part of
the field survey. The STP site, and crown lease area at the proposed outfall site 2 at Gardners
Bay, were not assessable at the time of the survey.
The potential new outfall sites are shown in Figure 1. The first site is directly to the south of
Crooked Tree Point, which would achieve a depth of approximately eight metres, with the outfall
pipe extending approximately 400 m into the bay. The second potential outfall site is
approximately 380 m further to the south in Gardeners Bay, which would also achieve a depth
of approximately eight metres, with the outfall pipe extending 400 m from the coast. The first
potential outfall location is on the southern boundary of the Port Cygnet Marine Conservation
Area. Both sites are downstream of the boat anchorage area and upstream of aquaculture
leases.

1.3

Purpose of this report

The purpose of this assessment was to:


Describe the terrestrial vegetation, flora and fauna of the study area;



Identify listed terrestrial ecological values of the study area;



Identify any key threatening processes within the study area;



Outline potential impacts of the proposed pipeline on ecological values;



Provide recommendations to minimise impacts of the proposed pipeline route on ecological
values.

1.4

Scope and Limitations

This report has been prepared by GHD Pty Ltd (GHD) for TasWater and may only be used and
relied on by TasWater for the purpose agreed between GHD and TasWater as set out in
Section 1.3 of this report.
GHD otherwise disclaims responsibility to any person other than TasWater arising in connection
with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
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The services undertaken by GHD in connection with preparing this report:


were limited to those specifically detailed in the report and are subject to the scope
limitations set out in the report;



were limited to an ecological assessment of vascular plant species (ferns, conifers and
flowering plants), terrestrial and migratory vertebrate fauna;



did not include non-vascular flora (e.g. mosses, liverworts, lichens, and fungi), marine
fauna habitat and invertebrate habitat, which were not formally surveyed as part of this
assessment;



included a field survey during early Summer, which is considered a suitable time of year
to survey for most herbaceous annuals and grass species. Therefore, it is considered
unlikely] that threatened plant species were overlooked during the survey;



did not include a detailed fauna field survey (i.e. trapping) at the study area. The fauna
investigation instead focussed on fauna habitat, and evidence of animals (e.g. scats,
tracks, feathers) ; and



did not include an aquatic assessment, with aquatic environment(s) not formally surveyed
as part of this assessment.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered, observations made and information reviewed at the date of preparation of the
report. Due to the fact that GHD was only present at specific points within the relevant site(s) on
specific dates and certain time periods, this report is only indicative (and not definitive) of flora
and fauna present on the site(s). Flora and fauna (whether in type or quantity) can also change
and fluctuate at different times throughout the year (due to factors including seasonal changes,
external events or third party intervention), where it is not possible to observe such changes or
fluctuations where only discrete site(s) visits have taken place. GHD has no responsibility or
obligation to update this report to account for events or changes occurring subsequent to the
date that the report was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report (refer Section 1.5 of this report). GHD disclaims liability
arising from any of the assumptions being incorrect.

1.5

Assumptions

GHD has prepared this report on the basis of information provided by TasWater and others who
provided information to GHD (including Government authorities), which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept
liability in connection with such unverified information, including errors and omissions in the
report which were caused by errors or omissions in that information.

2.

Methodology
2.1

Overview

A desktop and field assessment was undertaken along the proposed pipeline route to gain an
understanding of the ecological values of the study area.

2.2

Desktop Background Research

The primary data sources accessed during the background research included:
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The NVA database (BCB:2018) – which provides an NVA Report identifying threatened
fauna and flora records within 500 m and 5000 m from the edge of the study area;



The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
Protected Matters Search Tool (PMST) (Australian Government: 2018– which provides a
PMST Report that identifies any matters listed under the EPBC Act within a 5000 m buffer
around the study area; and



The Land Information System Tasmania (LIST) database (Service Tasmania 2018) –
which provides information on the location of vegetation communities according to the
TASVEG 2005 and NRM Coastal Values Project 2006 mapping data, including the
location of threatened vegetation.

2.3

Field Survey

An initial field survey was undertaken in March 2019 and a subsequent targeted survey in
September 2019, summarised as follows.
GHD Ecologist, Dr Lisa Cawthen, conducted a field survey on 11 December 2018.The study
area was surveyed by car and on foot. All flora and fauna species observed (and/or heard) were
recorded, along with fauna habitat values, native vegetation communities and weed infestations.
GHD Botanist, James Hill, and Ecologist, Lisa Cawthen, conducted a follow-up targeted survey
to identify the presence and extent of the newly listed EPBC ecological community ‘Tasmanian
forests and woodland dominated by black gum or Brookers gum (Eucalyptus ovata / E.
brookeriana)’ with the potential to be impacted by the project on 11th September 2019
Patches of E. ovata, that had the potential to be impacted by the proposed pipeline, and which
met the patch thresholds for this EPBC listed community (Department of the Environment and
Energy, 2019), were identified by desktop assessment using the List. Identified patches that had
the potential to be part of the community were then surveyed. Within each patch, floristic plots
(10 m x 10 m) were undertaken (Error! Reference source not found.) to assess the floristic c
omposition and therefore condition of the patch as per the EPBC guidelines for this community
(Department of the Environment and Energy, 2019. The floristic composition of each plot is
detailed in Appendix A.

2.4

Nomenclature and Assessment of Significance

All plants were identified in accordance with A Census of the Vascular Plants of Tasmania,
including Macquarie Island (de Salas and Baker 2018). Flora and fauna conservation
significance was determined in accordance with the Tasmanian Threatened Species Protection
Act 1995 (TSP Act) and the Commonwealth EPBC Act.
Conservation significance of vegetation communities was assessed in accordance with the
TASVEG 2013 and Regional Forestry Agreement (RFA) classification and associated criteria
(DPIPWE 2014). Conservation significance of other ecological communities was determined in
accordance with the Commonwealth EPBC Act.
Significance of impacts on Matters of National Environmental Significance (MNES) were
assessed in accordance with the Australian Government’s Significant Impact Guidelines (DOTE
2013).
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3.

Ecological Values
3.1

Vegetation Communities

Three vegetation communities were recorded within the study area, including one threatened
vegetation community listed under Schedule 3A of the Tasmanian Nature Conservation Act
2002.
Eucalyptus ovata forest and woodland (DOV) - threatened
Typically dominated by Eucalyptus ovata (black gum), this community is associated with
drainage flats and moderate to poorly drained fertile soils. E. viminalis subsp. viminalis (white
gum) can be subdominant at many sites, and E. amygdalina (black peppermint), E. pulchella
(white peppermint), E. rodwayi (swamp peppermint), Melaleuca ericifolia (coast paperbark) and
Acacia melanoxylon (blackwood) are sometimes present. The understorey may be grassy,
sedgy, scrubby, shrubby or even mesophytic (moderately moist) beneath E. ovata; however,
where E. viminalis subsp. viminalis is the single dominant, the vegetation fits within this mapping
unit if the understorey is relative sedgy or scrubby and it does not fit within the Eucalyptus
viminalis grassy forest and woodland (DVG) or Eucalyptus viminalis wet forest (WVI)
communities. Old growth stands are extremely rare. This community is listed as endangered
under Tasmania’s Nature Conservation Act 2002.
Within the study area this vegetation community occurs along the edge of the Channel highway
verge both inland (Plate 1), along the coast (Plate 2), as well as adjacent Henleys Road (Plate
3). This community is dominated by E. ovata. These patches likely represent remnant forest,
and in general are heavily infested with weeds including Rubus fruticosus aggregate
(blackberry) and Rosa rubiginosa (sweet briar) that were infiltrating from the weed infested
roadside verges.
Surrounding the study area, a patch of this community was identified as meeting the criteria of
the EPBC listed ecological community ‘ Tasmanian forests and woodlands dominated by black
gum or brookers gum. ‘ The condition and size of this patch is outlined in Error! Reference s
ource not found. (Department of Environment and Energy 2019). Though this patch contained
weeds, particularly adjacent the road and its most narrow sections surrounding the STP, overall,
it consisted of good quality vegetation with numerous native understory species. This patch is
mapped in Error! Reference source not found..
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Table 1 Condition threshold assessment of E.ovata forest and woodland patches for the EPBC listed ecological community
‘Black gum – Brookers gum forest/woodland ‘
Patch ID &
Location
Description

Patch 1 –
Cygnet STP
and along
Channel
Highway

E.ovata
canopy
cover
(%)

60

E.ovata
DBH
Range
(cm)

E.ovata
height
(m)

Native
perennial
vegetation
cover in
the
understory
(%)

Patch
size
threshold
(ha)

No. native
understory
species

10-40

6-7

50

0.5

11

Condition threshold as per EPBC conservation
advice

Good Quality
B2. A larger isolated patch with mostly native
understorey remaining

GHD | Report for TasWater – Cygnet STP Environmental Approval, 3219063| 8

Plate 1 Eucalyptus ovata forest and woodland on the Channel Highway
(Inland)

Plate 2 Eucalyptus ovata forest and woodland on the Channel Highway
(Coastal)
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Plate 3 Eucalyptus ovata forest and woodland on Henleys Road
Weed infestation (FWU)
Dense occurrences of weeds are mapped as this vegetation community, and include large
infestations of Ulex europaeus (gorse), introduced Rubus species (blackberry), Lycium
ferocissimum (African boxthorn), Salix fragilis (crack willow), Cirsium vulgare (spear thistle) and
significant plantings or escapees of other exotic species.
Within the study area this vegetation community is widespread along the Channel Highway
verge (Plate 4) and the unnamed road into the STP (Plate 5). It is dominated by Rubus
fruticosus aggregate (blackberry), and a mix of Ulex europaeus (gorse), Erica lusitanica
(Spanish heath) and Rosa rubiginosa (sweet briar) with isolated occurrences of Salix spp.
(willow), exotic grasses and herbaceous weeds.
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Plate 4 Weed infestation adjacent the Channel Highway

Plate 5 Weed infestation on the roadside entry to the Cygnet Sewage
Treatment Plant
Urban areas (FUR)
This community generally contains introduced vegetation associated with human habitation and
related gardens, and is largely devoid of native plant species.
Within the study area this vegetation community occurs in small areas outside houses in the
verge of the Channel Highway (Plate 6) and adjacent Henleys Road (Plate 7). It is dominated by
introduced grasses and herbaceous annuals, with a scattering of native plants, especially
adjacent the Eucalyptus ovata forest and woodland.
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Plate 6 Urban areas on the Channel Highway

Plate 7 Urban areas on Henleys Road
Threatened Ecological Communities
One threatened terrestrial ecological community listed under the EPBC Act has the potential to
occur within the study area. This is the Vulnerable subtropical and Temperate Coastal
Saltmarsh. This community was not identified during the field survey as present within or directly
adjacent the study area. The coastal proportion of the study area a rocky beach with the
occasional saltmarsh species (Plate 8).
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Plate 8 Extent of coastal habitat of study area

3.2

Flora Species

There were 44 flora species recorded during the field survey. A full list of these species are
detailed in Appendix A.
3.2.1

Threatened Flora

No threatened flora species have been recorded within 500 m of the study area.
There were 11 threatened flora species that have been recorded or have the potential to occur
within 5000 m of the study area, however, only one was considered likely to occur within the
proposed pipeline alignment based on the potential habitat available (NVA 2018, PMST 2018).
This is Lepidium hyssopifolium. A search of the proposed alignment, particularly in areas of
potential habitat (i.e. under trees) was undertaken, but no plants of this species were located.
Table 3-2 Threatened flora species that occur or have the potential to

occur within 5000 m of the study area
Name

Caladenia
caudata

Conservation Status
TSPCA

EPBC Act

Vulnerable

Vulnerable

Occurs in heathy and grassy open
eucalypt forest and woodland, often with
she-oaks on sunny north facing slopes.
Unlikely – no suitable habitat.

Rare

Vulnerable

Occurs in grasslands and grassy
woodlands. Known to persist in remnant
grasslands, however its range is
extremely restricted .Highly unlikely – no
suitable habitat.

Rare

Endangered

Inhabits native grasslands and grassy
woodlands, mainly within the Midlands.
Highly unlikely – no suitable habitat.

(tailed spiderorchid)
Colobanthus
curtisiae
(grassland
cupflower)

Dianella amoena
(grassland
flaxlily)

Habitat Description and Likelihood of
Occurrence
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Epacris exserta

Endangered

Endangered

Occurs within riparian scrub amongst
dolerite boulders. Highly unlikely – no
suitable habitat.

Vulnerable

Endangered

This example of the geographically
disjunct taxa is restricted to the State’s
southeast, occurring among foothills
around the D’Entrecasteaux Channel and
Tasman Peninsula in dry sclerophyll
forest on hilly terrain. Unlikely – no
suitable habitat

Endangered

Endangered

Found in coastal heathland or grassy and
scrubby open eucalypt forest on sandy
and clay loams, often among rocks.
Known from four disjunct locations:
Murdunna; Taranna; Hobart; and Bridport.
Highly unlikely – no suitable habitat.

Endangered

Endangered

Recorded growing in moist coastal heath
on sandy to peaty soils and in Eucalyptus
obliqua forest in deep loam soil over
dolerite, from four widely distributed
coastal localities: Rocky Cape, Cape
Barren Island, Southport Bluff and the
Tasman Peninsula. Highly unlikely – no
suitable habitat.

not listed

Vulnerable

Found in swamps or winter-wet
grasslands and swampy riparian
vegetation. Highly unlikely – no suitable
habitat.

Juncus
prismatocarpus
(branching rush)

Rare

-

Occasionally found in swampy places
across Tasmania, including Maria Island.
Unlikely – No suitable habitat

Lepidium
hyssopifolium
(soft
peppercress)

Endangered

Endangered

Occurs in the growth suppression zone
under large trees in grassy woodlands
and grasslands, including beneath exotic
trees along roadsides and in home yards.
Possible, not recorded during either
site visit

Westringia
angustifolia
(narrowleaf
westringia)

Rare

-

Found predominantly in dry shrubby
understorey, often on dolerite, and is
often associated with riverbanks. Unlikely
– No suitable habitat

(south esk heath)
Epacris virgata
(Kettering)
(pretty heath)

Prasophyllum
apoxychilum
(tapered leekorchid)

Thelymitra jonesii
(sky-blue sunorchid)

Xerochrysum
palustre
(swamp
everlasting)

Note: Likelihood of occurrence of threatened flora is assessed on a 4-tier scale:
• Present - individuals recorded within the study area during the field assessment or any previous assessment
within
the boundaries of study area;
• Possible - suitable habitat occurs within the study area;
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• Unlikely - suitable habitat unlikely to occur within the study area, or suitable habitat substantially modified, or
suitable habitat present but species not recorded for over 50 years within 5 km of the site;
• Highly unlikely - no suitable habitat present within the study area, and individuals not recorded within the study
area during current or any previous assessment.

