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Executive Summary
TasWater (TW) propose to relocate the existing Geeveston STP treated effluent outfall from the Kermandie River
into deeper, faster flowing water in the Huon River 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 Geeveston STP.
The Geeveston Sewage Treatment Plant Outfall Relocation Project involves pumping the treated effluent to a
new discharge location approximately 45 m off Shipwrights Point into the Huon River to a depth of
approximately 8 m. The components of the project include a new pump station, a 4.3 km pressure pipeline, and
an approximately 45 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 Geeveston 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 (HVC). 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 majority of the pipeline component, including the marine outfall. The
construction period is expected to last approximately 12 months and may impact on traffic movements along
the Huon 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 the seasonally low flowing riverine environment of the
Kermandie River into deeper waters off Shipwrights Point, the overall outcome is predicted to be a net
environmental benefit particularly for the Hospital Bay area of the Huon Estuary where the mouth of the
Kermandie River is located.
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

ANZG

Australian and New Zealand guidelines for fresh and marine water quality

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

PEV

Protected Environmental Value
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Term

Meaning

PS

Pump Station

PWWF

Peak Wet Weather Flow

STP

Sewage Treatment Plant

TSPA

Threatened Species Protection Act 1995

TW

TasWater
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1
1.1

Introduction
Title of proposal

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

Proposal overview

TasWater (TW) own and operate the Geeveston Sewage Treatment Plant (STP) in southern Tasmania. The STP
services around 740 local connections, primarily domestic, with a small number of trade waste customers. The
STP is licensed under Environmental Protection Notice (EPN) 8536/1 to treat an average dry weather flow
(ADWF) of 300 kL of sewage per day.
The Geeveston STP has been identified by TW as posing an unacceptably high risk to the environment, due to its
current discharge regime, which sees treated effluent discharged via an open‐ended pipeline to the Kermandie
River, adjacent to the STP. The Kermandie River has been identified as not receiving adequate flows to
sufficiently dilute and disperse the effluent discharged, especially during the dryer summer months. This leads to
potential public health risks, risks to downstream users of the waterway, and potential for eutrophication in the
waterway.
Through an extensive strategic business case analysis, TW identified that relocating the existing outfall into
deeper water, within the Huon River, was the most effective first step in improving the environmental
performance of the STP. By moving the outfall to a deeper, larger volume waterway, better dilution and
dispersion of the treated effluent will be achieved, resulting in reduced environmental impact and risk to human
health. The Project is seen as the first key upgrade in a staged approach towards achieving a sustainable
discharge at the Geeveston STP.
The proposed Project includes the following three key components:


A new treated effluent pump station (PS) and underground emergency storage tank at the existing STP
site to pump treated effluent through to the new discharge location.



A ~4.3 km buried pressure pipeline from the existing STP, following alongside the Huon Highway to the
east, past Port Huon to Shipwrights Point to convey treated effluent to the new discharge location.



A submerged effluent discharge outfall pipeline from a location at Shipwrights Point out to a discharge
point in the Huon River, 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.

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

4

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 $10 million.
1.3

Proposal location

The proposed Project will occur at Geeveston and surrounds in southern Tasmania. The proposed treated
effluent PS will be located within the STP site or at an alternative location adjacent to the site if geotechnical
conditions are found to be unsuitable, the marine outfall will be located off Shipwrights Point, and the treated
effluent pressure pipeline will run from the STP to the outfall location following the Huon Highway.
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 land for the purposes of this EIS are:


Geeveston Sewage Treatment Plant – 4552 Huon Highway, Geeveston, Tasmania (Title Reference
33859/1);



A portion of 4763 Huon Highway, Geeveston, Tasmania (Title Reference 159221/1); and



A portion of Crown land from the high‐water mark at Shipwrights Point, Port Huon 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 Geeveston 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 Tasmania 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 Geeveston STP currently discharges treated effluent, following disinfection, to the Kermandie River, a short
distance from the STP via an open‐ended pipe and operates as a continuous discharge (not batched). This
discharge arrangement results in poor dispersion and dilution (mixing), due to the low flows in the Kermandie
River, 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 Kermandie River, and the downstream Hospital Bay, 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 Geeveston 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
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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.
1.5

Legislative framework

TW submitted a NOI for the Project on 20 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. On 30 November 2020, the EPA issued new 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 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 for assessment.
The Project has not been referred to Commonwealth under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) as it is unlikely to significantly impact any matters of National Environmental
Significance.
In addition to the above statutory approval process the proposed Project will also have to 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 Geeveston STP effluent outfall at the Kermandie River into
deeper water within the Huon River, 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) either at the Geeveston STP, or adjacent,
with a design capacity of 2050 Peak Wet Weather Flow (PWWF).



Construction of a new 4.3 km buried pressure pipeline from the Geeveston STP to Shipwrights Point.



Installation of a new marine effluent discharge outfall pipeline and diffuser from Shipwrights Point out
approximately 45 m to a depth of 8 m in the Huon River.

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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2.1

Existing STP operation

The Geeveston STP in southern Tasmania is an existing Level 2 activity operated under EPN 8536/1. The
following provides an explanation of the current process flow of the Geeveston STP, which is also shown
graphically in Figure 2‐2.
The Geeveston STP is licensed to treat an ADWF of 300 kL of sewage per day. The STP inflow is impacted
significantly by rainfall events, with average inflow recorded during the winter months reaching 899 kL/day in
July 2019; during January 2020, the average daily recorded inflow dropped to 226 kL/day1.
Influent from the catchment initially passes through an inlet works area where it is screened for debris before
being passed to an influent pump station. The sewage is then pumped to one of two aeration holding tanks.
Once the required aeration time is reached the sewage is then pumped to one of two clarifier tanks for settling.
The settled sludge from the tanks is decanted as either Return Activated Sludge (RAS) or directed to a holding
tank for eventual transport offsite. The supernatant from the clarifiers is pumped to a chlorine contact tank
where sodium hypochlorite is added. The required contact time for ADWF is approximately 1 hour. Following
this the treated effluent is then discharged via an outlet pit to the Kermandie River outfall pipeline.
During high‐flow events there is the option to bypass the treatment process straight from the inlet pump station
to the outlet pit. Two bypass events occurred during the 2019/20 statutory reporting period1.

Figure 2‐2

Existing STP layout

2.2

Project components

2.2.1

Treated effluent pump station

A new treated effluent pump station (PS) is required to pump treated effluent in batches along a pressure
pipeline and effluent discharge outfall pipeline to the outfall location.

1

TasWater 2019/20 Geeveston Annual Environment Report (AER)

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

10

The new PS is proposed to be constructed within the boundary of the Geeveston STP site, as shown in Figure
2‐1, or alternatively at a location adjacent to the STP (also owned by TW) in the event unsuitable geotechnical
conditions are encountered at the primary site (e.g. hard rock). Current concept design consists of a 3.2 m
diameter precast concrete PS, with an operational volume of 5.7 m3 and a total volume of approximately 10 m3.
Power will be supplied to the PS via the existing STP switchboard infrastructure. A new DN300 inlet gravity main
will be installed between the chlorine contact tank and new PS.
To determine flow capacity requirements of the PS, TW have used industry standard procedures set within the
Water Services Association of Australia (WSAA) codes to calculate design flows. From the WSAA, design flows are
to be “…based on the anticipated ultimate peak wet weather inflows for the catchment” and “…should be based
on gauged flow surveys or calibrated modelled catchments with allowance for the ultimate catchment”2. TW
completed a flow survey within the Geeveston sewer network in 2018, with the observed flow data coupled with
localised rainfall data to calibrate a hydraulic model of the catchment3.
The calibrated model included review of sewer connections and anticipated population growth based on HVC
development strategies. This revised model determined a calculated ADWF of ~337 kL/day for 2020 flows and
identified a 2050 ADWF requirement of 472 kL/day (5.5 L/s over 24 hours). The model was also used to calculate
instantaneous Peak Wet Weather Flow (PWWF) for a range of Average Recurrence Internal (ARI) design storm
events, with a 1‐year ARI PWWF flow of 59.3 L/s (based on 2050 catchment growth) adopted for sizing the
design capacity of the PS. A 30‐year design horizon was adopted to provide future proofing for the PS; the
current Project does not involve any proposed increase to the existing STP licensed flows and any future
proposals to increase treatment capacity at the STP would be subject to separate approvals.
TW notes there is a discrepancy between the reported (i.e. to the EPA Tasmania in annual environment reports)
and calculated ADWF from the above modelling for 2020 flows. As part of the project a PS discharge flow meter
will be installed, providing an accurate measure of outlet flows from the STP and therefore discharge flows into
the receiving environment. This flow data will help to provide strategic information in assessing the STP
performance and capacity and will determine which staged future improvements at the STP are required.
The PS would discharge approximately 5.7 kL per batch at 60 L/s, resulting in each batch discharge lasting less
than two minutes, with several batches discharged per hour, depended on influent flow.
The new PS was reviewed against the EPA Sewage Pumping Station Environmental Guidelines 2019 (SPS
Guidelines) and was determined to have a location sensitivity of ‘Medium’. 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 planning horizon (472 kL/day), TW calculated that the PS
requires a design peak flow of 60 L/s. This ensures the PS can keep up with the 2050 planning horizon and up to
a 1‐year ARI storm event (calculated with storage of peak instantaneous flows).
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. At the PS design
horizon of 2050 ADWF, this equates to 79 m3.