3.3

Fauna Observations and Fauna Habitat Values

Three fauna species were identified in the study area during the field survey. These were:


Meadow argus butterfly (Junonia villida)



Pied oystercatcher (Haematopus longirostris) (Plate 9)



Dog (Canis lupus) (Scat only)

Plate 9 A black faced oystercatcher on the foreshore of Crooked Tree Point
3.3.1

Threatened Fauna

No threatened fauna were recorded during the field survey. One species has however been
previously recorded within 500 m of the study area, Perameles gunni (eastern barred
bandicoot). A range of other threatened species have the potential to occur within 500 m to
5000 m of the study area and all of these (except migratory birds) are detailed below in Table
3-3. A range of threatened migratory birds have the potential to occur within the vicinity of the
study area that are known to utilise the wetlands within the Port Cygnet Marine Conservation
Area. These areas are not within the pipeline route so it is considered unlikely that these
species will be impacted by the project. A complete list of these species is available in Appendix
C.
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Table 3-3 Threatened fauna (except migratory shorebirds) that occur or

have the potential to occur within 500 and 5000 m of the
study area
Name

Conservation Status
TSPCA

Habitat Description and Likelihood
of Occurrence

EPBC Act

Accipiter
novaehollandiae
(grey goshawk)

Endangered

-

Occurs in closed forests, with high
priority nesting habitat along
watercourses with blackwoods.
May otherwise nest in melaleuca,
myrtle, tea tree and eucalypt
species, occasionally up to 100
metres from a watercourse.
Possible – no suitable nesting
habitat, potential foraging and
commuting habitat present.

Antipodia chaostola
(chaostola skipper)

Endangered

Endangered

Occurs in dry sclerophyll forest at
low altitudes in eastern Tasmania.
The flight season is October and
November, and larvae live and feed
in looped leaves of the sedge
Gahnia radula. Highly unlikely –
no suitable habitat.

Aquila audax subsp.
fleayi (Tasmanian
wedge-tailed eagle)

Endangered

Endangered

Nest in old growth trees, and
common in areas with a mosaic of
forest, farmland and waterways.
Possible – no suitable nesting
habitat, potential foraging and
commuting habitat present.

Dasyurus maculatus
(spotted-tail quoll)

Rare

Vulnerable

Most commonly inhabit cool
temperate rainforest, wet
sclerophyll forest, and coastal
scrub. Possible – no suitable
denning habitat, potential
foraging and commuting habitat
present.

Dasyurus viverrinus
(eastern quoll)

-

Endangered

It is found in a variety of habitats
including rainforest, heathland,
alpine areas and scrub, preferring
dry grassland and forest mosaics
which are bounded by agricultural
land, particularly where pasture
grubs are common. Possible – no
suitable denning habitat,
potential foraging and
commuting habitat present.
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Haliaeetus
leucogaster (whitebellied sea-eagle)

Vulnerable

-

Generally nest and forage near the
coast; however, also occur near
large rivers and inland lakes.
Require old growth trees for
nesting. Possible – no suitable
nesting habitat, potential
foraging and commuting habitat
present.

Lathamus discolor
(swift parrot)

Endangered

Critically
endangered

Feed on the nectar of Eucalyptus
globulus and E. ovata. Nest in tree
hollows in eastern Tasmania,
usually near the coast in dry
forests. Possible – no suitable
nesting habitat, potential
foraging and commuting habitat
present.

Lissotes menalcas
(mount mangana
stag beetle)

Vulnerable

-

Occurs within rotting logs of an
intermediate decay stage, under
vegetation cover of mature,
regrowth and regenerating wet
forests below 650 metres elevation.
The species has an apparent
preference for eucalypt logs, but
may be found in other species,
included acacias. Lower densities
may also be supported in
rainforest. Highly unlikely – no
suitable habitat.

Litoria raniformis
(green and gold frog)

Vulnerable

Vulnerable

Occurs in permanent or temporary
water bodies, generally dominated
by Triglochin or a species of
Juncus or sedge. Highly unlikely –
no suitable habitat.

Pardalotus
quadragintus (fortyspotted pardalote)

Endangered

Endangered

Occurs in dry eucalypt forests and
woodlands, only where Eucalyptus
viminalis occurs. Unlikely –
suitable habitat nearby but no
colonies present.

Perameles gunnii
(eastern barred
bandicoot)

-

Vulnerable

Usually occurs in open habitats,
including woodlands, open forests
with a grassy understorey, and
native and exotic grasslands, with
some form of thick ground
cover/understorey for shelter and
nesting. Possible – suitable
foraging and refuge habitat
available.
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Prototroctes
maraena (Australian
grayling)

Vulnerable

Vulnerable

Inhabits and breeds in rivers and
streams, usually in cool waters.
Larvae and juveniles in habitat
estuaries and coastal areas.
Possible –No habitat for adults
but possible habitat in coastal
area for juveniles.

Pseudemoia
pagenstecheri
(tussock skink)

Vulnerable

-

Restricted to lowland tussock
grassland and woodland, with a
good cover of medium to tall
tussocks. Highly unlikely – not
within the known range of this
species.

Sarcophilus harrisii
(Tasmanian devil)

Endangered

Endangered

May occur in a variety of forest
types including coastal heath, open
dry sclerophyll forest, and mixed
sclerophyll rainforest. Possible –
no suitable denning habitat,
potential foraging and
commuting habitat present.

Tyto novaehollandiae
(masked owl)

Endangered

Vulnerable

Usually found in lowland dry
sclerophyll forest; however, can
occur in wet sclerophyll forest, noneucalypt dominated forest, scrub
and urban environments. .
Possible – no suitable nesting
habitat, potential foraging and
commuting habitat present.

Note: Likelihood of occurrence of threatened fauna is assessed on a 4-tier scale:
• Present - individuals recorded within the study area during the field assessment or any previous assessment
within the boundaries of study area;
• Possible - suitable habitat occurs within the study area;
• Unlikely - suitable habitat unlikely to occur within the study area, or suitable habitat substantially modified, or
suitable habitat present but species not recorded for over 50 years within 5 km of the site;
• Highly unlikely - no suitable habitat present within the study area, and individuals not recorded within the study
area during current or any previous assessment.

3.3.2

Fauna Habitat Values

The study area provides potential foraging, shelter and commuting habitat for a range of fauna
and forms part of a much larger area of remnant Eucalyptus ovata forest and woodland. This
area as a whole has the potential to provide habitat for a range of fauna, notably foraging
habitat for Lathamus discolor (swift parrots) which feeds on E. ovata blossom.
Within this area, the road has the potential to attract a range of threatened fauna (i.e. eagles,
quolls, devils and owls) which are likely to forage on roadkill or fauna grazing on the roadside
verge on occasion. Such species include Perameles gunnii (eastern barred bandicoots),
Thylogale billardierii (pademelons) and Macropus rufogriseus (bennetts wallabies) which are all
likely to forage in the roadside verge. In addition, weed infestations in and adjacent the roadside
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verge, particularly those of gorse and blackberry, have the potential to provide a degree of
shelter habitat for fauna.
There are no freshwater bodies located within the study area.
No burrows, nests or dens were located during the field survey.
No raptor nests occur within the study area or surrounding 1 km area.
Of note is the adjacent estuarine habitat within Port Cygnet, part of which forms the Port Cygnet
Marine Conservation Area that provides potential habitat for a range of resident and migratory
shorebirds including Gallinago hardwickii (latham’s snipe) and Haematopus longirostris (pied
oystercatcher).

3.4

Introduced Plants, Pests and Pathogens

3.4.1

Introduced Plants

It was found that 80% of the flora species recorded during the field survey was comprised of
introduced plants. These plants dominated the flora recorded within the study area. A full list of
these species is detailed in Appendix A. Of these species, five are declared under the
Tasmanian Weed Management Act 1999. These are:


Erica lusitanica (Spanish Heath)



Salix spp. (Willow)



Ulex europaeus (Gorse)



Chrysanthemoides monilifera (Boneseed)



Rubus fruticosus aggregate (Blackberry)

A range of other declared weeds occur or have the potential occur within 500 metres of the
study area, including the highly invasive Cortaderia spp. (Pampas grass).
3.4.2

Introduced Pests

No introduced pests were recorded during the field survey.
3.4.3

Introduced Pathogens

No evidence of introduced pathogens were recorded during the field survey.
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4.

Conclusions and Recommendations
4.1

Vegetation Communities

One threatened vegetation community, Eucalyptus ovata forest and woodland, listed as
Endangered under the Tasmanian Nature Conservation Act 2002 was recorded within and
adjacent the study area. One patch of this community was also identified as the threatened
ecological community, Tasmanian forests and woodlands dominated by black gum or brookers
gum, listed as Critically Endangered under the EPBCA.
To avoid potentially disturbing this vegetation community it is recommended that the proposed
pipeline route, where possible:


Keep to existing disturbed areas within the roadside verge that are cleared;
o

4.2

On the access road to the STP consider installing the pipeline within the
centreline of the road to avoid disturbing juvenile E. ovata on the road edge
and potential impacts to the root zone of mature trees on the coastal side of
the access road



Avoid the removal of native vegetation within the Eucalyptus ovata forest and woodland
vegetation community; and



Avoids soil disturbance (which can damage tree roots) where it has the potential to
impact Eucalyptus ovata forest and woodland vegetation community by damaging roots
of Eucalyptus ovata.



Avoid construction methodologies that will result in changes to hydrology that have the
potential to impact Eucalyptus ovata forest and woodland

Threatened Flora

No threatened flora species were recorded within the study area. No further recommendations
required.

4.3

Threatened Fauna

Threatened fauna such as the Tasmanian devil, eastern quoll, spotted-tail quoll, eastern barred
bandicoot, masked owl, grey goshawk, white bellied sea eagle and wedge tailed eagle are likely
to utilise the study area on occasion as part of their broader home ranges. No evidence of
routine use (i.e. scats, regurgitated pellets or scratching) was however observed during the field
survey to indicate the presence of critical habitat (i.e. dens, nests or roosts). As the study area
does not provide any critical habitat for these species, it is considered unlikely that the proposed
pipeline works would have a significant impact on such species.
The swift parrot, which relies on Eucalyptus ovata and Eucalyptus globulus for foraging habitat
between late winter and summer, has the potential to utilise the study area. If impacts to these
tree species are avoided, it is unlikely that the proposal will have a significant impact on this
species habitat.
Migratory birds which have the potential to utilise the Port Cygnet Marine Conservation Area are
likely to occur within the vicinity of the study area but are unlikely to be impacted by this
proposal, as the proposed pipeline route does not impact any potentially important habitat for
these species.
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4.4

Fauna Habitat Values

The study area and surrounds supports habitat for a range of fauna species, including
threatened species as detailed above. No critical habitat (i.e. dens, nests or hollows) however
was identified in the study area. Due to the quality of the habitat (i.e. highly degraded and weed
infested) combined with the relatively small impact of the proposed project on the broader
landscape (i.e. occurring in existing disturbed areas), it is not considered likely that any
significant impacts to fauna habitat values will occur.

4.5

Introduced Plants, Pests and Pathogens

A range of environmental weeds including those that are declared and listed as a weeds of
national significance (WONS) were recorded within the study area.
It is recommended that weed control be considered in the detailed project planning either
through incorporation of control measures in a site specific Construction Environmental
Management Plan (CEMP) or preparation of a Weed Management/Hygiene Plan. In particular,
practices should be deployed that will reduce the spread of weeds from existing weed
infestations into other areas, particularly in to the threatened Eucalyptus ovata forest and
woodland vegetation community. Practices may include:


Control of weeds prior to construction where appropriate;



Washdown and inspection of vehicles, machinery and boots before leaving/entering the
site to avoid transporting viable plant materials or large clods of soil;
– Washdown to be conducted in accordance with the Weed and Disease Planning and
Hygiene Guidelines (DPIPWE 2015), and



4.6

Control of material brought onto the site, to ensure it is free from weed seeds or diseases

Conclusions

With the above recommendations implemented, permits, approvals and or/referrals under the
Tasmanian TSP Act and the Commonwealth EPBC Act are unlikely to be required.
If the current pipeline alignment changes, and native vegetation clearance or disturbance
cannot be avoided, planning approvals may be required. The approval process may vary
depending on the quantity, location and vegetation community considered for clearance, and
may include an EPBCA referral. .
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Appendices

Appendix A - Flora List
Species

Common Name

Status

EPBC Patch
Assessment

Acacia dealbata

Silver wattle

Acacia sophorae

Coastal wattle

Acacia verticillata subsp.
verticillata

Prickly moses

Achillea millefolium

Yarrow

Introduced

Agapanthus praecox

Agapanthus

Introduced

Briza minor

Lesser quaking grass

Introduced

Bromus catharticus

Prairie grass

Introduced

Bursaria spinosa subsp.
spinosa

Prickly box

Cenchrus clandestinus

Kikuyu

Introduced

Centranthus ruber

Red valerian

Introduced

Cerastium glomeratum

Sticky mouse-ear
chickweed

Introduced

Chenopodium album

Fat hen

Introduced

Chrysanthemoides monilifera

Boneseed

Introduced, Declared,
WONS

Cirsium vulgare

Spear thistle

Introduced

Coprosma quadrifida

Prickly current bush

Cotoneaster sp.

Cotoneaster

Introduced

Crataegus monogyna

Hawthorn

Introduced

Cytisus proliferus

Tagataste / Tree
lucerne

Introduced

Dimorphotheca aurantiaca

African daisy

Introduced

Erica lusitanica

Spanish heath

Introduced, Declared

Eucalyptus ovata

Swamp gum

X

Eucalyptus viminalis

White gum

X

Festuca arundinacea

Tall fescue

Gahnia spp.

Cutting grass

X

X
X

Introduced
X

Hedera helix

English ivy

Introduced

Hibbertia appressa

Southern guineaflower

Hordeum leporinum

Barley grass

Leptorhynchos squamatus
subsp. squamatus

Scaly buttons

Lomandra longifolia

Sagg

Mallow spp.

Mallow

Melaleuca squarrosa

Scented paperbark

Pinus radiata

Pine tree

Introduced

Plantago lanceolata

Narrow-leaf plantain

Introduced

Plantago major

Great plantain

Introduced

Poa sp.

Native grass

Prunus spp.

Fruit tree

Pultenaea juniperina

Prickly beauty

X

Pteridium esculentum

Bracken

X

Ranunculus repens

Creeping buttercup

Introduced

Raphanus raphanistrum

Wild radish

Introduced

Rosa rubiginosa

Sweet briar

Introduced

Rubus fruticosus aggregate

Blackberry

Introduced, Declared,
WONS

Rumex obtusifolius

Broad-leaved dock

Introduced

Salix spp.

Willow

Introduced, Declared

Sarcocornia quinqueflora
subsp. quinqueflora

Beaded glasswart

Senecio vulgaris

Groundsel

Introduced

Sonchus oleraceus

Sow thistle

Introduced

Taraxacum officinale

Dandelion

Introduced

Trifolium repens

White clover

Introduced

Typha latifolia

Cumbungi / Bullrush

Introduced

Ulex europaeus

Gorse

Introduced, Declared

X
Introduced

Introduced
X

Introduced

X

X

Vulpia myuros forma
megalura

Fox-tail fescue

Introduced

Appendix B – Natural Values Report

Natural Values Atlas Report
Authoritative, comprehensive information on Tasmania's natural values.

Reference:
Requested For: Cygnet STP
Report Type: Summary Report
Timestamp: 10:00:26 AM Friday 07 December 2018
Threatened Flora:
Threatened Fauna:
Raptors:
Tasmanian Weed Management Act Weeds:
Priority Weeds:
Geoconservation:
Acid Sulfate Soils:
TASVEG:
Threatened Communities:
Fire History:
Freshwater Ecosystem Values:
Freshwater Ecosystem Values displayed:

buffers Min: 500m Max: 5000m
buffers Min: 500m Max: 5000m
buffers Min: 500m Max: 5000m
buffers Min: 500m Max: 5000m
buffers Min: 500m Max: 5000m
buffer 1000m
buffer 1000m
buffer 1000m
buffer 1000m
buffer 1000m
buffer 1000m

Rivers
Wetlands
Saltmarshes
Estuaries
Other freshwater ecosystem values
Tasmanian Reserve Estate: buffer 1000m
Biosecurity Risks: buffer 1000m

Department of Primary Industries, Parks, Water and Environment
Page 1 of 46

The centroid for this query GDA94: 507628.0, 5219926.0 falls within:
Property: 7735288

*** No threatened flora found within 500 metres ***

Department of Primary Industries, Parks, Water and Environment
Page 2 of 46

Threatened flora within 5000 metres
511622, 5225797

503465, 5213912
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 3 of 46

Threatened flora within 5000 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels

Department of Primary Industries, Parks, Water and Environment
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Threatened flora within 5000 metres
Verified Records
Species

Common Name

SS

Juncus prismatocarpus
Lepidium hyssopifolium
Westringia angustifolia

branching rush
soft peppercress
narrowleaf westringia

r
e
r

Unverified Records
No unverified records were found!

For more information about threatened species, please contact Threatened Species Enquiries.
Telephone: 1300 368 550
Email: ThreatenedSpecies.Enquiries@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000

Department of Primary Industries, Parks, Water and Environment
Page 5 of 46

NS

Bio

Observation Count

Last Recorded

EN

n
n
e

1
1
60

27-Aug-1970
01-Jan-1993
08-May-2012

Threatened fauna within 500 metres
508339, 5221311

506759, 5218414
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 6 of 46

Threatened fauna within 500 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Threatened fauna within 500 metres
Verified Records
Species

Common Name

SS

NS

Bio

Observation Count

Last Recorded

Mirounga leonina subsp. macquariensis
Perameles gunnii

southern elephant seal
eastern barred bandicoot

pe

PVU
VU

n
n

2
1

10-Dec-1994
31-May-1992

Unverified Records
No unverified records were found!

Threatened fauna within 500 metres
(based on Range Boundaries)
Species

Common Name

SS

Lissotes menalcas
Litoria raniformis
Pseudemoia pagenstecheri
Brachionichthys hirsutus
Aquila audax subsp. fleayi
Pardalotus quadragintus
Aquila audax
Antipodia chaostola
Tyto novaehollandiae
Perameles gunnii
Dasyurus maculatus
Dasyurus viverrinus
Lathamus discolor
Accipiter novaehollandiae
Sarcophilus harrisii
Prototroctes maraena
Haliaeetus leucogaster

mount mangana stag beetle
green and gold frog
tussock skink
spotted handfish
tasmanian wedge-tailed eagle
forty-spotted pardalote
wedge-tailed eagle
chaostola skipper
masked owl
eastern barred bandicoot
spotted-tail quoll
eastern quoll
swift parrot
grey goshawk
tasmanian devil
australian grayling
white-bellied sea-eagle

v
v
v
e
e
e
pe
e
pe
r
e
e
e
v
v

For more information about threatened species, please contact Threatened Species Enquiries.
Telephone: 1300 368 550
Email: ThreatenedSpecies.Enquiries@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000
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1
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0
0
0
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0
0
0
0
0
0
0
0
1
0
0
1
1
1
0
0
0

n
n
n
n
mbe
n
e
ae
n

Threatened fauna within 5000 metres
511622, 5225797

503465, 5213912
Please note that some layers may not display at all requested map scales
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Threatened fauna within 5000 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels

Department of Primary Industries, Parks, Water and Environment
Page 10 of 46

Threatened fauna within 5000 metres
Verified Records
Species

Common Name

SS

Accipiter novaehollandiae
Aquila audax subsp. fleayi
Dasyurus maculatus
Dasyurus maculatus subsp. maculatus
Dasyurus viverrinus
Eubalaena australis
Haliaeetus leucogaster
Lathamus discolor
Lissotes menalcas
Macronectes giganteus
Megaptera novaeangliae
Mirounga leonina subsp. macquariensis
Perameles gunnii
Sarcophilus harrisii
Tyto novaehollandiae

grey goshawk
tasmanian wedge-tailed eagle
spotted-tail quoll
spotted-tail quoll
eastern quoll
southern right whale
white-bellied sea-eagle
swift parrot
mount mangana stag beetle
southern giant-petrel
humpback whale
southern elephant seal
eastern barred bandicoot
tasmanian devil
masked owl

e
e
r
r
e
v
e
v
v
e
pe
e
pe

NS
EN
VU
VU
EN
EN
CR
EN
VU
PVU
VU
EN
PVU

Bio

Observation Count

Last Recorded

n
e
n
n
n
m
n
mbe
e
n
m
n
n
e
n

3
6
1
1
22
3
1
10
2
1
1
4
25
14
1

18-Feb-2012
05-May-2010
30-May-2004
01-Jan-1996
29-Sep-2018
22-Jun-2006
16-Dec-2010
14-Nov-2007
03-Oct-2006
01-Jul-1922
30-Jun-1997
09-Oct-1998
02-Aug-2018
31-Aug-2018
11-Jul-1996

Unverified Records
No unverified records were found!

Threatened fauna within 5000 metres
(based on Range Boundaries)
Species

Common Name

SS

Lissotes menalcas
Litoria raniformis
Pseudemoia pagenstecheri
Brachionichthys hirsutus
Aquila audax subsp. fleayi
Pardalotus quadragintus
Aquila audax
Antipodia chaostola
Tyto novaehollandiae
Perameles gunnii
Dasyurus maculatus
Dasyurus viverrinus
Lathamus discolor
Accipiter novaehollandiae
Prototroctes maraena
Sarcophilus harrisii
Haliaeetus leucogaster

mount mangana stag beetle
green and gold frog
tussock skink
spotted handfish
tasmanian wedge-tailed eagle
forty-spotted pardalote
wedge-tailed eagle
chaostola skipper
masked owl
eastern barred bandicoot
spotted-tail quoll
eastern quoll
swift parrot
grey goshawk
australian grayling
tasmanian devil
white-bellied sea-eagle

v
v
v
e
e
e
pe
e
pe
r
e
e
v
e
v

For more information about threatened species, please contact Threatened Species Enquiries.
Telephone: 1300 368 550
Email: ThreatenedSpecies.Enquiries@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000

*** No Raptor nests or sightings found within 500 metres. ***
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Raptor nests and sightings within 5000 metres
511622, 5225797

503465, 5213912
Please note that some layers may not display at all requested map scales
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Raptor nests and sightings within 5000 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Raptor nests and sightings within 5000 metres
Verified Records
Nest
Species
Id/Loca
tion
Foreign
Id
1853
1854
1917
677

Aquila audax subsp. fleayi
Aquila audax subsp. fleayi
Haliaeetus leucogaster
Aquila audax subsp. fleayi
Accipiter novaehollandiae
Accipiter novaehollandiae
Aquila audax subsp. fleayi
Tyto novaehollandiae

Common Name

Obs Type

Observation Count Last Recorded

tasmanian wedge-tailed eagle
tasmanian wedge-tailed eagle
white-bellied sea-eagle
tasmanian wedge-tailed eagle
grey goshawk
grey goshawk
tasmanian wedge-tailed eagle
masked owl

Nest
Nest
Nest
Nest
Carcass
Sighting
Sighting
Sighting

1
1
1
3
1
2
1
1

05-May-2010
05-May-2010
16-Dec-2010
17-Sep-2007
18-Feb-2012
23-Feb-2011
01-Jan-0001
11-Jul-1996

Unverified Records
No unverified records were found!

Raptor nests and sightings within 5000 metres
(based on Range Boundaries)
Species

Common Name

SS

NS

Potential

Known

Core

Aquila audax
Aquila audax subsp. fleayi
Tyto novaehollandiae
Accipiter novaehollandiae
Haliaeetus leucogaster

wedge-tailed eagle
tasmanian wedge-tailed eagle
masked owl
grey goshawk
white-bellied sea-eagle

pe
e
pe
e
v

PEN
EN
PVU

1
1
1
1
2

0
0
0
0
0

0
0
1
1
0

For more information about raptor nests, please contact Threatened Species Enquiries.
Telephone: 1300 368 550
Email: ThreatenedSpecies.Enquiries@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000
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Tas Management Act Weeds within 500 m
508339, 5221311

506759, 5218414
Please note that some layers may not display at all requested map scales
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Tas Management Act Weeds within 500 m
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Tas Management Act Weeds within 500 m
Verified Records
Species

Common Name

Observation Count

Last Recorded

Cortaderia selloana
Cortaderia sp.
Erica lusitanica
Genista monspessulana
Rubus fruticosus
Ulex europaeus

silver pampasgrass
pampas grass
spanish heath
montpellier broom
blackberry
gorse

1
6
4
4
7
3

13-Sep-2007
03-Dec-2012
01-Jan-2007
15-Sep-2007
15-Sep-2007
13-Sep-2007

Unverified Records

For more information about introduced weed species, please visit the following URL for contact details in your area:
http://dpipwe.tas.gov.au/invasive-species/weeds
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Tas Management Act Weeds within 5000 m
511622, 5225797

503465, 5213912
Please note that some layers may not display at all requested map scales
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Tas Management Act Weeds within 5000 m
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Tas Management Act Weeds within 5000 m
Verified Records
Species

Common Name

Observation Count

Last Recorded

Asparagus asparagoides
Chrysanthemoides monilifera subsp. monilifera
Cirsium arvense var. arvense
Cortaderia jubata
Cortaderia selloana
Cortaderia sp.
Cytisus scoparius
Datura ferox
Echium plantagineum
Erica lusitanica
Foeniculum vulgare
Genista monspessulana
Hypericum perforatum
Hypericum perforatum subsp. veronense
Ilex aquifolium
Leycesteria formosa
Marrubium vulgare
Rubus fruticosus
Salix caprea
Salix x fragilis nothovar. fragilis
Senecio jacobaea
Ulex europaeus

bridal creeper
boneseed
creeping thistle
pink pampasgrass
silver pampasgrass
pampas grass
english broom
longspine thornapple
patersons curse
spanish heath
fennel
montpellier broom
perforated st johns-wort
perforated st johns-wort
holly
himalayan honeysuckle
white horehound
blackberry
goat willow
crack willow
ragwort
gorse

17
6
1
2
2
46
28
2
1
57
1
108
1
3
6
3
1
106
6
13
14
144

27-Sep-2016
03-Dec-2012
10-Jul-2003
10-Jul-2003
13-Sep-2007
14-May-2018
24-Jan-2017
22-May-1981
15-Oct-2008
24-Jan-2017
10-Sep-2007
24-Jan-2017
28-Nov-2017
01-Mar-1930
24-Jan-2017
24-Jan-2017
16-Oct-2017
11-Feb-2010
13-Sep-2007
24-Jan-2017
15-May-2007
24-Jan-2017

Unverified Records

For more information about introduced weed species, please visit the following URL for contact details in your area:
http://dpipwe.tas.gov.au/invasive-species/weeds

*** No Priority Weeds found within 500 metres ***
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Priority Weeds within 5000 m
511622, 5225797

503465, 5213912
Please note that some layers may not display at all requested map scales
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Priority Weeds within 5000 m
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Priority Weeds within 5000 m
Verified Records
Species

Common Name

Observation Count

Last Recorded

Acacia baileyana
Billardiera heterophylla
Pittosporum undulatum
Verbascum thapsus
Watsonia meriana var. bulbillifera

cootamundra wattle
bluebell creeper
sweet pittosporum
great mullein
bulbil watsonia

6
2
6
1
5

15-Sep-2007
11-Feb-2010
24-Jan-2017
11-Feb-2010
15-Sep-2007

Unverified Records

For more information about introduced weed species, please visit the following URL for contact details in your area:
http://dpipwe.tas.gov.au/invasive-species/weeds
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Geoconservation sites within 1000 metres
508704, 5221810

506393, 5217914
Please note that some layers may not display at all requested map scales
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Geoconservation sites within 1000 metres
Legend: Geoconservation (NVA)
Legend: Cadastral Parcels
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Geoconservation sites within 1000 metres
Id

Name

Statement of Significance

Significance Level

Status

3117

Cygnet Cretaceous
Alkaline Complex
Martins Point
Cretaceous Dyke
Swarm
Robleys Point Alkaline
Dykes and 'Hybrid'
Rocks

Rarity, geological reference, a Tasmanian type area for
the Cretaceous system.
Rarity, geological reference, a Tasmanian type area for
the Cretaceous system.

State

Listed

State

Listed

3125

3116

A suite of rare and highly unusual rocks formed by
National
metamorphism and metasomatism of Jurassic dolerite by
intrusion of Cretaceous syenite, one of Eastoe's
geological monuments

Listed

For more information about the Geoconservation Database, please visit the website: http://dpipwe.tas.gov.au/conservation/geoconservation
or contact the Geoconservation Officer:
Telephone: (03) 6165 4401
Email: Geoconservation.Enquiries@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000
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Acid Sulfate Soils within 1000 metres
508704, 5221810

506393, 5217914
Please note that some layers may not display at all requested map scales
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Acid Sulfate Soils within 1000 metres
Legend: Coastal Acid Sulfate Soils (0 - 20m AHD)
Legend: Inland Acid Sulfate Soils (>20m AHD)
Legend: Marine Subaqueous/Intertidal Acid Sulfate Soil
Legend: Cadastral Parcels
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Acid Sulfate Soils within 1000 metres
Dataset Name

Acid Sulfate Acid Sulfate Description
Soil
Soil Atlas
Probability

Coastal Acid Sulfate Soils

Extremely Low Cg(p3)

Coastal Acid Sulfate Soils

Low

Bc(p3)

Coastal Acid Sulfate Soils

Low

Be(p3)

Coastal Acid Sulfate Soils

Low

Bf(p2)

Marine Subaqueous and
High
Intertidal Acid Sulfate Soils

Aa(p3)

Extremely low probability of occurance (1-5% of mapping unit). with occurences in small areas.
Floodplains >4m AHD, ASS generally below 3m from the surface.generally forests. Includes plains and
levees. Potential acid sulfate soil (PASS) = sulfidic material (Isbell 1996 p.122). No necessary analytical
data are available but confidence is fair, based on a knowledge of similar soils in similar environments.
Low probability of occurance (6-70% chance of occurrence in mapping unit). Supratidal flats, ASS
generally within upper 1m. Halophytes (mainly samphire), salt marsh, salt pans. Potential acid sulfate
soil (PASS) = sulfidic material (Isbell 1996 p.122). No necessary analytical data are available but
confidence is fair, based on a knowledge of similar soils in similar environments.
Low probability of occurance (6-70% chance of occurrence in mapping unit). Floodplains <2m AHD,
ASS generally within upper 1m. Grasslands, reedlands and wetland forests. (e.g Melaleuca, Casuarina).
Includes backplains. Potential acid sulfate soil (PASS) = sulfidic material (Isbell 1996 p.122). No
necessary analytical data are available but confidence is fair, based on a knowledge of similar soils in
similar environments.
Low probability of occurance (6-70% chance of occurrence in mapping unit). Floodplains 2-4m AHD,
ASS generally below 1m from the surface.generally wetland forests. (e.g Melaleuca, Casuarina).
Includes plains and levees. Potential acid sulfate soil (PASS) = sulfidic material (Isbell 1996 p.122).
Analytical data are incomplete but are sufficient to classify the soil with a reasonable degree of
confidence.
High probability of occurance (>70% chance of occurrence in mapping unit). Subaqueous material in
subtidal wetland, PASS material and/or MBO. Often seagrasses. Potential acid sulfate soil (PASS) =
sulfidic material (Isbell 1996 p.122). No necessary analytical data are available but confidence is fair,
based on a knowledge of similar soils in similar environments.