2

WSAA 2005. Sewage Pumping Station Code of Australia Version 2.1 (WSA 04‐2005)

3

TWCDO 2020. Geeveston Sewer Model Update and Calibration (0013‐TEN‐GEEST01‐DE‐0001_B)
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Given the wet well of the PS can hold up to 10 m3, additional storage of 69 m3 is required to comply with the SPS
Guidelines. TW propose to install a below ground concrete emergency storage tank approximately 7 m in
diameter with 2 m of effective depth to cater for the additional volume requirements. The emergency storage
tank is proposed to be located adjacent to the existing sludge holding tank, or alternatively at a location adjacent
to the STP in the event unsuitable geotechnical conditions are encountered at the primary site (e.g. hard rock)
and linked to the PS with high‐level inlet and low‐level return pipes.
The existing STP licensed discharge location into the Kermandie River will be maintained as the emergency
overflow for the PS and STP (located at GDA94 55G 494804.63 E 5221009.41 N). All STP flows will be directed to
the PS, with high flow events above the pumping capacity of the new PS directed to the PS emergency storage. If
the emergency storage reaches capacity additional peak flow will spill into the existing high‐flow bypass to
discharge to the Kermandie River via the existing outfall.
The primary and alternative sites are shown in Figure 2‐1.
2.2.2

Pressure pipeline

The new pressure pipeline will extend approximately 4.3 km from the new PS, travelling alongside the Huon
Highway to a location at Shipwrights Point, where the effluent discharge outfall pipeline will be installed
(preferentially via directional drill from a single shot, depending on geological conditions), as shown in Figure
2‐1.
The pressure pipeline will be a trenched polyethylene pipeline with an external diameter of 315 mm (OD315
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 the majority of the sections along the Huon
Highway, with open trenching to be employed for the short section from the PS to the highway at the STP site.
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 45 m offshore into the Huon River in a south‐
easterly direction from Shipwrights Point to a depth of approximately 8 m (located at GDA94 55G 498460 E
5221509 N).
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 modelled depth contour, at 10 m, would not achieve as much of an equitable environmental return on cost
in comparison to other pressing TW upgrade projects.
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The outfall pipeline will be constructed of OD315 PE100 pipe which will preferentially be horizontally
directionally drilled (HDD) to the proposed discharge location, dependant on the geological conditions
encountered during the construction process.
As an alternative to HDD, the pipeline may be laid along the seafloor using a suitable vessel. The outfall 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 outfall pipeline above the seafloor
to assist with dispersion efficiency. The diffuser will be 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 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.

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

13

H
Huon

498400

498500

498600

y
ighwa

5221600

5221600

498300

-3

-4

-5

-6

-7

-8

-9

-10

5221400

-1-2

5221400

5221500

0

5221500

10

the LIST © State of Tasmania

±

498300
0

5

10

498400
20

30

40

Meters

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

ERA Job Number: 1920-028
CDO Project Number: 9309-0013-01-04-14
Date: 27 Apr 2021
Revision: RevA

50

The Land
Project Footprint
Effluent Discharge Outfall Pipeline
Pressure Pipeline
Diffuser

498500

TasWater CDO
Geeveston Sewage Treatment Plant Outfall Relocation Project

Marine outfall layout

Figure 2-3

498600

2.3

Construction

Construction activities will include excavation and installation of the new precast PS and underground storage,
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 utilised 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 the Huon Highway, which has
sufficient capacity to accommodate likely traffic volumes. Any vessels required for construction will be launched
from suitable nearby launching facilities and will be minimal in relation to existing vessel movements.
A temporary construction compound will be established within TW owned property adjacent to the existing STP
land boundary, 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 Shipwrights 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 barge equipment 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 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 and underground storage tank 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 Geeveston 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 the Kermandie River adjacent to the STP. The discharge area
provides limited mixing potential for the discharged effluent, resulting in insufficient dilution and dispersion,
leading to potential eutrophication and public health risks. This risk is amplified during periods of low flow in the
river. Downstream users of the river and Hospital Bay, including the Huon Aquaculture salmon processing
facility, are also at risk of potential impacts from the current discharge.
TW undertook an extensive Strategic Business Case Analysis for the management of the environmental
performance of the Geeveston STP effluent discharge, 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 8536/1:


Continue under current discharge arrangements ‐ not considered acceptable, due to potential
environmental impacts and commitment made to the EPA in the MOU to resolve the eutrophication
risk to the Kermandie River.



Upgrade the Geeveston STP to improve discharge water quality and reduce bypass events – not
considered favorable as the STP would still discharge to the Kermandie River and summer river flows
are not adequate to achieve dilution requirements.



Develop a full effluent re‐use scheme – not considered feasible due to limited reuse opportunities.



Relocate the existing outfall to Shipwrights Point – ambient monitoring and mixing zone modelling has
confirmed that this is the preferred option due to improved mixing and dilution characteristics of the
Huon River, resulting in a net environmental improvement over current arrangements.

The construction of a new effluent discharge outfall pipeline into deeper water within the Huon River is
considered by TW to be the most effective first step in improving the environmental performance of the
Geeveston 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.
The proposed location of the outfall was chosen as it was the most efficient pipeline route to reach the main
channel of the Huon River. A second outfall location was also assessed adjacent to the Shipwrights Point wharf
but was not progressed due to bathymetric constraints.
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 barge‐based construction only used in the event directional drilling is not practical.

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

17

4

Public consultation

TW have engaged with several key stakeholders throughout the development of the Project. Consultation has
been ongoing throughout the approval process with the EPA, Huon Valley Council (HVC), and Department of
State Growth (DSG).
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 face to
face meetings between TW
and TW CDO environmental
advisors and EPA assessing
officer.

Key environmental issues
to be addressed are water
quality and noise.

Ongoing

Huon Valley
Council

Face‐to‐face meetings (4
September 2019) 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 land
owners should occur.

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.
Huon Valley Council have no
objections and are satisfied the
proposed alignment demonstrates
the least environmental impact,
avoiding all established native
vegetation.
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
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Stakeholder

Engagement undertaken

Issues raised by
stakeholder

Outcomes of engagement
undertaken
across their various media
channels.

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
Huon 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 Huon 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.

The ongoing community engagement strategy entailed in the TW Community and Stakeholder Plan generated
for the Project will ensure the broader Geeveston and Port Huon community are well informed throughout the
construction process. The HVC will work with TW 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.
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5

The existing environment

5.1

Planning aspects

5.1.1

Land use and tenure

The proposed submerged effluent discharge outfall pipeline will run from the high water mark at Shipwrights
Point, either directionally drilled or along the sea floor, into the Huon River to the required outfall depth. This
part of the Huon River is owned by the Crown and managed by the Department of Primary Industries, Parks,
Water and Environment (DPIPWE). There is no applicable Certificate of Title, and subsequently no Title
restrictions, covenants or easements apply.
The new treated effluent PS and associated underground storage will be located at the existing Geeveston STP
site at 4552 Huon Highway, Geeveston TAS 7116 (33859/1), owned and managed by TW. The title for this site
comprises no easements, covenants or restrictions. Additional TW owned land next to the STP site is also being
considered as an alternative location for the infrastructure, at 4763 Huon Highway, Geeveston TAS 7116
(159221/1). The title for this site also comprises no easements, covenants or restrictions.
The Geeveston STP 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.
The existing STP site is on the eastern outskirts of the Geeveston township. It is predominately surrounded by
agricultural and residential uses. The nearest dwelling to the STP site is on the other side of the Huon Highway,
approximately 60 m to the south. In the wider area, there are smaller lots and more residential uses to the east,
towards the Geeveston township, and larger lots with predominately agricultural uses to the north.
The effluent discharge outfall pipeline is directly off Shipwrights Point, a Council reserve comprising Shipwrights
Point playground and campground, the Huon Yacht Club and a Huon Aquaculture facility with an adjoining jetty.
Shipwrights Point is approximately 3.5km to the east of the STP site. To the north and north‐west of Shipwrights
Point are a mix of residential and agricultural land uses. The nearest dwelling to the marine outfall section of
pipeline at Shipwrights Point is approximately 380 m to the north‐west.
The general area surrounding the pipeline route is scattered with residential properties, a small number of
businesses, tourist accommodation, a sports centre, football club, school, several churches and the Port Huon
Marina. Note that the underground pressure pipeline is excluded from this application.
As outlined in Section 5.3, the aquatic environment adjacent the Project site is used for both land and water‐
based aquaculture activities with the closest active finfish lease approximately 2.5 km to the south of the
proposed outfall location (refer Section 5.3). The Huon Yacht Club is located at Shipwrights Point, immediately
adjacent the Project site, and the Port Huon Marina lies approximately 1.5km west of Shipwrights Point.
The land tenure affected by the proposed works are included within Figure 5‐2, which shows the property
boundaries in relation to the proposed works.
5.1.2