For more information about Acid Sulfate Soils, please contact Land Management Enquiries.
Telephone: (03) 6777 2227
Fax: (03) 6336 5111
Email: LandManagement.Enquiries@dpipwe.tas.gov.au
Address: 171 Westbury Road, Prospect, Tasmania, Australia, 7250
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TASVEG 3.0 Communities within 1000 metres
508704, 5221810

506393, 5217914
Please note that some layers may not display at all requested map scales
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TASVEG 3.0 Communities within 1000 metres
Legend: TASVEG 3.0
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TASVEG 3.0 Communities within 1000 metres
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TASVEG 3.0 Communities within 1000 metres

Legend: Cadastral Parcels
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TASVEG 3.0 Communities within 1000 metres
Code

Community

ARS
DGL
DOB
DOV
FAG
FAG
FPU
FUM
FUR
FWU
NAL
OAQ
OSM
WGL
WOB

(ARS) Saline sedgeland/rushland
(DGL) Eucalyptus globulus dry forest and woodland
(DOB) Eucalyptus obliqua dry forest
(DOV) Eucalyptus ovata forest and woodland
(FAG) Agricultural land
(FAG) Agricultural land
(FPU) Unverified plantations for silviculture
(FUM) Extra-urban miscellaneous
(FUR) Urban areas
(FWU) Weed infestation
(NAL) Allocasuarina littoralis forest
(OAQ) Water, sea
(OSM) Sand, mud
(WGL) Eucalyptus globulus wet forest
(WOB) Eucalyptus obliqua forest with broad-leaf shrubs

For more information contact: Coordinator, Tasmanian Vegetation Monitoring and Mapping Program.
Telephone: (03) 6165 4320
Email: TVMMPSupport@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000
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Emergent Species

EL

Threatened Communities (TNVC 2014) within 1000 metres
508704, 5221810

506393, 5217914
Please note that some layers may not display at all requested map scales
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Threatened Communities (TNVC 2014) within 1000 metres
Legend: Threatened Communities

Legend: Cadastral Parcels
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Threatened Communities (TNVC 2014) within 1000 metres
Scheduled Community Id

Scheduled Community Name

17
2
20

Eucalyptus globulus dry forest and woodland
Allocasuarina littoralis forest
Eucalyptus ovata forest and woodland

For more information contact: Coordinator, Tasmanian Vegetation Monitoring and Mapping Program.
Telephone: (03) 6165 4320
Email: TVMMPSupport@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000

*** No Fire History (All) found within 1000 metres ***

*** No Fire History (Last Burnt) found within 1000 metres ***
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Freshwater Ecosystem Values within 1000 metres
508704, 5221810

506393, 5217914
Please note that some layers may not display at all requested map scales
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Freshwater Ecosystem Values within 1000 metres
Legend: CFEV Rivers - Integrated Conservation Value

Legend: CFEV Wetlands - Integrated Conservation Value
Legend: CFEV Saltmarshes - Integrated Conservation Value
Legend: CFEV Estuaries - Integrated Conservation Value
Legend: CFEV Groundwater Dependent Ecosystems (GDEs)
Legend: Cadastral Parcels
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Freshwater Ecosystem Values within 1000 metres
Rivers
Id
227040
227041
227971
227978
227979
227980
227981
227982
227984
227985
227986
227987
227988
228000
228001
228897
228914
228919

Name

Naturalness

Integrated
Conservation Value

Conservation
Management Priority

Number of Special
Values

Medium
Low

M
H

M
VH

Low
Medium
Low
Medium
Low
Low
Low

L
M
M
M
L
L
L

L
M
M
M
L
L
L

Low
Low
Low
High
Medium
Low

L
L
L
H
M
M

L
L
L
VH
M
M

1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1

Agnes Rivulet
Nicholls Rivulet
Nicholls Rivulet
Nicholls Rivulet

Nicholls Rivulet

Wetlands
No Wetland features found within 1000 metres

Saltmarshes
No Saltmarsh features found within 1000 metres

Estuaries
Id

Name

Naturalness

Integrated
Conservation Value

Conservation
Management Priority

Number of Special
Values

75

Port Cygnet

Low

M

M

2

Groundwater Dependent Ecosystems
No Groundwater Dependent Ecosystem features found within 1000 metres

For more information about Freshwater Ecosystem Values, please contact the Conservation of Freshwater Ecosystem Values Program.
Telephone: (03) 6165 53271
Email: cfev@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000
Website: http://dpipwe.tas.gov.au/cfev
For more detailed information on freshwater ecosystems, see the Conservation of Freshwater Ecosystem Values (CFEV) database: http://wrt.tas.gov.au/cfev
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Reserves within 1000 metres
508704, 5221810

506393, 5217914
Please note that some layers may not display at all requested map scales
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Reserves within 1000 metres
Legend: Tasmanian Reserve Estate

Legend: Cadastral Parcels
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Reserves within 1000 metres
Name

Classification

Status

Area (HA)

Port Cygnet Conservation Area
Port Cygnet Conservation Area
Port Cygnet Marine Conservation Area

Conservation Area
Conservation Area
Conservation Area
Informal Reserve on other public land
Informal Reserve on other public land

Other Formal Reserve
Other Formal Reserve
Other Formal Reserve
Informal Reserve
Informal Reserve

Informal Reserve on other public land
Informal Reserve on other public land

Informal Reserve
Informal Reserve

0.0134507
1.91543
103.046
1.60726
6.303039999
999999
15.5957
15.9481

For more information about the Tasmanian Reserve Estate, please contact the Sustainable Land Use and Information Management Branch.
Telephone: (03) 6777 2224
Email: LandManagement.Enquiries@dpipwe.tas.gov.au
Address: GPO Box 44, Hobart, Tasmania, Australia, 7000
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Known biosecurity risks within 1000 meters
508704, 5221810

506393, 5217914
Please note that some layers may not display at all requested map scales
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Known biosecurity risks within 1000 meters
Legend: Biosecurity Risk Species

Legend: Hygiene infrastructure

Legend: Cadastral Parcels
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Known biosecurity risks within 1000 meters
Verified Species of biosecurity risk
No verified species of biosecurity risk found within 1000 metres

Unverified Species of biosecurity risk
No unverified species of biosecurity risk found within 1000 metres

Generic Biosecurity Guidelines
The level and type of hygiene protocols required will vary depending on the tenure, activity and land use of the area. In all cases adhere to the land manager's
biosecurity (hygiene) protocols. As a minimum always Check / Clean / Dry (Disinfect) clothing and equipment before trips and between sites within a trip as needed
http://dpipwe.tas.gov.au/invasive-species/weeds/weed-hygiene/keeping-it-clean-a-tasmanian-field-hygiene-manual
On Reserved land, the more remote, infrequently visited and undisturbed areas require tighter biosecurity measures.
In addition, where susceptible species and communities are known to occur, tighter biosecurity measures are required.
Apply controls relevant to the area / activity:
- Don't access sites infested with pathogen or weed species unless absolutely necessary. If it is necessary to visit, adopt high level hygiene protocols.
- Consider not accessing non-infested sites containing known susceptible species / communities. If it is necessary to visit, adopt high level hygiene protocols.
- Don't undertake activities that might spread pest / pathogen / weed species such as deliberately moving soil or water between areas.
- Modify / restrict activities to reduce the chance of spreading pest / pathogen / weed species e.g. avoid periods when weeds are seeding, avoid clothing/equipment
that excessively collects soil and plant material e.g. Velcro, excessive tread on boots.
- Plan routes to visit clean (uninfested) sites prior to dirty (infested) sites. Do not travel through infested areas when moving between sites.
- Minimise the movement of soil, water, plant material and hitchhiking wildlife between areas by using the Check / Clean / Dry (Disinfect when drying is not possible)
procedure for all clothing, footwear, equipment, hand tools and vehicles http://dpipwe.tas.gov.au/invasive-species/weeds/weed-hygiene
- Neoprene and netting can take 48 hours to dry, use non-porous gear wherever possible.
- Use walking track boot wash stations where available.
- Keep a hygiene kit in the vehicle that includes a scrubbing brush, boot pick, and disinfectant http://dpipwe.tas.gov.au/invasive-species/weeds/weed-hygiene/keeping-itclean-a-tasmanian-field-hygiene-manual
- Dispose of all freshwater away from natural water bodies e.g. do not empty water into streams or ponds.
- Dispose of used disinfectant ideally in town though a treatment or septic system. Always keep disinfectant well away from natural water systems.
- Securely contain any high risk pest / pathogen / weed species that must be collected and moved e.g. biological samples.

Hygiene Infrastructure
No known hygiene infrastructure found within 1000 metres
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Appendix C – Protected Matters Search Tool Report

EPBC Act Protected Matters Report
This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.
Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.
Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 17/12/18 16:37:47
Summary
Details
Matters of NES
Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010
Coordinates
Buffer: 5.0Km

Summary
Matters of National Environmental Significance
This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties:

None

National Heritage Places:

None

Wetlands of International Importance:

None

Great Barrier Reef Marine Park:

None

Commonwealth Marine Area:

None

Listed Threatened Ecological Communities:

2

Listed Threatened Species:

52

Listed Migratory Species:

33

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land:

None

Commonwealth Heritage Places:

None

Listed Marine Species:

50

Whales and Other Cetaceans:

9

Critical Habitats:

None

Commonwealth Reserves Terrestrial:

None

Australian Marine Parks:

None

Extra Information
This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves:

2

Regional Forest Agreements:

1

Invasive Species:

26

Nationally Important Wetlands:
Key Ecological Features (Marine)

None
None

Details
Matters of National Environmental Significance

Listed Threatened Ecological Communities

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.
Name
Giant Kelp Marine Forests of South East Australia

Status
Endangered

Subtropical and Temperate Coastal Saltmarsh

Vulnerable

Listed Threatened Species
Name
Birds
Aquila audax fleayi
Tasmanian Wedge-tailed Eagle, Wedge-tailed Eagle
(Tasmanian) [64435]
Botaurus poiciloptilus
Australasian Bittern [1001]

Type of Presence
Community may occur
within area
Community likely to occur
within area

[ Resource Information ]
Status

Type of Presence

Endangered

Breeding likely to occur
within area

Endangered

Species or species habitat
likely to occur within area

Calidris canutus
Red Knot, Knot [855]

Endangered

Species or species habitat
may occur within area

Calidris ferruginea
Curlew Sandpiper [856]

Critically Endangered

Species or species habitat
may occur within area

Ceyx azureus diemenensis
Tasmanian Azure Kingfisher [25977]

Endangered

Species or species habitat
likely to occur within area

Diomedea antipodensis
Antipodean Albatross [64458]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea antipodensis gibsoni
Gibson's Albatross [82270]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora
Southern Royal Albatross [89221]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans
Wandering Albatross [89223]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi
Northern Royal Albatross [64456]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Fregetta grallaria grallaria
White-bellied Storm-Petrel (Tasman Sea), White-

Vulnerable

Species or species

Name
bellied Storm-Petrel (Australasian) [64438]
Lathamus discolor
Swift Parrot [744]

Status

Type of Presence
habitat likely to occur within
area

Critically Endangered

Breeding known to occur
within area

Limosa lapponica baueri
Bar-tailed Godwit (baueri), Western Alaskan Bar-tailed Vulnerable
Godwit [86380]

Species or species habitat
may occur within area

Limosa lapponica menzbieri
Northern Siberian Bar-tailed Godwit, Bar-tailed Godwit Critically Endangered
(menzbieri) [86432]

Species or species habitat
may occur within area

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Macronectes halli
Northern Giant Petrel [1061]

Vulnerable

Species or species habitat
may occur within area

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Critically Endangered

Species or species habitat
may occur within area

Pachyptila turtur subantarctica
Fairy Prion (southern) [64445]

Vulnerable

Species or species habitat
likely to occur within area

Pterodroma leucoptera leucoptera
Gould's Petrel, Australian Gould's Petrel [26033]

Endangered

Species or species habitat
may occur within area

Sternula nereis nereis
Australian Fairy Tern [82950]

Vulnerable

Breeding likely to occur
within area

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche bulleri platei
Northern Buller's Albatross, Pacific Albatross [82273]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta cauta
Shy Albatross, Tasmanian Shy Albatross [82345]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta steadi
White-capped Albatross [82344]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche chrysostoma
Grey-headed Albatross [66491]

Endangered

Species or species habitat
may occur within area

Thalassarche impavida
Campbell Albatross, Campbell Black-browed Albatross Vulnerable
[64459]

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche melanophris
Black-browed Albatross [66472]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche salvini
Salvin's Albatross [64463]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thinornis rubricollis rubricollis
Hooded Plover (eastern) [66726]

Vulnerable

Species or species habitat
likely to occur within area

Name
Status
Tyto novaehollandiae castanops (Tasmanian population)
Masked Owl (Tasmanian) [67051]
Vulnerable

Type of Presence
Species or species habitat
known to occur within area

Fish
Brachionichthys hirsutus
Spotted Handfish [64418]

Critically Endangered

Species or species habitat
may occur within area

Prototroctes maraena
Australian Grayling [26179]

Vulnerable

Species or species habitat
likely to occur within area

Thymichthys politus
Red Handfish [83756]

Critically Endangered

Species or species habitat
may occur within area

Endangered

Species or species habitat
likely to occur within area

Endangered

Species or species habitat
likely to occur within area

Insects
Antipodia chaostola leucophaea
Tasmanian Chaostola Skipper, Heath-sand Skipper
[77672]
Mammals
Balaenoptera musculus
Blue Whale [36]

Dasyurus maculatus maculatus (Tasmanian population)
Spotted-tail Quoll, Spot-tailed Quoll, Tiger Quoll
Vulnerable
(Tasmanian population) [75183]

Species or species habitat
known to occur within area

Dasyurus viverrinus
Eastern Quoll, Luaner [333]

Endangered

Species or species habitat
likely to occur within area

Eubalaena australis
Southern Right Whale [40]

Endangered

Breeding likely to occur
within area

Megaptera novaeangliae
Humpback Whale [38]

Vulnerable

Species or species habitat
likely to occur within area

Perameles gunnii gunnii
Eastern Barred Bandicoot (Tasmania) [66651]

Vulnerable

Species or species habitat
known to occur within area

Sarcophilus harrisii
Tasmanian Devil [299]

Endangered

Species or species habitat
likely to occur within area

Other
Parvulastra vivipara
Tasmanian Live-bearing Seastar [85451]

Vulnerable

Species or species habitat
may occur within area

Plants
Caladenia caudata
Tailed Spider-orchid [17067]

Vulnerable

Species or species habitat
likely to occur within area

Colobanthus curtisiae
Curtis' Colobanth [23961]

Vulnerable

Species or species habitat
may occur within area

Dianella amoena
Matted Flax-lily [64886]

Endangered

Species or species habitat
may occur within area

Epacris exserta
South Esk Heath [19879]

Endangered

Species or species habitat
may occur within area

Name
Epacris virgata
Pretty Heath, Dan Hill Heath [20375]

Status

Type of Presence

Endangered

Species or species habitat
may occur within area

Endangered

Species or species habitat
known to occur within area

Prasophyllum apoxychilum
Tapered Leek-orchid [64947]

Endangered

Species or species habitat
likely to occur within area

Thelymitra jonesii
Sky-blue Sun-orchid [76352]

Endangered

Species or species habitat
likely to occur within area

Xerochrysum palustre
Swamp Everlasting, Swamp Paper Daisy [76215]

Vulnerable

Species or species habitat
likely to occur within area

Sharks
Carcharodon carcharias
White Shark, Great White Shark [64470]

Vulnerable

Species or species habitat
known to occur within area

Lepidium hyssopifolium
Basalt Pepper-cress, Peppercress, Rubble Peppercress, Pepperweed [16542]

Listed Migratory Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species habitat
likely to occur within area
Ardenna carneipes
Flesh-footed Shearwater, Fleshy-footed Shearwater
[82404]

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea antipodensis
Antipodean Albatross [64458]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora
Southern Royal Albatross [89221]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans
Wandering Albatross [89223]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi
Northern Royal Albatross [64456]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Macronectes halli
Northern Giant Petrel [1061]

Vulnerable

Species or species habitat
may occur within area

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta
Tasmanian Shy Albatross [89224]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche chrysostoma
Grey-headed Albatross [66491]

Endangered

Species or species habitat
may occur within

Name

Threatened

Thalassarche impavida
Campbell Albatross, Campbell Black-browed Albatross Vulnerable
[64459]

Type of Presence
area
Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche melanophris
Black-browed Albatross [66472]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche salvini
Salvin's Albatross [64463]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche steadi
White-capped Albatross [64462]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Migratory Marine Species
Balaena glacialis australis
Southern Right Whale [75529]

Endangered*

Breeding likely to occur
within area

Balaenoptera musculus
Blue Whale [36]

Endangered

Species or species habitat
likely to occur within area

Caperea marginata
Pygmy Right Whale [39]

Carcharodon carcharias
White Shark, Great White Shark [64470]

Foraging, feeding or related
behaviour may occur within
area
Vulnerable

Lagenorhynchus obscurus
Dusky Dolphin [43]

Species or species habitat
may occur within area

Lamna nasus
Porbeagle, Mackerel Shark [83288]

Megaptera novaeangliae
Humpback Whale [38]

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Vulnerable

Migratory Terrestrial Species
Hirundapus caudacutus
White-throated Needletail [682]

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Myiagra cyanoleuca
Satin Flycatcher [612]

Species or species habitat
known to occur within area

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Species or species habitat
may occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874]

Species or species habitat
may occur within area

Calidris canutus
Red Knot, Knot [855]

Endangered

Species or species habitat
may occur within area

Calidris ferruginea
Curlew Sandpiper [856]

Critically Endangered

Species or species habitat
may occur within area

Name
Calidris melanotos
Pectoral Sandpiper [858]

Threatened

Species or species habitat
may occur within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Species or species habitat
may occur within area

Limosa lapponica
Bar-tailed Godwit [844]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Type of Presence

Species or species habitat
may occur within area

Critically Endangered

Tringa nebularia
Common Greenshank, Greenshank [832]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Other Matters Protected by the EPBC Act
Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Birds
Actitis hypoleucos
Common Sandpiper [59309]
Species or species habitat
may occur within area
Apus pacificus
Fork-tailed Swift [678]

Species or species habitat
likely to occur within area

Ardea alba
Great Egret, White Egret [59541]

Species or species habitat
likely to occur within area

Ardea ibis
Cattle Egret [59542]

Species or species habitat
may occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874]

Species or species habitat
may occur within area

Calidris canutus
Red Knot, Knot [855]

Endangered

Species or species habitat
may occur within area

Calidris ferruginea
Curlew Sandpiper [856]

Critically Endangered

Species or species habitat
may occur within area

Calidris melanotos
Pectoral Sandpiper [858]

Species or species habitat
may occur within area

Diomedea antipodensis
Antipodean Albatross [64458]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora
Southern Royal Albatross [89221]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Name
Diomedea exulans
Wandering Albatross [89223]

Threatened

Type of Presence

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea gibsoni
Gibson's Albatross [64466]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi
Northern Royal Albatross [64456]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Species or species habitat
may occur within area

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Breeding known to occur
within area

Hirundapus caudacutus
White-throated Needletail [682]

Lathamus discolor
Swift Parrot [744]

Species or species habitat
may occur within area

Critically Endangered

Limosa lapponica
Bar-tailed Godwit [844]

Breeding known to occur
within area
Species or species habitat
may occur within area

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Endangered

Foraging, feeding or related
behaviour likely to occur
within area

Macronectes halli
Northern Giant Petrel [1061]

Vulnerable

Species or species habitat
may occur within area

Myiagra cyanoleuca
Satin Flycatcher [612]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Species or species habitat
known to occur within area

Critically Endangered

Pachyptila turtur
Fairy Prion [1066]

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Puffinus carneipes
Flesh-footed Shearwater, Fleshy-footed Shearwater
[1043]

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta
Tasmanian Shy Albatross [89224]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche chrysostoma
Grey-headed Albatross [66491]

Endangered

Species or species habitat
may occur within area

Thalassarche impavida
Campbell Albatross, Campbell Black-browed Albatross Vulnerable
[64459]
Thalassarche melanophris
Black-browed Albatross [66472]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area
Foraging, feeding or related
behaviour likely

Name

Threatened

Type of Presence
to occur within area

Thalassarche salvini
Salvin's Albatross [64463]

Vulnerable

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche sp. nov.
Pacific Albatross [66511]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche steadi
White-capped Albatross [64462]

Vulnerable*

Foraging, feeding or related
behaviour likely to occur
within area

Thinornis rubricollis
Hooded Plover [59510]

Thinornis rubricollis rubricollis
Hooded Plover (eastern) [66726]

Tringa nebularia
Common Greenshank, Greenshank [832]

Species or species habitat
likely to occur within area

Vulnerable

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Fish
Hippocampus abdominalis
Big-belly Seahorse, Eastern Potbelly Seahorse, New
Zealand Potbelly Seahorse [66233]

Species or species habitat
may occur within area

Hippocampus breviceps
Short-head Seahorse, Short-snouted Seahorse
[66235]

Species or species habitat
may occur within area

Histiogamphelus briggsii
Crested Pipefish, Briggs' Crested Pipefish, Briggs'
Pipefish [66242]

Species or species habitat
may occur within area

Maroubra perserrata
Sawtooth Pipefish [66252]

Mitotichthys mollisoni
Mollison's Pipefish [66260]

Mitotichthys semistriatus
Halfbanded Pipefish [66261]

Mitotichthys tuckeri
Tucker's Pipefish [66262]

Phyllopteryx taeniolatus
Common Seadragon, Weedy Seadragon [66268]

Solegnathus spinosissimus
Spiny Pipehorse, Australian Spiny Pipehorse [66275]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Stigmatopora argus
Spotted Pipefish, Gulf Pipefish, Peacock Pipefish
[66276]

Species or species habitat
may occur within area

Stigmatopora nigra
Widebody Pipefish, Wide-bodied Pipefish, Black
Pipefish [66277]

Species or species habitat
may occur within area

Urocampus carinirostris
Hairy Pipefish [66282]

Species or species habitat
may occur within

Name

Threatened

Vanacampus phillipi
Port Phillip Pipefish [66284]

Species or species habitat
may occur within area

Mammals
Arctocephalus forsteri
Long-nosed Fur-seal, New Zealand Fur-seal [20]

Species or species habitat
may occur within area

Arctocephalus pusillus
Australian Fur-seal, Australo-African Fur-seal [21]

Species or species habitat
may occur within area

Whales and other Cetaceans
Name
Mammals
Balaenoptera acutorostrata
Minke Whale [33]

Balaenoptera musculus
Blue Whale [36]

[ Resource Information ]
Status

Endangered

Species or species habitat
likely to occur within area

Foraging, feeding or related
behaviour may occur within
area

Delphinus delphis
Common Dophin, Short-beaked Common Dolphin [60]

Species or species habitat
may occur within area

Endangered

Grampus griseus
Risso's Dolphin, Grampus [64]

Breeding likely to occur
within area
Species or species habitat
may occur within area

Lagenorhynchus obscurus
Dusky Dolphin [43]

Megaptera novaeangliae
Humpback Whale [38]

Type of Presence

Species or species habitat
may occur within area

Caperea marginata
Pygmy Right Whale [39]

Eubalaena australis
Southern Right Whale [40]

Type of Presence
area

Species or species habitat
may occur within area

Vulnerable

Tursiops truncatus s. str.
Bottlenose Dolphin [68417]

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Extra Information
State and Territory Reserves
Name
Port Cygnet
Wylies Road Cygnet

Regional Forest Agreements

[ Resource Information ]
State
TAS
TAS

[ Resource Information ]

Note that all areas with completed RFAs have been included.
Name
Tasmania RFA

State
Tasmania

Invasive Species

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.
Name
Birds
Alauda arvensis
Skylark [656]

Anas platyrhynchos
Mallard [974]

Carduelis carduelis
European Goldfinch [403]

Carduelis chloris
European Greenfinch [404]

Columba livia
Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Passer domesticus
House Sparrow [405]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Mammals
Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Felis catus
Cat, House Cat, Domestic Cat [19]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus norvegicus
Brown Rat, Norway Rat [83]

Rattus rattus
Black Rat, Ship Rat [84]

Status

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Name
Vulpes vulpes
Red Fox, Fox [18]

Status

Plants
Asparagus asparagoides
Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's
Smilax, Smilax Asparagus [22473]
Chrysanthemoides monilifera
Bitou Bush, Boneseed [18983]

Chrysanthemoides monilifera subsp. monilifera
Boneseed [16905]

Type of Presence
Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Cytisus scoparius
Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Species or species habitat
likely to occur within area

Genista monspessulana
Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom [20126]

Species or species habitat
likely to occur within area

Nassella trichotoma
Serrated Tussock, Yass River Tussock, Yass Tussock,
Nassella Tussock (NZ) [18884]

Species or species habitat
likely to occur within area

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii
Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]
Ulex europaeus
Gorse, Furze [7693]

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Caveat
The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine
The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates
-43.168266 147.092486,-43.167608 147.093431,-43.168735 147.095705,-43.169674 147.096006,-43.17149 147.095448,-43.172679 147.095533,43.173305 147.095748,-43.174432 147.094847,-43.175746 147.093044,-43.176184 147.091199,-43.177061 147.090384,-43.177123 147.090684,43.176372 147.091328,-43.175903 147.09313,-43.176716 147.092744,-43.17778 147.093259,-43.17825 147.093431,-43.179345 147.09313,43.180002 147.09283,-43.180284 147.092873,-43.180409 147.092401,-43.180409 147.092401
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Appendix G

EPA Water Quality Guidelines

Water Quality Guideline Values for the Cygnet Estuary

Cygnet Sewage Treatment Plant Outfall Relocation Project

Environmental Impact Statement

Water Quality Guideline Values for the Cygnet Estuary
Background
TasWater proposes to change the Port Cygnet WWTP outfall location and continue to discharge
treated effluent from its WWTP into the Cygnet Estuary in the Lower Huon Estuary.
The water quality guideline values determined from site-specific water quality values and default
national guideline values are for the purpose of protecting the identified environmental values for this
estuary. To measure the success of protecting the identified environmental values water quality
objectives (derived from guideline values) need to be set for key indicators. These proposed guideline
values being the most conservative values for these key indicators will be used (along with any
additional data collected for this section of the estuary) as the proposed water quality objectives for
the EPA Board to consider.
Consistent with both national and State policy these values are not use for regulation of the activity
but will be part of the tool set to maintain and where possible improve water quality in the receiving
environment. The activity’s discharge, however, is regulated at the point of discharge where the
activity has the capacity and responsibility to manage effluent quality and contaminants entering the
water body.

Protected Environmental Values
The Protected Environmental Values (PEVs) identified through the community and stakeholder
consultation between 2000 and 2004 apply to all surface waters not privately owned within each
land tenure category. The PEVs reflect current values and uses of a water body but do not
necessarily imply that the existing water quality will support these values and uses.
The surface water PEVs in this estuary are Protection of Aquatic Ecosystems (modified-not pristine),
Recreational Water Quality, and Industrial Water Supply (Aquaculture in Marine Farming Zones).
Water quality management strategies are to provide water of a physical and chemical nature to
support modified (not pristine) ecosystem from which edible fish, shellfish and crustacea are
harvested, allow people to safely engage in recreation activities such as swimming (where
permitted), paddling or fishing in aesthetically pleasing waters, and be suitable for the farming of
fish and shellfish in marine farming zones. For a detailed explanation on the PEVs as they relate to
land tenure and a spatial presentation of the land tenure refer to the Environmental Management
Goals for Tasmanian Surface Waters Huon Valley Catchments February 2003 on the EPA Tasmania
website.
The Port Cygnet site PEVs, where the proposed discharged is located, are detailed under estuarine
waters in Table 1.
Table 1 PEVs for estuaries including Port Cygnet as part of the Huon Valley Catchments

The land tenure, used to describe the waters when attributing PEVs, is detailed in the Huon Valley
Catchment Maps on the EPA Tasmania website. Figure 1 details the land tenure for the Huon Valley
including the Cygnet Estuary.