Planning permit requirement

HVC and the EPA have provided advice to TW regarding which components of the Project will require a planning
permit.
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The underground sections of the pressure pipeline (from the STP site to the start of the effluent discharge outfall
pipeline) are considered prescribed works and are exempt from requiring a planning permit under the Water
and Sewerage Industry (General) Regulations 2019. These components are therefore excluded from the
application.
Any above ground sections of pipeline, however, are not prescribed works and therefore do require a planning
permit. Dependant on final construction technique, part or all of the marine outfall from high water mark on
Crown land at Shipwrights Point, offshore to the terminal end of the proposed outfall could be above ground.
This section of the pipeline will require a planning permit because the pipeline is not considered to be
underground where it will lie on the seabed (noting that even with a directional drilled option for the outfall, the
diffuser will lay on the sea floor regardless).
The pump station would normally be considered prescribed works and not require a planning permit; however
as it is likely to be 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 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;
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(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.

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 Shipwrights Point, Huon River offshore to the
terminal end of the proposed outfall is located within the Environmental Management zone. The PS is to be
located at either the existing STP site or the adjoining site, both of which are 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, Parking and Access Code, Waterway and Coastal Protection Code, Biodiversity Code and the
Inundation Prone Areas Code.
Pump station – Utilities zone
In the Utilities zone, Minor Utilities are a No Permit Required use class. If the application satisfies all the
permitted standards in the zone and the codes, a permit will therefore not be required. This is different from an
exemption in that a planning assessment and application submission is still required.
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The subject site is affected by the Bushfire Prone Areas Code, Attenuation Code, Inundation Prone Areas Code,
Waterway and Coastal Protection Code, Biodiversity Code, Stormwater Management Code and the Parking and
Access Code. Assessment under performance criteria in these codes may be required, which would then mean
the application would be considered Discretionary.
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5.2

Environmental aspects

The Project is located in Geeveston, and extends out to the Port Huon area, in southern Tasmania. The Project
occurs within the existing Geeveston STP, alongside the Huon Highway to Shipwrights Point, and then offshore
into the Huon River. The Land on which the Project will occur, and the Project footprint is shown in Figure 2‐1.
Geeveston and Port Huon are located on the western shore of the Huon River, 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 the lower reaches of the river, considered estuarine
in nature.
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 area is generally sloping from the north to the south in the direction of the shoreline of the
Kermandie River, Hospital Bay, and the Huon River. Several small creeks drain into the Huon and Kermandie
Rivers and the proposed pressure pipeline alignment crosses the Kermandie River where it flows under the Huon
Highway. Groundwater movement is therefore inferred to drain in this direction also. As the alignment of the
pressure pipeline follows the shorelines of these waterways, the topography of the site itself is generally flat.
The geology of the site is described as dolerite (tholeiitic) with locally developed granophyre (The LIST, 2021).
Site soils are comprised of Brown Chromosols, presenting soft sandy loam topsoils over blocky brown clay
subsoils. Soils are thus expected to be favorable for standard construction practices with little rock likely to be
present.
There are no geoconservation sites mapped within or adjacent the Project site.
Acid sulphate soils (ASS) are mapped on the northern and southern shoreline of the mouth of the Kermandie
River, outside the Project area (The LIST, 2021).
One small section of the pressure pipeline route lies adjacent to the Projected 2100 sea level rise (The LIST,
2021), the remaining sections of the Project are outside of the layer. Sea level rise, coastal inundation and
flooding have all been taken into account in the engineering design of the Project.
The Project does not occur in any formal reserves, but does cross one area of informal reserve at Shipwrights
Point.
The majority of the Project footprint lies on previously disturbed land. Works within (and possibly adjacent) the
STP site (PS and underground storage) will be within previously disturbed land (including the alternative location)
and do not require any native vegetation clearance aside from pruning of some existing trees. The pressure
pipeline route is a mosaic of non‐native and native vegetation communities, including patches of the threatened
Eucalyptus ovata forest and woodland (DOV). At Shipwrights point there are areas of the threatened vegetation
community, alongside previously cleared grassed areas which will be used preferentially for construction
laydown and staging.
There were no threatened flora recorded, however the Project area supports native fauna including possible
threatened species. The threatened swift parrot is considered likely to use parts of the site for foraging given
availability of their preferred habitat trees (Eucalyptus ovata), and there is a dedicated re‐vegetation site for this
species at Shipwrights Point. Ecological values are further documented in Section 6.7.
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The marine environment around the proposed effluent outfall location is typical of the Huon Estuary, with the
inshore seafloor dominated by dense oyster beds on a rocky substrate. Approximately 10 m from the shoreline
the benthic habitat transitions to soft silty sediments. Species observed around the outfall location include the
introduced Northern Pacific seastar (Asterias amurensis), biscuit stars (Pateriella regularis), and the introduced
New Zealand screwshells (Maoriculpus rosaceous) (Marine Solutions, 2011). 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.
5.3

Socio-economic aspects

The Project commences approximately 600 m to the east of the Geeveston town centre, which is host to a
variety of commercial premises. Typical economic inputs into the area include aquaculture, agriculture and
tourism, as well as number of other minor inputs including a timber mill at Geeveston.
Aquaculture is a significant economic use in the area, with active shore base facilities for Huon Aquaculture
present around Hospital Bay and around Whale Point, including several land bases and a processing facility. The
wharf present at Shipwrights Point is also used by aquaculture vessels, amongst others. The closest active finfish
lease is approximately 2.5 km to the south of the proposed outfall location between Bullock and Brabazon Points
(Marine Lease #188). A second finish lease is located on the opposite side of Brabazon Point (Marine Lease #186)
(refer Figure 5‐2). Both leases are currently utilised by Tassal. There is also a marine farming zone in Hospital
Bay, approximately 1 km from the proposed outfall location that has been leased in the past to harvest salmon,
but is not currently active. These industries are the most likely to be affected by the Project, with the majority of
the potential impacts from the Project related to the effluent outfall.
The Port Huon Marina, located approximately 1.5 km to the west of Shipwrights Point, has recently been
upgraded and offers berths for up to 80 vessels. The Huon Yacht Club is located at Shipwrights Point immediately
adjacent to the land to the north (refer Figure 5‐2).
Shipwrights Point exists within the Shipwrights Point Regatta Ground Recreation Reserve, which is a campground
and RV site owned by the Council (which is currently closed to the public).
The OT Kylie Memorial Recreation Ground is located across the Huon Highway from the STP grounds and
supports a variety of local sports and events (refer Figure 5‐2).
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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 ongoing sewage treatment. There are residential properties scattered to the south of the
existing STP site along the opposite side of the Huon Highway, with the closest appropriately 60 m from the STP
property.
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 Geeveston 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, underground storage 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 Huon Highway at varying distances to the Project, along with the marine and recreational facilities
around Shipwrights Point (Figure 5‐2).
There are patches of native (including threatened) vegetation communities within the site however any dust
related impacts to these communities is expected to be minor. The area is already subject to considerable
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existing human influence due to proximity to the Huon Highway and the identified communities are generally
tolerant to the relatively minor level of possible dust expected from the Project.
Significant dust generation is not expected for the Project given the Project scale, duration and construction
techniques as well as the climatic conditions generally encountered in the area (e.g. high rainfall).
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 actually be improved by relocating the effluent
outfall offshore away from the Kermandie River where it is currently discharged.
6.1.4

Management, mitigation and monitoring

The following management and mitigation is 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.

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.
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
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significant impacts to the environment or current and future land use related to air quality are anticipated as a
result of the Project.
6.2

Water quality ሺsurface and dischargeሻ

6.2.1

Existing environment

6.2.1.1

Water quality

An ambient monitoring plan (AMP) was developed by TW (TW document number HPE 15/124349) and approved
by the EPA Tasmania (on 21 July 2015) for the proposed receiving environment of the new Geeveston STP
outfall. The AMP was implemented over a 12‐month period, from October 2015 to September 2016 by Marine
Solutions (Marine Solutions, 2017). The AMP included monthly water quality sampling at seven monitoring sites,
as shown in Figure 6‐1, with surface, mid, and bottom waters sampled 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 (between
January ‐ February 2016) adjacent to site GEE‐1 shown in Figure 6‐1. The data measured by the ADCP was used
to inform the mixing zone modelling undertaken for the Project.
Biannual sediment sampling was also undertaken as part of the AMP, at five locations (sites GEE1 – GEE5 on
Figure 6‐1) in January and June 2016. Both sediment quality and benthic community composition were analysed.

Figure 6‐1

Water quality sampling points from the ambient monitoring program (Marine Solutions, 2017)

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

31

Water quality data collected over the 12‐month period was analysed and compared to a series of water quality
guidelines to provide an indication of existing water quality, including:


Water quality objectives (WQOs) proposed by the EPA for the upper Huon Estuary



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



o

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

o

95% Species Protection Toxicant Values

o

Recreational Water Quality (Primary/Secondary/Aesthetic)

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

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


A variable halocline was found to be present in surface waters throughout the investigation area, with
salinity levels fluctuating temporally, ranging from near seawater (>30 ppt) to freshwater (<5 ppt), a
result of freshwater inputs from the Huon River and Kermandie River. Site GEE1, adjacent to the
proposed outfall location, shows a halocline to be present throughout the year at approximately 2.5 m
depth.



Dissolved oxygen was generally within normal ranges for surface and mid waters throughout the
monitoring period, but did drop significantly during the March 2016 sampling round in mid and bottom
waters; potentially related to low flowing waters at the time of sampling.



pH levels were within expected ranges given the variable salinity of the water in the estuary. pH values
often exceeded WQOs, likely a result of the influence of higher salinity waters.



Turbidity values were within acceptable ranges throughout the monitoring period.

Nutrient properties:


Total nitrogen mean values ranged from 0.33 – 0.41 mg/L (averaged across all depths), which are all
above the ANZG (2018) default trigger value of 0.3 mg/L for physical and chemical stressors for
estuaries in south‐east Australia. The highest values were identified from site GEE5, adjacent to the
Kermandie River mouth, a likely source of elevated nutrients as a result of catchment runoff and the
existing Geeveston STP outfall.



Nitrate mean values ranged from 0.02 – 0.05 mg/L across all sites, all above the ANZG (2018) default
physical and chemical stressors value of 0.015 mg/L, but below the ANZG (2018) 95% species
protection toxicity guideline freshwater threshold for nitrate at 0.7 mg/L (applicable to surface waters
only in this instance).



Mean nitrite concentrations were generally low across all sites and well below default physical and
chemical stressor ANZG (2018) values. As with all nutrient parameters, site GEE5 measured highest for
this parameter, with a maximum value of 0.063 mg/L reached, which does exceed the ANZG (2018)
physical and chemical stressors value of 0.015 mg/L.
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Mean ammonia (as N) concentrations ranged from 0.01 – 0.018 mg/L (averaged across all depths), all
below the ANZG (2018) toxicant trigger value of 0.9 mg/L for freshwater and 0.91mg/L for marine
waters. The highest levels over the monitoring period were found at site GEE5, whose mean value was
above the default physical and chemical stressor ANZG (2018) value for ammonium (0.015 mg/L).



Mean phosphorus concentrations were found to be similar at all sites at ~0.3 mg/L, which is at the
default physical and chemical stressor ANZG (2018) value for estuaries. The dissolved reactive
phosphorus concentrations were also consistent across all sites, which all had a mean value of
0.1 mg/L, which is above the default physical and chemical stressor ANZG (2018) value for estuaries.
These values were consistent with the EPA Annual Guidelines for Aquatic Ecosystems for Surface
waters (EPA Tasmania, 2019).



Chlorophyll‐α values were at similar concentrations over all sites and appear to fluctuate seasonally,
with highest concentrations recorded during the warmer summer months, as can be expected with
this parameter. Site GEE5, adjacent to the mouth of the Kermandie River, was the only site whose
median value over the monitoring period exceeded the ANZG (2018) physical and chemical stressor
default value; this can be expected given it’s proximity to a river.

Heavy metal properties:


Aluminium was the only metal identified in any significant concentration in the water sampling
program, with mean ranges from 0.06 – 0.21 mg/L (averaged across all depths). These values exceeded
the ANZG (2018) moderate reliability toxicant trigger value of 0.055 mg/L for freshwater >pH 6.5 and
well exceeded the marine low reliability trigger value of 0.0005 mg/L. It is not clear whether the
sampled metals were total or dissolved from the monitoring results (Marine Solutions, 2017), but are
assumed to be total. The cause or origin of the aluminium is unknown.



Other metals detected above limits of reporting, but well below available toxicity thresholds at all sites
included barium, manganese, and zinc.

Pathogen properties:


Enterococci concentrations were similar at all sites except for site GEE5, which showed consistently
higher concentrations of organisms than the remaining sites, likely a result of its proximity to the
Kermandie River mouth where runoff and the existing STP effluent is released.



Large exceedances of NHMRC guideline triggers for recreational health were seen in May and June at
most sites after significant rainfall events, with remaining sites also elevated but not above the
guideline values.

Physicochemical properties of the area of interest of the Huon River are consistent with an estuarine environment
with a significant halocline presence; general in‐situ water quality parameters show the system to be in a relatively
healthy state.
Nutrient levels were often elevated above ANZG (2018) values and EPA Tasmania guideline values across the
sampling locations throughout the monitoring period. Samples from the site GEE 5 generally had the most
elevated nutrient concentrations, especially in surface waters.
Nitrogen concentrations were often elevated at all sites, with the majority likely to be made up of organically
bound forms, with oxides of nitrogen or ammonia only making up a small proportion of the total nitrogen
concentration. Again, the source of the nitrogenous compounds is likely to be from freshwater inputs into the

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

33

system (Kermandie and Huon River) and from the existing STP treated effluent discharge in to the Kermandie
River.
Phosphorus was relatively high with respect to the ANZG (2018) default trigger values for physical and chemical
stressors but was consistent with 80th percentile values from the EPA guidelines for the region (EPA Tasmania,
2019), suggesting it is a consistent condition in the ecosystem.
Metal values were generally low throughout the sampling area except for aluminium, which showed elevated
concentrations, the source of which is unknown.
Occasional high concentrations of enterococci were seen throughout the sampling region associated with large
rainfall events, likely from stormwater inputs into the system from more populated areas and potentially from
the existing STP treated effluent outfall.
In summary, water quality results of the sampled area suggest a generally healthy, but not pristine estuarine
environment, with several anthropogenic sources of contaminants potentially influencing the overall water
quality of the system from time to time, including urban stormwater runoff, treated effluent disposal, upstream
farming and logging, as well as potential inputs from the aquaculture industry in the region.
6.2.1.2

Hydrodynamics

The results of the ADCP deployment were assessed to provide an indication of the hydrodynamics of the area
around the proposed effluent outfall location:


The tidal movements of the area follow a predominantly mixed semi‐diurnal pattern, with a tidal range
of approximately 1.2 m.



Current velocities ranged from 0 to >0.7 m/sec, with slightly faster currents in surface waters, as shown
graphically in Figure 6‐2.



Predominant current directions were to the north‐west and south‐east.

Figure 6‐2
Probability distribution of 10 minute interval current speed measurements from the ADCP
deployment period (lines labels represent distance above seabed in metres) (GHD, 2016).
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6.2.1.3

Marine users

The Port Huon Marina is located approximately 1.5 km to the west of Shipwrights Point and has approximately
80 vessel berths available. Closer to Shipwrights Point another ~50 yacht moorings are spread adjacent to the
shoreline of Hospital Bay and then the Huon Yacht Club is located at Shipwrights Point itself, with a small T‐
shaped jetty and a boat ramp further to the north.
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 around Shipwrights Point, although it is not a known
swimming location.
As mentioned in Section 5.3, aquaculture is a significant use in the marine area with active shore based and
harvest facilities for Huon Aquaculture in Hospital Bay and around Whale Point. A fish processing facility is also
present within Hospital Bay. The closest active finfish lease is 2.5 km to the south of the proposed outfall
location between Bullock and Brabazon Points (Marine Lease #188). A second finish lease is located on the
opposite side of Brabazon Point (Marine Lease #186) (refer Figure 5‐2); both leases are operated by Tassal.
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.