Figure 1 Land tenure of the Huon Estuary

Site Specific Guideline Values
Water quality guideline values for key water quality indicators to protect the identified
environmental values can be derived from default guideline values (DGVs) in national guidelines
developed under the National Water Quality Management Strategy (NWQMS), or as site-specific
guideline values (SSGVs) determined for the local conditions. For aquatic ecosystems and waters
used for agriculture and industrial water supply DGVs are available, where SSGVs have not been
determined, in the Australian and New Zealand Guidelines for Fresh and Marine Water Quality
(2018), and the Guidelines for Managing Risks in Recreational Waters (2005) for recreational waters.
Updated versions of these guideline documents would replace the aforementioned references.
For water used for recreation and aquaculture, e.g., shellfish, microorganisms are key indicators
used to manage risk to public health. The faecal indicator bacteria (FIB) used for microbiological
water quality assessment are intestinal enterococci and faecal/thermotolerant coliforms. A risk
matrix is used in the national recreational guidelines where a sanitary inspection of potential faecal
contamination sources is assessed to determine 95th%ile levels of enterococci/100mL. Receiving
waters near a sewage outfall are considered at very high sanitary risk of potential faecal
contamination so within the risk matrix investigation is required if levels are at or above 40
enterococci/100mL.
The Public Health Act 1997 Recreational Water Quality Guidelines (Tasmania 2007) for a general
water body has determined event based microbial levels: action is initiated when a single water
sample has greater than 140 enterococci/100mL and beach closure when two consecutive water
samples results are greater than 280 enterococci/100mL. EPA Tasmania uses a precautionary
approach, based on the risk matrix approach in the national guidelines. If background levels are at
levels exceeding this proposed guideline value then modelling of effluent dilution and dispersion can
be used to indicate likely concentrations at successive dilution contours from the discharge point.
Other key indicator microbial indicators of pathogens identified for protecting waters used for
industrial uses (namely aquaculture) are thermotolerant coliforms (also referred to as faecal
coliforms) and E.coli. Guideline values have been determined in national guidelines for waters where
shellfish are harvested, and for the edible tissue of fish.
Table 2 Microbial guideline values for Aquaculture

Another microorganism used for determining public health risks for recreational water quality is
cyanobacteria. Refer to the Guidelines for Managing Risks in Recreational Waters (2005) for specific
information and other indicators.

The following documents detail the site-specific guideline values for physico-chemical water quality
indicators for the protection of aquatic ecosystems for the Cygnet Estuary where the Port Cygnet
WWTP outfall discharges. The tables in these documents provide summary annual and seasonal
guideline values for surface, middle and bottom waters and detailed statistical outputs used to
derive the values based on data for the period from 2009 to 2018.

Guideline Values for Aquatic Ecosystems

CYGNET ESTUARY
The guideline values (GVs) for aquatic ecosystems presented herein have been derived from site specific
information in accordance with the National Water Quality Management Strategy (NWQMS).

Site Code – BEMP-HEDC11
Site Location: E: 507312.3 N: 5217304.4
Water Body Name: Cygnet Estuary
INCRA Mesoscale Region: BRUNY
Ecosystem Classification:
Slightly to Moderately disturbed ecosystem
Data Provider:
Marine Farming Branch DPIPWE
Period of record:
18/03/2009 to 12/10/2018

Site Specific Values
The following tables display the site specific data as percentiles for the surface, 5 metre depth and near
bottom of the water column. Salinity data indicates that at and below 5 metres salinity is relatively stable
and akin to sea water (35 ppt). Data from the 5 metre and near bottom depths have been combined to
represent the water column below the halocline. The surface water data is representative of the water
column above the halocline.
Field measurements were taken at the surface, 5 metres and near bottom. Nutrient samples for laboratory
analysis were taken at the surface and near bottom only. Chlorophyll a data was collected for laboratory
analysis from a 12 metre integrated sample (surface to a depth of 12 metres).
The shaded values represent the guideline values for aquatic ecosystems for the depth indicated on an
annual or seasonal basis. These values can be applied as default values for aquatic ecosystems to the
Cygnet Estuary landward of a line between Beaupre Point and the northern extent of Cygnet Point.
The Broadscale Environmental Monitoring Program (BEMP) of the Huon Estuary and D’Entrecasteaux
Channel, commenced in March 2009. Monitoring is undertaken on a near monthly basis by environmental
consultants on behalf of the marine finfish farm licence holders in the D’Entrecasteaux Channel and Huon
River/Port Esperance Marine Farm Development Plan (MFDP) areas.
.

Surface
(above
halocline)

Physico-chemical indicators and guideline values for aquatic ecosystems
DO (mg/L)

DO (% sat)

Salinity

Cond

Temp (oC)

pH

Turb

Redox

Chl a

TAN
as N

NOx
as N

NO3
as N

NO2
as N

Total N
as N

Total P
as P

DRP
as P

SiO4
as Si

lower

upper

lower

upper

(PPT)

(mS/cm)

lower

upper

lower

upper

NTU

(mV)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(mg/L)

(mg/L)

(µg/L)

(mg/L)

Annual

7.4

8.8

90.4

102.4

34.2

52.6

7.8

8.1

11.0

17.7

10.4

444

3.1

8.0

48.0

33.0

6.0

0.32

0.04

9.0

1.2

Summer

7.3

8.2

95.4

104.1

34.6

53.6

7.8

8.2

17.0

18.9

18.4~

438

2.8

7.0

2.0~

1.0

1.0~

0.30

0.04

7.0

0.4

Autumn

7.2

8.2

87.0

97.2

34.6

53.4

7.9

8.1

13.4

17.2

9.6~

446

4.0

8.0

38.0

23.0

11.0

0.33

0.04

11.0

0.9

Winter

8.5

9.7

89.5

96.6

31.6

47.9

7.8

8.1

8.4

11.3

14.1~

456

0.7

9.0

70.0~

65.0

7.0~

0.35

0.03

11.0

1.8

Spring

8.2

8.9

96.7

104.4

33.3

50.5

7.8

8.2

12.5

16.3

3.7~

443

3.7

7.0

29.0~

11.0

2.0~

0.30

0.03

5.0

1.0

+

NB: DO (dissolved oxygen), Cond (Conductivity), Turb (turbidity), Redox (Reduction / Oxidation potential), Chl a (Chlorophyll a – Lab analysis), TAN (Total Ammonia Nitrogen (NH3 and NH4 )), NOx (Nitrite and Nitrate), NO3 (Nitrate),
NO2 (Nitrite), DRP (Dissolved reactive phosphorous), SiO4 (Silicate), ND = No Data, ~ <95% confidence. Figures shown above are based on data collected from 18/03/2009 to 12/10/2018.

Middle
5 metres

Physico-chemical indicators and guideline values for aquatic ecosystems
DO (mg/L)

DO (% sat)

Salinity

Cond

Temp (oC)

pH

Turb

Redox

Chl a

TAN
as N

NOx
as N

NO3
as N

NO2
as N

Total N
as N

Total P
as P

DRP
as P

SiO4
as Si

lower

upper

lower

upper

(PPT)

(mS/cm)

lower

upper

lower

upper

NTU

(mV)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(mg/L)

(mg/L)

(µg/L)

(mg/L)

Annual

6.5

8.1

79.4

97.4

35.6

54.6

7.8

8.1

12.2

16.5

9.2

447

ND

ND

ND

ND

ND

ND

ND

ND

ND

Summer

6.8

8.2

84.4

103.2

35.3

54.0

7.9

8.2

15.7

17.7

10.4~

439

ND

ND

ND

ND

ND

ND

ND

ND

ND

Autumn

5.7

7.2

70.7

89.5

35.8

54.9

7.8

8.1

14.6

16.8

9.3~

447

ND

ND

ND

ND

ND

ND

ND

ND

ND

Winter

6.9

7.9

81.1

90.0

35.7

54.5

7.8

8.1

11.5

12.6

9.3~

459

ND

ND

ND

ND

ND

ND

ND

ND

ND

Spring

7.5

8.8

88.4

103.3

35.4

53.8

7.8

8.2

12.2

14.4

6.3~

447

ND

ND

ND

ND

ND

ND

ND

ND

ND

NH4+)),

NB: DO (dissolved oxygen), Cond (Conductivity), Turb (turbidity), Redox (Reduction / Oxidation potential), Chl a (Chlorophyll a – Lab analysis), TAN (Total Ammonia Nitrogen (NH3 and
NO2 (Nitrite), DRP (Dissolved reactive phosphorous), SiO4 (Silicate), ND = No Data, ~ <95% confidence. Figures shown above are based on data collected from 18/03/2009 to 12/10/2018.

NOx (Nitrite and Nitrate), NO3 (Nitrate),

Bottom

Physico-chemical indicators and guideline values for aquatic ecosystems
DO (mg/L)

DO (% sat)

Salinity

Cond

Temp (oC)

pH

Turb

Redox

Chl a

TAN
as N

NOx
as N

NO3
as N

NO2
as N

Total N
as N

Total P
as P

DRP
as P

SiO4
as Si

lower

upper

lower

upper

(PPT)

(mS/cm)

lower

upper

lower

upper

NTU

(mV)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(mg/L)

(mg/L)

(µg/L)

(mg/L)

Annual

5.1

7.1

61.7

82.3

36.2

55.1

7.8

8.1

12.4

16.0

10.3

450

ND

11.0

66.0

57.0

14.0

0.34

0.05

16.0

0.5

Summer

5.0

6.7

61.5

81.8

36.0

54.7

7.8

8.1

14.4

17.1

12.2~

442

ND

14.0

9.0~

14.0

4.0~

0.29

0.04

14.0

0.4

Autumn

4.6

6.2

59.4

77.9

36.3

55.2

7.8

8.1

14.7

16.4

11.4~

449

ND

12.0

56.0

46.0

18.0

0.34

0.05

18.0

0.5

Winter

6.6

7.3

77.4

85.1

36.1

54.9

7.7

8.1

11.9

13.2

10.2~

459

ND

6.0

71.0~

69.0

7.0~

0.36

0.04

16.0

0.4

Spring

5.4

7.1

63.3

82.0

36.1

54.9

7.8

8.1

11.9

13.2

6.5~

449

ND

13.0

56.0~

48.0

5.0~

0.30

0.04

16.0

0.4

+

NB: DO (dissolved oxygen), Cond (Conductivity), Turb (turbidity), Redox (Reduction / Oxidation potential), Chl a (Chlorophyll a – Lab analysis), TAN (Total Ammonia Nitrogen (NH3 and NH4 )), NOx (Nitrite and Nitrate), NO3 (Nitrate),
NO2 (Nitrite), DRP (Dissolved reactive phosphorous), SiO4 (Silicate), ND = No Data, ~ <95% confidence. Figures shown above are based on data collected from 18/03/2009 to 12/10/2018.

5m and
bottom
(Below
halocline)

Physico-chemical indicators and guideline values for aquatic ecosystems
DO (mg/L)

DO (% sat)

Salinity

Cond

Temp (oC)

pH

Turb

Redox

Chl a

TAN
as N

NOx
as N

NO3
as N

NO2
as N

Total N
as N

Total P
as P

DRP
as P

SiO4
as Si

lower

upper

lower

upper

(PPT)

(mS/cm)

lower

upper

lower

upper

NTU

(mV)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(µg/L)

(mg/L)

(mg/L)

(µg/L)

(mg/L)

Annual

5.6

7.6

69.8

91.4

36.0

54.9

7.8

8.1

12.3

16.4

10.1

448

ND

11.0

66.0

57.0

14.0

0.34

0.05

16.0

0.5

Summer

5.4

7.9

67.2

97.6

35.6

54.6

7.8

8.2

14.6

17.4

11.7

441

ND

14.0

9.0~

14.0

4.0~

0.29

0.04

14.0

0.4

Autumn

5.1

6.9

63.8

84.6

36.2

55.1

7.8

8.1

14.6

16.6

10.7

448

ND

12.0

56.0

46.0

18.0

0.34

0.05

18.0

0.5

Winter

6.8

7.6

79.2

87.3

36.0

54.9

7.8

8.1

11.7

13.0

10.0

465

ND

6.0

71.0~

69.0

7.0~

0.36

0.04

16.0

0.4

Spring

6.4

8.4

73.8

100.6

35.9

54.7

7.8

8.1

11.9

13.4

6.5

449

ND

13.0

56.0~

48.0

5.0~

0.30

0.04

16.0

0.4

NH4+)),

NB: DO (dissolved oxygen), Cond (Conductivity), Turb (turbidity), Redox (Reduction / Oxidation potential), Chl a (Chlorophyll a – Lab analysis), TAN (Total Ammonia Nitrogen (NH3 and
NO2 (Nitrite), DRP (Dissolved reactive phosphorous), SiO4 (Silicate), ND = No Data, ~ <95% confidence. Figures shown above are based on data collected from 18/03/2009 to 12/10/2018.

NOx (Nitrite and Nitrate), NO3 (Nitrate),

Guideline Values for Aquatic Ecosystems

CYGNET ESTUARY
The guideline values (GVs) for aquatic ecosystems presented herein have been derived from site
specific information in accordance with the National Water Quality Management Strategy
(NWQMS).
Site Code – BEMP-HEDC11
Site Location: E: 507312.3 N: 5217304.4
Water Body Name: Cygnet Estuary
INCRA Mesoscale Region: BRUNY
Ecosystem Classification:
Slightly to Moderately disturbed ecosystem
Data Provider:
Marine Farming Branch DPIPWE
Period of record:
18/03/2009 to 12/10/2018

Site Specific Values
The following tables display the site specific data as percentiles for the surface, 5 metre depth and
near bottom of the water column. Salinity data indicates that at and below 5 metres salinity is
relatively stable and akin to sea water (35 ppt). Data from the 5 metre and near bottom depths have
been combined to represent the water column below the halocline. The surface water data is
representative of the water column above the halocline.
Field measurements were taken at the surface, 5 metres and near bottom. Nutrient samples for
laboratory analysis were taken at the surface and near bottom only. Chlorophyll a data was collected
for laboratory analysis from a 12 metre integrated sample (surface to a depth of 12 metres).
The shaded values represent the guideline values for aquatic ecosystems for the depth indicated on
an annual or seasonal basis. These values can be applied as default values for aquatic ecosystems to
the Cygnet Estuary landward of a line between Beaupre Point and the northern extent of Cygnet
Point.
The Broadscale Environmental Monitoring Program (BEMP) of the Huon Estuary and
D’Entrecasteaux Channel, commenced in March 2009. Monitoring is undertaken on a near monthly
basis by environmental consultants on behalf of the marine finfish farm licence holders in the
D’Entrecasteaux Channel and Huon River/Port Esperance Marine Farm Development Plan (MFDP)
areas.