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 the proposed outfall location are drawn from “estuarine surface waters outside of South‐West
National Park and Southport Lagoon Conservation Area” as follows (DPIPWE, 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)
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(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.
EPA Tasmania have also released Water Quality Objectives for the Upper Huon Estuary which Estuary that have
been incorporated into the EIS via the mixing zone assessment (EPA Tasmania, 2019).
6.2.3
6.2.3.1

Potential impacts
Construction

Stormwater runoff from construction areas has the potential to enter the estuarine environment and the
Kermandie River. 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 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.
6.2.3.2
6.2.3.2.1

Operational
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
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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 (as opposed to reported) ADWF value of ~337 kL
(see Section 2.2.1).
As mentioned in Section 2.2.1, the effluent discharge regime will become intermittent, with several batches of
effluent discharged per hour under standard operating conditions. Each batch will have a volume of
approximately 5.7 kL and take <2 minutes to discharge to the outfall at the 60 L/s pump rate provided by the
new PS. This will occur multiple times per hour, dependent on influent flow into the STP.
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 2015‐16
ambient monitoring program (Marine Solutions, 2017). 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 the Upper Huon Estuary (Appendix G)
(EPA SSVs)



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

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

o

95% Species Protection Toxicant Values

o

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 313‐fold dilution to bring
the toxicant to the WQO limit.



The next toxicant in the effluent closest to chlorine for dilution requirement was ammonia, with a 17‐
fold dilution required.



For ecosystem effects, total phosphorus was the parameter requiring the highest dilution, with a 731‐
fold dilution required.



For microbial indicators, enterococci requires a 104‐fold dilution.

Modelling inputs
Various modelling parameters were incorporated into the model for the effluent outfall 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
three different outfall depths along the effluent discharge outfall pipeline alignment (6 m, 8 m, and 10 m) in slow
(0.05 m/s), medium (0.1 m/s) and fast (2 m/s) currents on an incoming or outgoing tide under several
stratification scenarios.
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. These worst‐case values are preferred to be used for the impact assessment as they represent the
most conservative outcomes from the modelling.
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Table 6‐1
Outfall
Depth
6m

8m

10 m

Worst‐case mixing zone distances to meet water quality objectives from outfall
Mixing Zone for Total
Residual Chlorine

Mixing Zone for Ammonia

Mixing Zone for
Total Phosphorus

Mixing Zone for
Enterococci

>1000 m

3m

>1000 m

500 m

(Incoming tide,
summer or winter
stratified, slow,
medium or fast
currents

(slow currents, incoming or
outgoing tides, under all
stratification conditions)

(all conditions)

(incoming tide,
winter stratified,
medium currents)

>1000 m

3m

>1000 m

15 m

(Incoming tide,
summer or winter
stratified, slow
currents)

(slow currents, incoming or
outgoing tides, under all
stratification conditions)

(all conditions)

(incoming tide, well
mixed or summer
stratified, slow
currents)

834 m

3m

>1000 m

15 m

(Incoming tide, winter
stratified, slow
currents)

(slow currents, incoming or
outgoing tides, under all
stratification conditions)

(all conditions
except ‐ medium
currents under an
outgoing tide for
all stratification
conditions)

(incoming tide,
summer stratified,
slow currents)

For the proposed discharge depth of 8 m, the modelling results show the following mixing zone radii
requirements for worst case scenarios:


For total chlorine, a mixing zone of >1000 m is required to achieve sufficient dilution.



For ammonia, a mixing zone of 3 m is required to achieve sufficient dilution.



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



For Enterococci, the mixing zone is 15 m.

An improvement of dilution with outfall depth is noted for total chlorine, whereas total phosphorus requires
such a large dilution that no measurable improvement is noted with increased depth. Ammonia and enterococci
show a negligible improvement with outfall depth.
The modelling indicates that at an 8 m outfall depth total residual chlorine in the effluent could result in a zone
of potential toxicity stretching upstream on an incoming tide more than 1000 m, resulting in a potential barrier
to fish movements and toxic effects to estuarine biota. However, the potential toxicity of total residual chlorine
discharging into an estuarine/marine environment is significantly complex, due to variable environmental
persistency.
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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 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 (given the effluent will be discharging into an essentially marine
environment at 8 m depth).
In summary, despite 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.
The toxicity of the second significant toxicant of concern, ammonia, is well understood and would be suitable to
use to set an interim mixing zone pending further research into total residual chlorine persistence in the
receiving environment. With the outfall at 8 m, a mixing zone of 3 m (radius) around the diffuser would
potentially impact marine biota within the mixing zone boundary, which as explained in Section 6.8.1, is an area
consisting of generally depauperate mud and fine silt habitat.
The mixing zone for enterococci, at an 8 m diffuser depth, results in a 15 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 very short periods throughout each 24‐hour period and 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.



Ammonia 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 ammonia and other toxicants.
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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
Kermandie River to a more open environment.



Pathogens and virus were assessed as a low ‐insignificant threat as the mixing zone is very small (15 m)
and 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 the Huon River as a result of the project and there is likely to be an
improvement in the eutrophication effects currently observed in the Kermandie River.
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 contained within the following
sections:


Section 6.3.4 – Groundwater



Section 6.5.3 – Waste Management



Section 6.6.3 ‐ 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:


The 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 the Huon
Estuary is to be commissioned in consultation with the EPA Tasmania.
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6.2.4.1

Marine 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 2015/16 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

Parameters

Depths

Frequency

Outfall

A, B, C, D

Surface, Mid, Bottom

MZ 25 m (North, South, East)

A, B, C, D

Surface, Mid, Bottom

Monthly (sampling on an
incoming and outgoing tide on
the same day)

MZ 100 m (North, South)
(GEE‐2, GEE‐3 from Appendix
D)

A, B, C, D

Composite of Surface,
Mid, Bottom

Reference Sites 1 & 2 (GEE‐7,
GEE‐4 from Appendix D)

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] physical and chemical stressors concentration values)
Group B: Nutrients (laboratory)
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] physical and chemical stressors concentration values)
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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] 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 (GEE‐1)

Sediment Quality

‐Once prior to commissioning

MZ 100 m (North, South) (GEE‐2, GEE‐
3),

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

Reference Sites 1 and 2 (GEE‐7, GEE‐4)

Total Petroleum Hydrocarbon
(TPH)

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

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 (triplicates)
Benthic Infauna Counts (Family
level resolution).

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
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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, with treated effluent no longer discharged into the often low flowing Kermandie River. 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 residual chlorine and
total phosphorus 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 stepwise improvement in the operation of the Geeveston STP, with the key first step to remove the
immediate eutrophication and pathogen threat from the existing discharge location into the Kermandie River
and improve the dispersion and dilution rate, with subsequent steps looking to improve the treatment efficiency
of the Geeveston STP itself.
As mentioned in Section 6.2.3.2, 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 bores in the vicinity of the Project, with the closest registered bore
approximately 1.5 km to the south of the Geeveston STP. There are no known groundwater abstraction bores in
the vicinity of the Project (DPIPWE, 2021). Groundwater movement in the area is inferred to drain towards the
river and natural embayment of the Huon Estuary.
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 aquatic 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
aquatic 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.
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.
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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 8536/1 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 Huon Highway. Industrial or commercial noise generation from the
area would potentially be associated with the aquaculture facilities and active wharf area at Shipwrights Point.
Noise generation in the marine environment is likely to be associated with aquaculture facilities and movements
of recreational and commercial vessels in the area.
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 Geevetson STP has the following noise
limits set out in EPN 8536/1. These limits are applicable at any noise sensitive premises in other ownership and
expressed as an equivalent continuous A‐weighted sound pressure level:


50 bB(A) 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 dBA)



Directional drill rig (64‐77 dBA)



Semi trailers / trucks (including a vac truck) (75 – 84 dBA)



Compressors / generators (76 – 87 dBA)



Power tools (69 – 80 dBA)

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. For pressure pipeline construction, residents along the Huon Highway, as seen in Figure 5‐2,
are the most likely to experience noise from pipeline construction due to proximity. For the marine outfall the
directional drill rig (if used) will generate some localised noise at Shipwrights 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.
Rock breaking is not expected to be required for the Project and general construction noise will be similar to that
experienced adjacent to normal building construction sites or roadworks. 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 and industry use in
the area.
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
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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 8536/1 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 8536/1.
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 unexpected contamination within excavations
(unlikely and unknown)



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.
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:
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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.



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.

The following monitoring is proposed for the Project during construction:

6.5.4

The construction contractor will keep records of waste volumes and removal from site.
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.

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

52

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 adjacent 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.
There will be no controlled waste generated as part of this Project.
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.
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.
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Vehicle and machinery refuelling and maintenance will be undertaken offsite wherever practical. In
the event that onsite refuelling is required, re‐fuelling procedures and portable spill trays will be
employed.



The site induction for all staff is to 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 within the STP site boundary and pressure pipeline route was
undertaken by GHD in 2019, the results of which are summarised here and available in full in Appendix E. An
additional ecological survey was undertaken by ERA Planning and Environment, in April 2021, to assess a
possible alternative site for the PS (adjacent to the existing STP site) in the event the preferred site is not suitable
due to ground conditions. This follow up assessment is included in full in Appendix F and salient points included
in the following section where relevant. As part of the follow up assessment in 2021, an ERA ecologist also
revisited the proposed pipeline alignment and provided updated mapping to reflect current site conditions. As a
result the mapping presented herein is drawn from both the original GHD mapping and the updated site
inspection undertake by ERA in 2021, to provide a comprehensive representation of the site.
It is noted that the underground 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 surveys identified four native vegetation communities and four 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);



Eucalyptus obliqua dry forest (TasVeg code DOB);



Acacia dealbata forest (TasVeg code NAD);



Regenerating cleared land (TasVeg code FRG);



Agricultural land (TasVeg code FAG);



Extra‐urban miscellaneous (TasVeg code FUM);



Weed infestations (TasVeg code FWU); and



Urban areas (TasVeg code FUR).

The preferred location for the proposed PS is within already cleared land in the existing Geeveston STP site.
Alternatively, if ground conditions cause this site to be unsuitable, an alternative site has been considered
immediately west of the existing STP, within regenerating cleared land. For either PS site option no significant
native vegetation or habitat trees will be removed.
The pressure pipeline route is a mosaic of non‐native vegetation (particularly weed infestations), urban land and
patches of native vegetation including the listed community Eucalyptus ovata forest and woodland (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 adjacent to the existing STP site, alongside
the Huon Highway (in patches) as well as along the roadside and foreshore at Shipwrights Point. The community
was dominated by E.ovata, interspersed with individual E.viminalis subsp. Viminalis (white gum) and a small
number of E.obliqua (stringybark). The stands were mixed age, with several large mature and juvenile E.ovata
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occurring throughout. The edges of this community were dominated by an understory of blackberry (Rubus
fruticosus aggregate), Spanish heath (Erica lusitanica) and briar rose (Rosa rubiginosa) interspersed with fennel
(Foeniculum vulgare), boneseed (Chrysanthemoides monilifera spp. monilifera) and various pasture grasses and
annual herbs. This vegetation community around the Kermandie River is cared for by the Kermandie River
Landcare Group.
Several patches of this community were 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”. These patches will be entirely avoided by the
proposed works.
No threatened flora were identified in either ecological survey, and both reports conclude the potential for
threatened flora to have been overlooked is low.
The Project site provides potential foraging, shelter and commuting habitat for a range of fauna and forms part
of a much larger habitat area of remnant Eucalyptus ovata forest and woodland, that stretches along parts of
the foreshore and into the surrounding foothills. This area contains hollow bearing trees that provide shelter and
breeding habitat for birds, bats, arboreal marsupials and other fauna. Although no direct evidence of threatened
fauna was found during the surveys, historical records and site conditions indicated parts of the Project site
provide potential habitat for several threatened fauna species, including foraging habitat for raptors and
carnivores (i.e. Tasmanian devil and spotted‐tailed quoll) and foraging and possible nesting habitat for the swift
parrot.
Parts of the site provide habitat for a range of nocturnal (e.g. Masked owl) and diurnal raptors (e.g. Wedge‐tailed
eagle) to forage and scavenge, particularly on and adjacent the road. No suitable nest trees were observed
during the field survey and these species are not expected to nest within the site. There have been no raptor
nests identified within 500 m of the study area, though one nest has been recorded within 1 km on Sorel Street,
Geeveston.
Tasmanian devils, eastern and spotted‐tailed quolls all have the potential to use the site as a place to forage and
commute. No potential denning habitat (i.e. large hollows, logs or burrows) were observed within the site, nor
are these species likely to den within the site, which represents a very small proportion of their much larger
habitat ranges.
The site provides foraging habitat for Lathamus discolor (swift parrot) which feeds on E. ovata blossom. Swift
parrots have been previously recorded throughout the site from the STP to Shipwrights Point. These
observations are associated with the distribution of Eucalyptus ovata forest and woodland, as well as individual
E. ovata trees (refer Figure 6‐4). Whilst there are no known swift parrot nests within the Project site, and the
majority of known nests in the southern forest region of Tasmania are further inland, there were several trees
identified on site which had characteristic features of potential nesting habitat including a diameter at breast
height >70 cm, visible hollows from the ground and senescence (i.e. dead wood) in the canopy. Additionally,
Shipwrights Point contains a re‐vegetation site, specifically managed for swift parrot. Whilst this revegetation
site contains immature habitat at present, it will in decades to come provide potential foraging (and eventually
nesting) habitat.
The Project site contains scattered and dense weed infestations, including several weed species listed as
declared weeds under the Tasmanian Weed Management Act 1999, Weeds of National Significance (WONS) and
weeds listed as Huon Valley Council Priority Weeds (2018). Within the site, blackberry, Spanish heath, gorse and
briar rose were the most commonly recorded introduced plants and all four species occur widely in the road
reservation.
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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 route traverses the Kermandie River adjacent to the Huon Highway. The river
has 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 has not been addressed further.
Note that marine ecology, 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 no formal reserves mapped within the Project site. There is an informal reserve along the foreshore at
Shipwrights Point where the proposed pipeline route crosses the foreshore into the marine outfall location
(refer Figure 5‐3).
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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
6.7.3.1

Potential impacts
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 preferred PS site is within the existing STP site on already cleared land and will not require the clearance of
any native vegetation, with only pruning of existing vegetation required to facilitate construction. The alternative
PS site (if the preferred site is found unsuitable due to ground conditions) is within an area mapped as
regenerating cleared land and will not require clearance of any listed or significant native vegetation or habitat
trees.
The pressure pipeline from the PS to the Huon Highway is expected to be installed via trenching and will be
aligned with the existing site access road to avoid any native tree clearance. Micro siting will be required to
ensure alignment of the pipeline is in accordance with the management principles outlined in Section 6.7.4.
As outlined above, the pressure pipeline route is a mosaic of non‐native vegetation (particularly weed
infestations), urban land and patches of native vegetation including the listed community Eucalyptus ovata
forest and woodland (DOV). The pressure pipeline (aside from a small section within the STP site as outlined
above) will be installed via trenchless technology (such as directional drilling) to avoid impacts to the mapped
ecological values. In this way all the mapped threatened vegetation community and swift parrot habitat trees
can be avoided.
The foreshore at the proposed outfall location is a combination of native vegetation (Eucalyptus ovata forest and
woodland (DOV)) and grassed areas (extra urban miscellaneous (FUM)). Staging and laydown for the outfall
directional drilling will be confined to the non‐native grassed areas to avoid impact to native species.
Through the use of trenchless technology, alignment and use of already cleared areas for staging and laydown,
direct impacts to the mapped ecological values (including the threatened vegetation community and habitat
trees for the swift parrot) will be entirely avoided.
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Beyond the clearance of habitat (which will be avoided) there is also some potential of indirect impact to swift
parrot through noise or machinery use near to their habitat areas during the breeding season (late winter to
summer). This risk can be managed through site exclusions areas and CEMP controls as set out in Section 6.8.
The Project has the potential to spread weeds, pests or pathogens within and possibly into or out of the area.
The Project site is known to contain a high proportion of weeds, including declared weeds and WONS, which if
disturbed during construction could be spread to other sites and/or result in increases in local infestation due to
ground disturbance. Although weed infestations already occur on the margins of the threatened community, the
Project must avoid exacerbating or further spreading these infestations. 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 outlined above the crossing of the Kermandie River will be via directional drilling (or similar) such that there
will be no physical impacts to the river itself.
6.7.3.3

Geoconservation

As outlined above there are no geoconservation sites within the Project area.
6.7.3.4

Reserves

There are no formal reserves, but one informal reserve within the Project area. The informal reserve hugs the
coastline at Shipwrights Point. In this area the pressure pipeline will be installed via trenchless technology
(directional drilling or similar) that that physical impacts will be limited. Any laydown or staging required at this
location to facilitate pressure pipeline or outfall construction will be restricted to already cleared areas of land to
avoid impacts to native vegetation communities.
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 Project do, however, lie close to mapped
ecological values (including the threatened vegetation community and swift parrot habitat) 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 threatened native vegetation community (DOV), scattered E.ovata trees
and creek crossing 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.
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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



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



Ancillary activities, such as laydown and staging, will be restricted to already cleared land and will not
be placed within mapped ecological values (threatened community and swift parrot habitat/habitat
trees).



The CEMP will specifically address swift parrot habitat management, including protocols to limit noise
and other disturbance within swift parrot habitat areas during the breeding season (late winter to
summer) as well as marking known values and exclusion zones on site plans and physically on site
where required.



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.