Guideline Values for Aquatic Ecosystems
Annual Guidelines for Aquatic Ecosystems for Surface waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

7.0

7.2

7.4

8.1

8.8

9.2

9.8

144

Dissolved Oxygen (%)

85.5

87.5

90.4

95.9

102.4

104.4

107.8

144

Salinity (PPT)

19.6

24.7

27.7

32.4

34.2

34.9

35.4

141

Field Cond@TRef25 (mS/cm)

28.6

38.3

41.9

49.6

52.6

53.7

54.4

85

pH field - sensor TC

7.7

7.8

7.8

8.0

8.1

8.2

8.2

127

Temperature (Celsius)

8.8

9.6

11.0

15.3

17.7

18.6

19.0

144

Turbidity (NTU)

0.4

0.7

1.0

3.0

10.4

17.5

21.6

47

-688

40

101

392

444

455

469

87

Redox (mV)

0.3

0.3

0.5

1.6

3.1

4.5

5.3

145

TAN as N (mg/L)

0.003

0.003

0.003

0.005

0.008

0.009

0.011

134

Nitrite and Nitrate as N mg/L

0.001

0.001

0.001

0.014

0.048

0.060

0.068

52

Nitrate as N mg/L

0.001

0.001

0.001

0.004

0.033

0.052

0.061

135

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.006

0.008

0.013

39

Nitrogen (Total) as N mg/L

0.15

0.18

0.21

0.26

0.32

0.35

0.37

145

Phosphorus (Total) as P mg/L

0.02

0.02

0.02

0.03

0.04

0.04

0.04

145

DRP as P mg/L

0.002

0.003

0.004

0.006

0.009

0.011

0.012

96

Chlorophyll a (µg/L)*

0.1
0.2
0.2
0.5
1.2
1.8
1.9
96
Silica as Si mg/L
*Integrated sample 0 to 12 metres, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Summer Guidelines for Aquatic Ecosystems for Surface waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

7.0

7.1

7.3

7.8

8.2

8.4

8.4

34

Dissolved Oxygen (%)

91.1

92.1

95.4

99.4

104.1

105.1

107.2

34

Salinity (PPT)

28.7

31.0

32.1

33.7

34.6

35.3

35.6

32

Field Cond@TRef25 (mS/cm)

39.0

46.9

48.2

51.9

53.6

54.1

54.7

20

pH field - sensor TC

7.6

7.7

7.8

8.0

8.2

8.2

8.2

26

Temperature (Celsius)

16.3

16.4

17.0

17.9

18.9

20.0

20.6

34

Turbidity (NTU)

0.6

0.8

1.0

5.5

18.4

23.9

26.8

12

3

34

44

371

438

441

446

20

0.8

1.2

1.4

2.0

2.8

3.8

4.3

34

TAN as N (mg/L)

0.001

0.002

0.003

0.005

0.007

0.008

0.008

30

Nitrite and Nitrate as N mg/L

0.001

0.001

0.001

0.001

0.002

0.003

0.004

9

Nitrate as N mg/L

0.001

0.001

0.001

0.001

0.001

0.003

0.003

30

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.001

0.001

0.001

8

Nitrogen (Total) as N mg/L

0.12

0.15

0.18

0.25

0.30

0.31

0.33

34

Phosphorus (Total) as P mg/L

0.02

0.02

0.02

0.03

0.04

0.04

0.05

34

DRP as P mg/L

0.002

0.002

0.004

0.005

0.007

0.008

0.009

22

Redox (mV)
Chlorophyll a (µg/L)*

0.1
0.1
0.1
0.3
0.4
0.5
0.6
22
Silica as Si mg/L
*Integrated sample 0 to 12 metres, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Guideline Values for Aquatic Ecosystems
Autumn Guidelines for Aquatic Ecosystems for Surface waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

6.8

7.0

7.2

7.7

8.2

8.7

8.9

51

Dissolved Oxygen (%)

83.0

85.4

87.0

93.5

97.2

102.2

107.1

51

Salinity (PPT)

24.5

26.8

29.5

33.3

34.6

35.2

35.6

50

Field Cond@TRef25 (mS/cm)

37.8

40.0

46.0

50.8

53.4

54.3

55.9

29

pH field - sensor TC

7.8

7.8

7.9

8.0

8.1

8.2

8.2

46

Temperature (Celsius)

10.1

11.1

13.4

15.6

17.2

17.9

18.7

51

Turbidity (NTU)

0.7

0.8

2.2

7.5

9.6

10.3

10.4

9

-999

-996

94

406

446

451

476

32

0.4

0.6

1.0

2.1

4.0

5.4

6.6

52

TAN as N (mg/L)

0.003

0.003

0.003

0.005

0.008

0.009

0.016

47

Nitrite and Nitrate as N mg/L

0.001

0.001

0.001

0.017

0.038

0.041

0.044

20

Nitrate as N mg/L

0.001

0.001

0.001

0.006

0.023

0.029

0.034

48

Nitrite as N mg/L

0.001

0.001

0.001

0.003

0.011

0.014

0.015

15

Nitrogen (Total) as N mg/L

0.18

0.20

0.21

0.27

0.33

0.34

0.37

52

Phosphorus (Total) as P mg/L

0.02

0.02

0.02

0.03

0.04

0.04

0.05

52

DRP as P mg/L

0.004

0.004

0.005

0.008

0.011

0.011

0.012

33

Redox (mV)
Chlorophyll a (µg/L)*

0.1
0.2
0.2
0.5
0.9
1.3
1.5
33
Silica as Si mg/L
*Integrated sample 0 to 12 metres, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Winter Guidelines for Aquatic Ecosystems for Surface waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

7.4

7.9

8.5

9.0

9.7

10.5

10.7

30

Dissolved Oxygen (%)

85.1

87.2

89.5

93.6

96.6

98.9

101.3

30

Salinity (PPT)

12.1

15.0

22.2

27.3

31.6

33.2

34.0

30

Field Cond@TRef25 (mS/cm)

23.1

24.6

34.2

42.2

47.9

50.6

52.6

18

pH field - sensor TC

7.6

7.7

7.8

7.9

8.1

8.2

8.2

29

Temperature (Celsius)

7.7

8.3

8.4

9.9

11.3

11.8

12.4

30

Turbidity (NTU)

0.7

1.0

1.7

3.0

14.1

18.6

20.4

13

Redox (mV)

124

136

161

364

456

469

470

18

Chlorophyll a (µg/L)*

0.3

0.3

0.3

0.3

0.7

0.8

1.1

30

TAN as N (mg/L)

0.003

0.003

0.003

0.006

0.009

0.011

0.011

29

Nitrite and Nitrate as N mg/L

0.028

0.035

0.047

0.057

0.070

0.075

0.121

12

Nitrate as N mg/L

0.027

0.032

0.034

0.051

0.065

0.070

0.083

29

Nitrite as N mg/L

0.004

0.004

0.004

0.005

0.007

0.007

0.008

8

Nitrogen (Total) as N mg/L

0.21

0.25

0.26

0.32

0.35

0.38

0.41

30

Phosphorus (Total) as P mg/L

0.02

0.02

0.03

0.03

0.03

0.04

0.04

30

DRP as P mg/L

0.006

0.007

0.008

0.010

0.011

0.012

0.013

21

0.4
0.6
0.6
1.4
1.8
1.9
2.0
21
Silica as Si mg/L
*Integrated sample 0 to 12 metres, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Guideline Values for Aquatic Ecosystems
Spring Guidelines for Aquatic Ecosystems for Surface waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

7.8

7.9

8.2

8.6

8.9

9.1

9.6

29

Dissolved Oxygen (%)

93.8

94.4

96.7

100.6

104.4

105.8

109.3

29

Salinity (PPT)

21.4

25.1

29.5

31.5

33.3

33.9

34.1

29

Field Cond@TRef25 (mS/cm)

39.5

43.3

46.9

49.2

50.5

51.6

51.9

18

pH field - sensor TC

7.7

7.7

7.8

8.0

8.2

8.2

8.3

26

Temperature (Celsius)

11.0

11.5

12.5

14.3

16.3

17.2

18.1

29

Turbidity (NTU)

0.3

0.6

0.9

1.2

3.7

6.2

8.5

13

Redox (mV)

49

89

110

402

443

454

460

17

Chlorophyll a (µg/L)*

0.1

0.5

1.0

2.1

3.7

5.0

5.1

29

TAN as N (mg/L)

0.003

0.003

0.003

0.005

0.007

0.009

0.010

28

Nitrite and Nitrate as N mg/L

0.001

0.001

0.001

0.003

0.029

0.036

0.046

11

Nitrate as N mg/L

0.001

0.001

0.001

0.001

0.011

0.017

0.023

28

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.002

0.003

0.004

8

Nitrogen (Total) as N mg/L

0.15

0.17

0.21

0.24

0.30

0.33

0.35

29

Phosphorus (Total) as P mg/L

0.02

0.02

0.02

0.03

0.03

0.03

0.04

29

DRP as P mg/L

0.002

0.002

0.003

0.004

0.005

0.006

0.006

20

0.1
0.2
0.2
0.4
1.0
1.8
2.2
20
Silica as Si mg/L
*Integrated sample 0 to 12 metres, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Annual Guidelines for Aquatic Ecosystems for mid water 5 m (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

5.5

6.0

6.5

7.3

8.1

8.5

8.8

144

Dissolved Oxygen (%)

70.0

72.9

79.4

88.0

97.4

103.3

107.3

144

Salinity (PPT)

33.6

33.9

34.4

34.9

35.6

36.2

36.6

141

Field Cond@TRef25 (mS/cm)

51.5

52.1

52.6

53.6

54.6

55.4

56.6

85

pH field - sensor TC

7.7

7.7

7.8

8.0

8.1

8.2

8.2

125

Temperature (Celsius)

11.4

11.7

12.2

14.8

16.5

17.6

17.8

144

Turbidity (NTU)

0.3

0.5

0.7

3.0

9.2

10.9

17.2

42

-691

40

101

404

447

458

472

87

Redox (mV)
Chlorophyll a (µg/L)*

ND

TAN as N (mg/L)

ND

Nitrite and Nitrate as N mg/L

ND

Nitrate as N mg/L

ND

Nitrite as N mg/L

ND

Nitrogen (Total) as N mg/L

ND

Phosphorus (Total) as P mg/L

ND

DRP as P mg/L

ND

ND
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Guideline Values for Aquatic Ecosystems
Summer Guidelines for Aquatic Ecosystems for mid water 5 m (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

6.1

6.2

6.8

7.5

8.2

8.5

8.6

34

Dissolved Oxygen (%)

77.0

80.0

84.4

95.3

103.2

107.0

109.1

34

Salinity (PPT)

33.4

33.9

34.4

34.9

35.3

35.6

36.1

32

Field Cond@TRef25 (mS/cm)

48.9

51.1

52.1

53.2

54.0

54.7

55.5

20

pH field - sensor TC

7.7

7.8

7.9

8.1

8.2

8.2

8.2

26

Temperature (Celsius)

14.4

14.6

15.7

16.5

17.7

18.6

19.0

34

Turbidity (NTU)

0.3

0.3

0.5

2.8

10.4

18.5

22.8

12

2

34

43

393

439

442

450

20

Redox (mV)
Chlorophyll a (µg/L)*

ND

TAN as N (mg/L)

ND

Nitrite and Nitrate as N mg/L

ND

Nitrate as N mg/L

ND

Nitrite as N mg/L

ND

Nitrogen (Total) as N mg/L

ND

Phosphorus (Total) as P mg/L

ND

DRP as P mg/L

ND

ND
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Autumn Guidelines for Aquatic Ecosystems for mid water 5 m (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

5.1

5.2

5.7

6.6

7.2

7.6

8.0

51

Dissolved Oxygen (%)

64.1

65.3

70.7

81.9

89.5

94.3

96.5

51

Salinity (PPT)

34.2

34.4

34.7

35.1

35.8

36.3

36.9

50

Field Cond@TRef25 (mS/cm)

52.6

52.8

53.1

53.9

54.9

56.2

56.8

29

pH field - sensor TC

7.7

7.7

7.8

8.0

8.1

8.1

8.2

44

Temperature (Celsius)

13.5

14.0

14.6

15.8

16.8

17.3

17.7

51

Turbidity (NTU)

1.4

2.2

2.8

8.3

9.3

10.1

10.5

8

-999

-996

90

409

447

451

590

32

Redox (mV)
Chlorophyll a (µg/L)*

ND

TAN as N (mg/L)

ND

Nitrite and Nitrate as N mg/L

ND

Nitrate as N mg/L

ND

Nitrite as N mg/L

ND

Nitrogen (Total) as N mg/L

ND

Phosphorus (Total) as P mg/L

ND

DRP as P mg/L

ND

ND
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Guideline Values for Aquatic Ecosystems
Winter Guidelines for Aquatic Ecosystems for mid water 5 m (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

6.7

6.8

6.9

7.4

7.9

8.1

8.4

30

Dissolved Oxygen (%)

79.0

79.8

81.1

85.6

90.0

91.8

92.7

30

Salinity (PPT)

33.7

34.2

34.4

34.9

35.7

36.1

36.7

30

Field Cond@TRef25 (mS/cm)

52.2

52.6

52.9

53.6

54.5

55.2

55.8

18

pH field - sensor TC

7.7

7.7

7.8

7.9

8.1

8.1

8.2

29

Temperature (Celsius)

9.8

10.0

11.5

12.0

12.6

13.2

13.5

30

Turbidity (NTU)

0.4

0.5

0.8

7.8

9.3

11.5

14.5

11

Redox (mV)

127

135

158

366

459

472

473

18

Chlorophyll a (µg/L)*

ND

TAN as N (mg/L)

ND

Nitrite and Nitrate as N mg/L

ND

Nitrate as N mg/L

ND

Nitrite as N mg/L

ND

Nitrogen (Total) as N mg/L

ND

Phosphorus (Total) as P mg/L

ND

DRP as P mg/L

ND

ND
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Spring Guidelines for Aquatic Ecosystems for mid water 5 m (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

7.3

7.3

7.5

8.2

8.8

8.9

9.5

29

Dissolved Oxygen (%)

85.1

86.0

88.4

95.4

103.3

107.1

113.0

29

Salinity (PPT)

33.0

33.7

34.0

34.6

35.4

35.6

36.6

29

Field Cond@TRef25 (mS/cm)

51.3

51.8

52.0

52.7

53.8

54.7

56.0

18

pH field - sensor TC

7.7

7.7

7.8

8.0

8.2

8.2

8.3

26

Temperature (Celsius)

11.4

11.5

12.2

12.8

14.4

15.0

16.3

29

Turbidity (NTU)

0.5

0.5

0.7

1.5

6.3

6.8

8.6

11

Redox (mV)

48

90

109

404

447

458

464

17

Chlorophyll a (µg/L)*

ND

TAN as N (mg/L)

ND

Nitrite and Nitrate as N mg/L

ND

Nitrate as N mg/L

ND

Nitrite as N mg/L

ND

Nitrogen (Total) as N mg/L

ND

Phosphorus (Total) as P mg/L

ND

DRP as P mg/L

ND

ND
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

Guideline Values for Aquatic Ecosystems
Annual Guidelines for Aquatic Ecosystems for bottom waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

4.1

4.6

5.1

6.1

7.1

7.2

7.5

144

Dissolved Oxygen (%)

51.8

58.1

61.7

74.2

82.3

85.3

88.2

144

Salinity (PPT)

34.6

34.7

34.9

35.2

36.2

36.5

37.3

141

Field Cond@TRef25 (mS/cm)

52.8

53.0

53.4

54.3

55.1

56.3

57.1

85

pH field - sensor TC

7.6

7.7

7.8

7.9

8.1

8.1

8.2

125

Temperature (Celsius)

11.7

12.0

12.4

14.3

16.0

16.9

17.3

144

Turbidity (NTU)

0.3

0.7

1.2

4.5

10.3

11.8

15.7

46

-722

18

91

405

450

464

475

87

TAN as N (mg/L)

0.003

0.003

0.003

0.006

0.011

0.017

0.020

134

Nitrite and Nitrate as N mg/L

0.001

0.001

0.004

0.045

0.066

0.071

0.074

52

Nitrate as N mg/L

0.001

0.002

0.006

0.027

0.057

0.065

0.071

135

Nitrite as N mg/L

0.001

0.001

0.001

0.006

0.014

0.017

0.018

39

Nitrogen (Total) as N mg/L

0.18

0.20

0.24

0.29

0.34

0.37

0.39

145

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.05

0.05

0.05

145

DRP as P mg/L

0.007

0.009

0.011

0.014

0.016

0.019

0.020

96

Redox (mV)

ND

Chlorophyll a (µg/L)*

0.1
0.2
0.3
0.4
0.5
0.5
0.5
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Summer Guidelines for Aquatic Ecosystems for bottom waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

4.6

4.7

5.0

5.7

6.7

7.2

7.6

34

Dissolved Oxygen (%)

57.5

58.4

61.5

70.7

81.8

89.6

91.6

34

Salinity (PPT)

34.7

34.7

34.8

35.2

36.0

36.2

36.4

32

Field Cond@TRef25 (mS/cm)

50.9

52.7

52.8

53.9

54.7

55.3

56.4

20

pH field - sensor TC

7.5

7.7

7.8

8.0

8.1

8.2

8.2

26

Temperature (Celsius)

13.6

13.8

14.4

15.9

17.1

17.4

17.5

34

Turbidity (NTU)

1.9

2.4

3.5

6.7

12.2

16.9

220.9

11

Redox (mV)

-7

14

26

397

442

453

485

20

TAN as N (mg/L)

0.001

0.002

0.003

0.006

0.014

0.019

0.025

30

Nitrite and Nitrate as N mg/L

0.001

0.001

0.001

0.002

0.009

0.018

0.024

9

Nitrate as N mg/L

0.001

0.001

0.001

0.004

0.014

0.017

0.024

30

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.004

0.008

0.011

8

Nitrogen (Total) as N mg/L

0.17

0.18

0.19

0.26

0.29

0.32

0.34

34

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.04

0.05

0.05

34

DRP as P mg/L

0.004

0.005

0.007

0.012

0.014

0.018

0.020

22

ND

Chlorophyll a (µg/L)*

0.1
0.1
0.2
0.4
0.4
0.5
0.5
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Guideline Values for Aquatic Ecosystems
Autumn Guidelines for Aquatic Ecosystems for bottom waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

3.9

4.1

4.6

5.6

6.2

6.7

6.9

51

Dissolved Oxygen (%)

48.7

51.3

59.4

67.3

77.9

82.1

84.0

51

Salinity (PPT)

35.0

35.0

35.1

35.2

36.3

36.5

37.2

50

Field Cond@TRef25 (mS/cm)

53.1

53.2

53.5

54.7

55.2

56.5

57.3

29

pH field - sensor TC

7.5

7.7

7.8

7.9

8.1

8.1

8.2

44

Temperature (Celsius)

13.9

14.1

14.7

15.8

16.4

17.0

17.2

51

Turbidity (NTU)

1.0

1.0

1.6

6.2

11.4

11.6

11.8

10

-999

-999

74

410

449

452

655

32

Redox (mV)

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.003

0.007

0.012

0.018

0.021

47

Nitrite and Nitrate as N mg/L

0.001

0.002

0.014

0.045

0.056

0.067

0.072

20

Nitrate as N mg/L

0.002

0.008

0.017

0.027

0.046

0.057

0.067

48

Nitrite as N mg/L

0.001

0.001

0.005

0.010

0.018

0.020

0.021

15

Nitrogen (Total) as N mg/L

0.20

0.23

0.26

0.31

0.34

0.38

0.38

52

Phosphorus (Total) as P mg/L

0.03

0.03

0.03

0.04

0.05

0.05

0.05

52

DRP as P mg/L

0.012

0.012

0.012

0.016

0.018

0.019

0.021

33

0.3
0.3
0.3
0.4
0.5
0.6
0.6
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Winter Guidelines for Aquatic Ecosystems for bottom waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

6.1

6.3

6.6

7.1

7.3

7.5

7.6

30

Dissolved Oxygen (%)

72.2

74.0

77.4

81.9

85.1

86.7

87.7

30

Salinity (PPT)

34.6

34.8

34.8

35.2

36.1

36.5

37.5

30

Field Cond@TRef25 (mS/cm)

53.1

53.3

53.7

54.4

54.9

56.2

56.9

18

pH field - sensor TC

7.7

7.7

7.7

7.9

8.1

8.1

8.1

29

Temperature (Celsius)

10.5

10.9

11.9

12.4

13.2

13.4

13.7

30

Turbidity (NTU)

0.1

0.2

0.9

5.1

10.2

11.3

14.6

12

Redox (mV)

118

131

152

365

459

472

473

18

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.003

0.004

0.006

0.007

0.008

29

Nitrite and Nitrate as N mg/L

0.053

0.055

0.063

0.068

0.071

0.076

0.080

12

Nitrate as N mg/L

0.047

0.048

0.051

0.061

0.069

0.072

0.073

29

Nitrite as N mg/L

0.004

0.004

0.004

0.006

0.007

0.011

0.014

8

Nitrogen (Total) as N mg/L

0.21

0.25

0.25

0.34

0.36

0.39

0.42

30

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.04

0.05

0.05

30

DRP as P mg/L

0.011

0.012

0.013

0.015

0.016

0.017

0.017

21

0.2
0.3
0.3
0.3
0.4
0.5
0.5
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Guideline Values for Aquatic Ecosystems
Spring Guidelines for Aquatic Ecosystems for bottom waters (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

4.9

5.2

5.4

6.5

7.1

7.1

7.2

29

Dissolved Oxygen (%)

58.6

59.9

63.3

76.4

82.0

83.1

84.5

29

Salinity (PPT)

34.5

34.5

34.9

35.4

36.1

36.5

37.2

29

Field Cond@TRef25 (mS/cm)

53.2

53.2

53.8

54.3

54.9

55.6

56.8

18

pH field - sensor TC

7.6

7.7

7.8

7.9

8.1

8.1

8.2

26

Temperature (Celsius)

11.3

11.7

11.9

12.5

13.2

13.3

13.4

29

Turbidity (NTU)

0.3

0.4

0.8

1.9

6.5

7.5

8.3

13

Redox (mV)

39

86

103

405

449

460

467

17

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.005

0.008

0.013

0.015

0.019

28

Nitrite and Nitrate as N mg/L

0.004

0.004

0.016

0.042

0.056

0.061

0.068

11

Nitrate as N mg/L

0.003

0.003

0.009

0.027

0.048

0.057

0.068

28

Nitrite as N mg/L

0.001

0.001

0.002

0.003

0.005

0.006

0.007

8

Nitrogen (Total) as N mg/L

0.20

0.22

0.25

0.28

0.30

0.36

0.39

29

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.04

0.05

0.06

29

DRP as P mg/L

0.007

0.008

0.010

0.014

0.016

0.020

0.021

20

0.1
0.2
0.2
0.3
0.4
0.4
0.4
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Annual Guidelines for Aquatic Ecosystems for below halocline (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

4.6

5.1

5.6

6.8

7.6

8.1

8.5

288

Dissolved Oxygen (%)

58.0

61.5

69.8

81.2

91.4

97.7

103.3

288

Salinity (PPT)

33.9

34.4

34.6

35.1

36.0

36.4

37.1

282

Field Cond@TRef25 (mS/cm)

52.0

52.5

53.0

53.9

54.9

56.0

57.0

170

pH field - sensor TC

7.6

7.7

7.8

8.0

8.1

8.2

8.2

250

Temperature (Celsius)

11.4

11.9

12.3

14.5

16.4

17.2

17.6

288

Turbidity (NTU)

0.2

0.5

1.0

3.5

10.1

11.5

17.3

88

-978

22

96

405

448

461

473

174

TAN as N (mg/L)

0.003

0.003

0.003

0.006

0.011

0.017

0.020

134

Nitrite and Nitrate as N mg/L

0.001

0.001

0.004

0.045

0.066

0.071

0.074

52

Nitrate as N mg/L

0.001

0.002

0.006

0.027

0.057

0.065

0.071

135

Nitrite as N mg/L

0.001

0.001

0.001

0.006

0.014

0.017

0.018

39

Nitrogen (Total) as N mg/L

0.18

0.20

0.24

0.29

0.34

0.37

0.39

145

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.05

0.05

0.05

145

DRP as P mg/L

0.007

0.009

0.011

0.014

0.016

0.019

0.020

96

Redox (mV)

ND

Chlorophyll a (µg/L)*

0.1
0.2
0.3
0.4
0.5
0.5
0.5
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Guideline Values for Aquatic Ecosystems
Summer Guidelines for Aquatic Ecosystems for below halocline (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

4.7

5.0

5.4

6.7

7.9

8.2

8.5

68

Dissolved Oxygen (%)

58.4

61.5

67.2

84.2

97.6

103.1

106.9

68

Salinity (PPT)

33.6

34.3

34.6

35.0

35.6

36.1

36.2

64

Field Cond@TRef25 (mS/cm)

48.9

51.5

52.7

53.4

54.6

55.2

56.3

40

pH field - sensor TC

7.5

7.7

7.8

8.0

8.2

8.2

8.2

52

Temperature (Celsius)

13.8

14.2

14.6

16.3

17.4

17.7

18.6

68

Turbidity (NTU)

0.3

0.5

1.5

5.2

11.7

18.8

26.3

23

Redox (mV)

-7

15

37

395

441

449

461

40

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.001

0.002

0.003

0.006

0.014

0.019

0.025

30

Nitrite and Nitrate as N mg/L

0.001

0.001

0.001

0.002

0.009

0.018

0.024

9

Nitrate as N mg/L

0.001

0.001

0.001

0.004

0.014

0.017

0.024

30

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.004

0.008

0.011

8

Nitrogen (Total) as N mg/L

0.17

0.18

0.19

0.26

0.29

0.32

0.34

34

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.04

0.05

0.05

34

DRP as P mg/L

0.004

0.005

0.007

0.012

0.014

0.018

0.020

22

0.1
0.1
0.2
0.4
0.4
0.5
0.5
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Autumn Guidelines for Aquatic Ecosystems for below halocline (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

4.1

4.6

5.1

6.1

6.9

7.3

7.8

102

Dissolved Oxygen (%)

51.5

57.7

63.8

73.9

84.6

89.5

94.2

102

Salinity (PPT)

34.4

34.6

34.9

35.2

36.2

36.5

37.3

100

Field Cond@TRef25 (mS/cm)

52.8

53.0

53.3

54.3

55.1

56.5

57.1

58

pH field - sensor TC

7.6

7.7

7.8

8.0

8.1

8.1

8.2

88

Temperature (Celsius)

13.8

14.0

14.6

15.8

16.6

17.1

17.5

102

Turbidity (NTU)

1.0

1.0

1.8

8.3

10.7

11.5

11.7

18

-999

-999

75

409

448

452

710

64

Redox (mV)

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.003

0.007

0.012

0.018

0.021

47

Nitrite and Nitrate as N mg/L

0.001

0.002

0.014

0.045

0.056

0.067

0.072

20

Nitrate as N mg/L

0.002

0.008

0.017

0.027

0.046

0.057

0.067

48

Nitrite as N mg/L

0.001

0.001

0.005

0.010

0.018

0.020

0.021

15

Nitrogen (Total) as N mg/L

0.20

0.23

0.26

0.31

0.34

0.38

0.38

52

Phosphorus (Total) as P mg/L

0.03

0.03

0.03

0.04

0.05

0.05

0.05

52

DRP as P mg/L

0.012

0.012

0.012

0.016

0.018

0.019

0.021

33

0.3
0.3
0.3
0.4
0.5
0.6
0.6
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Guideline Values for Aquatic Ecosystems
Winter Guidelines for Aquatic Ecosystems for below halocline (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

6.3

6.6

6.8

7.2

7.6

7.9

8.1

60

Dissolved Oxygen (%)

74.0

77.4

79.2

84.3

87.3

89.9

91.7

60

Salinity (PPT)

34.0

34.3

34.5

35.1

36.0

36.4

37.2

60

Field Cond@TRef25 (mS/cm)

52.7

52.9

53.3

54.2

54.9

55.8

56.9

36

pH field - sensor TC

7.7

7.7

7.8

7.9

8.1

8.1

8.1

58

Temperature (Celsius)

10.0

10.6

11.7

12.2

13.0

13.4

13.5

60

Turbidity (NTU)

0.1

0.3

0.8

7.8

10.0

11.5

16.9

23

Redox (mV)

118

133

145

366

465

472

473

36

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.003

0.004

0.006

0.007

0.008

29

Nitrite and Nitrate as N mg/L

0.053

0.055

0.063

0.068

0.071

0.076

0.080

12

Nitrate as N mg/L

0.047

0.048

0.051

0.061

0.069

0.072

0.073

29

Nitrite as N mg/L

0.004

0.004

0.004

0.006

0.007

0.011

0.014

8

Nitrogen (Total) as N mg/L

0.21

0.25

0.25

0.34

0.36

0.39

0.42

30

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.04

0.05

0.05

30

DRP as P mg/L

0.011

0.012

0.013

0.015

0.016

0.017

0.017

21

0.2
0.3
0.3
0.3
0.4
0.5
0.5
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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Spring Guidelines for Aquatic Ecosystems for below halocline (Shaded)
Percentile

5th

10th

20th

Median

80th

90th

95th

Sample
Number

Dissolved Oxygen (mg/L)

5.2

5.4

6.4

7.3

8.4

8.8

8.9

58

Dissolved Oxygen (%)

59.9

63.6

73.8

85.0

100.6

103.3

106.8

58

Salinity (PPT)

33.7

34.0

34.4

34.9

35.9

36.3

37.2

58

Field Cond@TRef25 (mS/cm)

51.8

52.1

52.6

53.8

54.7

55.6

56.3

36

pH field - sensor TC

7.6

7.7

7.8

8.0

8.1

8.2

8.3

52

Temperature (Celsius)

11.3

11.6

11.9

12.6

13.4

14.5

14.9

58

Turbidity (NTU)

0.4

0.5

0.7

1.8

6.5

7.4

9.0

24

Redox (mV)

29

79

105

405

449

459

470

34

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.005

0.008

0.013

0.015

0.019

28

Nitrite and Nitrate as N mg/L

0.004

0.004

0.016

0.042

0.056

0.061

0.068

11

Nitrate as N mg/L

0.003

0.003

0.009

0.027

0.048

0.057

0.068

28

Nitrite as N mg/L

0.001

0.001

0.002

0.003

0.005

0.006

0.007

8

Nitrogen (Total) as N mg/L

0.20

0.22

0.25

0.28

0.30

0.36

0.39

29

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.04

0.05

0.06

29

DRP as P mg/L

0.007

0.008

0.010

0.014

0.016

0.020

0.021

20

0.1
0.2
0.2
0.3
0.4
0.4
0.4
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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