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, management, and mitigation measures in place the residual risk to terrestrial
biodiversity values is considered low.
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6.8

Marine and coastal

6.8.1

Existing environment

The marine component of the Project occurs in the estuarine reaches of the Huon River. To the south around
Shipwrights Point is Hospital Bay, a large estuarine embayment into which the Kermandie River discharges. The
area is subject to estuarine processes with freshwater inputs moving seaward from the Huon River over denser
salt waters moving upstream from tidal action, which under low river flows can move up to 40 km upstream
from the mouth of the Huon Estuary (CSIRO, 2000)
The coastline around the proposed outfall location is typical of the Huon Estuary, with rocky cobblestone
shorelines transitioning to silty sands as depth increases. There are large marshes and intertidal flats around the
entrance to the Kermandie River in Hospital Bay.
A marine environmental assessment for the Project was first undertaken, by Marine Solutions, in 2011 during
TW’s early investigations for potential outfall locations. The investigation focused on the intertidal and subtidal
zones around the current STP outfall and another potential new outfall location to the south that ran adjacent to
the Shipwrights Point wharf. Habitat and bathymetry mapping were completed along with benthic infauna
sampling and a desktop assessment of the area. Ambient monitoring was then completed around the proposed
outfall, also by Marine Solutions, for a 12‐month period from October 2015 to September 2016; including some
benthic infauna sampling, a hydrodynamic assessment, and monthly water quality sampling. These
investigations are provided in full at Appendix C and Appendix D and have been used to inform the following
sections.
The bathymetric mapping undertaken for the area is presented in Figure 2‐3. The depth at the proposed outfall
location drops rapidly from the shoreline into the deep main channel of the Huon River. There is a shallow rocky
shoal to the immediate south of the outfall location off Shipwrights Point, which then drops off back into deep
water at the mouth of Hospital Bay. The maximum depth of the main river channel is approximately 12 meters.
Habitat transects completed during the 2011 survey characterised the effluent outfall alignment. This work
showed a dense bed of pacific oysters (Crassostrea gigas), growing on a rocky substrate, dominating the first 10
meters from the shore, transitioning to silty sediments, which then remain the dominant habitat to the end of
the effluent outfall (Marine Solutions, 2011). A second transect investigated adjacent to the wharf at Shipwrights
Point showed similar results. The shoal area was identified as unconsolidated sediments with cobbles. These
habitat types are typical of low energy estuarine environments.
Marine macroalgae was present in the shallow areas of the transects with sea lettuce (Ulva sp), the filamentous
green algae Enteromorpha sp, and the red algae Rhodymenia sp identified.
Marine fauna identified along the transects included the Northern Pacific seastar (Asterias amurensis), the
introduced New Zealand screwshell (Maoriculpus rosaceous), biscuit stars (Pateriella regularis), brittle stars
(Ophiuroidea) and several small fish species (potentially three fins or gobys).
Benthic infauna community composition was also recorded as part of the marine assessment to be used as a
baseline for detecting impacts to the environment as a result of the effluent discharge. Benthic infauna
community composition and abundance is known to change with inputs of nutrient rich effluent and can be used
as a method of impact detection from a point source discharge (Pearson & Rosenberg, 1978). Benthic infauna
will be investigated post commissioning as part of the comprehensive marine ambient monitoring plan outlined
in Section 6.2.3.1.
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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 (see Appendix E). No
records of State or Commonwealth listed marine species were identified in the vicinity (500 m) of the outfall.
The Natural Values Atlas does contain records of the southern right whale (Eubalaena australis) within 5 km of
the outfall. Based on range boundaries, the humpback whale and blue whale, may also occur 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 Project 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 Huon area given the
closest record is approximately 20 km to the south in the D’Entrecasteaux Channel.
The Australian grayling (Prototroctes maraenahas) has the potential to occur in the vicinity of the Project,
especially given the freshwater inputs available (including the Kermandie River), which the species resides and
breeds in for much of its life. However, no records exist from the area; 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 Project
area, however was not identified during habitat surveys and is considered unlikely to occur in the area.
The white shark (Carcharodon carcharias) is also listed as potentially occurring in the area, likely in a transitory
fashion.
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 the Huon Estuary area as set out in Section 6.2.
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.
Potential 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 around the proposed effluent outfall pipe is predominantly silty sediment, a well‐represented
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habitat in the region. The loss of <1 ha of this habitat would be unlikely to have a significant impact on the
overall benthic ecology of this section of the Huon Estuary.
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 area around Shipwrights Points and the Hospital Bay area 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
discharge 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 future 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
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 Kermandie River and Hospital Bay, 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, especially in the confines of the river system. 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 freshwater and marine algae, and possibly some areas of seagrass if present within
Hospital Bay. The potential impacts to the subtidal marine flora and fauna within the Hospital Bay area,
especially around the mouth of the Kermandie River are not known as they have not formed part of any studies
but given the effluent inputs will be removed from the area into deeper waters, net environmental benefits are
expected as a result of the removal of excess nutrients and other parameters, as discussed in Section 6.2.
In the area directly surrounding the new effluent outfall, some localised alterations to benthic community
composition (including infauna) may occur as a result of the organically enriched effluent, which is a known
impact of effluent outfalls in aquatic environments (Pearson & Rosenberg, 1978), however given that the
majority of the habitat is generally comprised of silty sediments, impacts will be limited to those common
species identified in Section 6.8.1. Benthic infauna composition is likely to change around the proposed new
outfall location. 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 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 into the Huon River main channel is not expected to
affect the movements of cetaceans, 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)
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(depending on findings of future chlorine investigations); it is thought that there is more than sufficient time for
these species to pass through this portion of the estuary unaffected (Bonneville Consulting, 2021). Similarly, the
water quality conditions are not expected to significantly alter the movements of pelagic fish populations around
the Huon River 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 comprehensive 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 Kermandie River and areas of Hospital Bay. The removal of the effluent
discharge from the generally low flowing freshwater system of the Kermandie River to the high flow waters of
the Huon River and Estuary is likely to offer significantly more effective dilution and dispersion compared to that
likely experienced with the current scenario, which will result in an overall benefit to the freshwater and
marine/estuarine environment and a return to a more natural state than current conditions.
Freshwater and estuarine species at the mouth of the Kermandie River 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 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 system.
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6.9

Socio-economic issues

The objective of the Project is the relocation of the existing STP outfall into a significantly larger and deeper
waterway to achieve better dilution and dispersion 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.
The Project total construction cost is expected to be approximately $10 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.
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6.10

Hazard analysis and risk assessment

As the Project relates only to a new treated effluent PS, treated effluent 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.
The new PS was reviewed against the SPS Guidelines was determined to have a location sensitivity of ‘Medium’.
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 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 new below ground emergency storage tank (refer
Section 2.2.1); and



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

The risk of leakage of treated effluent from the pressure pipeline and/or effluent discharge outfall pipeline is
considered to be very low. The pipeline 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.
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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 urban location of the work (i.e.
not within forested or other fire prone vegetation types), 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 Huon Highway) for
workforce access and the delivery of materials and equipment. The existing road network has sufficient capacity
to accommodate the expected road usage. An area of land owned by TW adjacent to 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 Huon Highway will be required during the construction process.
There are no offsite infrastructure upgrades (e.g. water, power etc.) required to facilitate the Project.
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:
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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.
6.14

Cumulative and interactive impacts

The proposal, to relocate the existing Geeveston STP discharge from the Kermandie River adjacent to the STP
into the Huon River off of Shipwrights 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 the Huon Estuary as a whole, only a change in discharge location to improve dilution.
Concurrently with moving the Geeveston STP outfall, TW is also proposing to relocate the Cygnet STP outfall for
similar reasons, from its current outfall site in the intertidal area of Port Cygnet to deeper water off Crooked
Tree Point, still within Port Cygnet. This Project will also result in improved treated effluent dilution, but will also
not result in any material change to the mass loads entering the Huon Estuary as a whole. 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 the Geeveston or Port Huon areas surrounding the Geeveston STP site
that would result in cumulative impacts with this Project.
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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 construction
compound adjacent to 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 Huon Highway for all aspects of the Project. It is expected the majority of
the workforce will commute from nearby population centres in Hobart, Kingston, and Huonville through to
Geeveston.
Traffic movements along the Huon Highway will be minor in the context of existing road use and no significant
amenity impacts are expected for surrounding users.
As outlined in Section 6.7, 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.
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 will 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 TasWater 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

Operational phase monitoring

7.2.1

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 (sampling on
an incoming and outgoing
tide on the same day)

MZ 25 m (North, South, East)
MZ 100 m (North, South) (GEE‐
2, GEE‐3 from Appendix D)
Reference Sites 1 & 2 (GEE‐7,
GEE‐4 from Appendix D)

Monthly (sampling on an
incoming and outgoing tide
on the same day) 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 (North, South, East)

‐One summer discharge
event

MZ 100 m (North, South) (GEE‐
2, GEE‐3 from Appendix D)

‐One winter discharge event

Reference Sites 1 & 2 (GEE‐7,
GEE‐4 from Appendix D)
Benthic
Infauna
and
Sediment
Quality
Monitoring

‐Once prior to
commissioning

Outfall

Sediment Quality

MZ 100 m (North, South) (GEE‐
2, GEE‐3 from Appendix D)

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

Reference Sites 1 & 2 (GEE‐7,
GEE‐4 from Appendix D

Total Petroleum
Hydrocarbon (TPH)

‐Once prior to
commissioning
‐Within 1 year post
commissioning during same
month/season as pre‐
commissioning

Total Organic Carbon (TOC)
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Monitoring

Sites

Parameter

Frequency

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
(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 in the Huon Estuary is to be commissioned in consultation with the EPA Tasmania within 12 months
of approval of this Project.
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8

Decommissioning and rehabilitation

As the Project will make use of existing disturbed areas within the TW owned property adjacent to the existing
Geeveston 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 be reinstated with engineered rock, subsoil, and where
appropriate topsoil will be stockpiled and replaced accordingly. 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, underground storage, treated effluent 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 Geeveston STP
site.
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9

Management 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

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

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,

Construction

Throughout construction phase

Section
6.2.4

EIS Section
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

including controls such as sandbags, sediment fences,
sediment traps and diffusion paths
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

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
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

Noise MM 5

The PS will be designed in such a way that it meets the
EPN 8536/1 requirements for noise emissions.

Design

During detailed design phase

Section
6.4.4

Waste MM 1

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 2

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

Construction

Throughout construction phase

Section
6.5.3

Waste MM 3

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

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. 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

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

Construction

All site inductions throughout
construction phase

Section
6.6.3

EIS Section
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

to follow in the event of an incident involving these
materials.
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

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

Construction

Throughout construction phase

Section
6.6.3
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

to be reported to the EPA Tasmania within 24 hours of the
incident occurring.
Natural Values MM 1

Ecological values including the threatened native
vegetation community (DOV), scattered E.ovata trees and
creek crossing 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

Natural Values MM 2

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

Construction

Throughout construction phase

Section
6.7.4

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
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

Natural Values MM 4

Ancillary activities, such as laydown and staging, will be
restricted to already cleared land and will not be placed
within mapped ecological values (threatened community
and swift parrot habitat/habitat trees).

Construction

Throughout construction phase

Section
6.7.4

Natural Values MM 5

The CEMP will specifically address swift parrot habitat
management, including protocols to limit noise and other
disturbance within swift parrot habitat areas during the
breeding season (late winter to summer) as well as
marking known values and exclusion zones on site plans
and physically on site where required.

Construction

Throughout construction phase

Section
6.7.4

Natural Values MM 6

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

EIS Section
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Management and Mitigation
Number

Management or Mitigation Measure

Phase

Implementation

EIS Section

Control measures for material brought onto the site for
construction to ensure it is free from weed seeds or
disease.
Natural Values MM 7

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 new below ground
emergency storage tank (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

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

EIS Section
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10 Conclusion
The Project will result in the relocation of the existing Geeveston STP effluent discharge outfall from the
Kermandie River into the higher flowing and significantly deeper Huon River, within the Huon Estuary. The
Project involves the installation of a new treated effluent PS and a 4.3 km pressure pipeline delivering treated
effluent to a new marine outfall location off Shipwrights Point, Port Huon, via an ~45 m effluent discharge outfall
pipeline and diffuser.
The Project is intended to resolve the immediate risk presented to the environment from the current discharge
practice, which sees treated effluent discharged to a small, low flowing river; this is seen by TW as one of the
highest risk effluent discharge sites in the state. Identified environmental risk from the current practice include
aquatic eutrophication from high nutrient loads, direct toxicity to freshwater/estuarine biota from insufficiently
mixed toxicants, and human health risks from pathogen exposure.
The relocation of the effluent outfall to deeper, faster flowing waters, where superior dilution and dispersion can
be achieved, is seen as a necessary improvement in the staged approach of improving the environmental
performance of the Geeveston STP. The Project does not preclude future improvements at the Geeveston STP,
but rather addresses the immediate issues of nutrient enrichment and public safety at the current outfall
location within the Kermandie River.
The potential environmental impacts of the Project are limited in the terrestrial environment, with the Project
Footprint 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, with the preferred directional drilling method unlikely to have
any significant impact on ecological values. 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 the rocky oyster bed and soft
sediment habitat under the pipeline, which is a well represented habitat in the region.
The potential impacts to the marine environment from the new effluent discharge include direct toxicity effects
to local species of marine biota within a >1000 m radius around the discharge diffuser for total residual chlorine
and a ~3 m radius for ammonia based on modelling outcomes. 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 potential risk of pathogen exposure to recreational users of the Huon Estuary is restricted to a 15 m area
around the outfall, which presents a significant improvement to the current scenario in the Kermandie River.
The overall effects of nutrient discharge from the Project are expected to be insignificant to the Huon River
water quality overall compared to the current nutrient profile, and a net environmental benefit is expected,
Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

85

given the existing practice of discharging treated effluent into the Kermandie River where minimal dilution or
dispersion currently occurs.
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Appendix A

Concept Design Drawings
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Executive Summary
Geeveston Sewage Treatment Plant (STP) treats domestic sewage from the Geeveston
township and discharges treated effluent, via an open-ended pipe, to the Kermandie River, a
tributary of the Huon River Estuary. TasWater proposes to relocate the Geeveston STP outfall to
deeper waters, at Shipwrights Point in the Upper Huon Estuary, 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 proposed Geeveston STP outfall, offshore from Shipwrights Point to Huon
River estuary, and assess the risk to environmental values. The outcomes of this study will
inform the environmental impact statement for the Geeveston STP outfall relocation.
Upper Huon Estuary at Shipwrights Point is a strongly stratified, sheltered estuarine
environment that is influenced by the tides, freshwater inflows, and bathymetric features. It
contains diverse ecological communities and supports active marine farming leases,
recreational values, including fishing, boating and aesthetic values, and significant Aboriginal
cultural values. The risk posed by contaminants of concern in the Geeveston STP effluent
discharges was determined by assessing the exposure and sensitivity of environmental values in
the Upper Huon Estuary.
TasWater propose to relocate the Geeveston STP outfall approximately 100 m offshore from
Shipwrights Point with a 5-port diffuser at an outfall depth of 6, 8 or 10 m in open water. The
batch discharges of 337 kL/day (ADWF) of Geeveston STP effluent would be at a rate of 60 L/s
for a duration of 1.5 minutes, approximately 60 times per day based on ADWF. This means that
the exposure time is short (<10 % of the time).
Contaminants of concern in the Geeveston STP effluent, with the highest dilution requirements
to meet ambient water quality objectives in the receiving environment, were chlorine
(toxicant), ammonia (toxicant), enterococci (microbiological pathogenic indicator) and total
phosphorus (ecosystem stressor). This assessment has shown that all contaminants of concern
in the batch effluent discharges from Geeveston STP at the proposed outfall location present a
low risk to environmental values in the Upper Huon Estuary, except for chlorine. This is
particularly the case for the outfall arrangements at a depth of 8 m or greater.
Chlorine is the toxicant of concern in the Geeveston STP effluent that presents a medium risk of
direct toxicity to aquatic organisms within 1000 m of the outfall in a NW - SE direction. There is
significant uncertainty involved in assessing the fate and ecological effects of chlorine in the
ambient environment, so there is low confidence in this assessment.
The mixing zone required for ammonia is well within the 10 m sustainable mixing zone
recommendation. Likewise, enterococci levels would also meet WQOs within 10 m of the
outfall in most conditions. Phosphorus concentrations may have a significant footprint above
the ambient WQOs for over 1 km from the outfall.
Both ammonia and chlorine are considered significant toxicants of concern and therefore
should both be used to help define the mixing zone for regulatory purposes. Given the
uncertainties in the fate of chlorine and the inability to measure its concentration in the
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environment further work is recommended to verify the toxicity of chlorine in marine receiving
environments.
Table I Environmental Risk assessment for Geeveston STP discharges at the relocated outfall location
Contaminant of concern
Environmental Values

Chlorine

Ammonia

Nutrients

Pathogens

Ecological

Fish/Invertebrates

Medium

Low

Low

Insignificant

Shellfish

Medium

Low

Low

Low

Marine mammals

Low

Insignificant

Insignificant

Insignificant

Aquatic plants

Low

Low

Low

Insignificant

Primary

Insignificant

Insignificant

Low

Low

Secondary

Insignificant

Insignificant

Low

Low

Aesthetic

Insignificant

Insignificant

Low

Low

Low

Low

Low

Low

Insignificant

Insignificant

Insignificant

Insignificant

Recreation

Industrial

Marine farming

Cultural

Aboriginal Culture
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1. Introduction
Geeveston Sewage Treatment Plant (STP) treats domestic sewage from the Geeveston
township and surrounds. Treated effluent is currently discharged to the Kermandie River, a
tributary of the Huon Estuary.
TasWater proposes to relocate the Geeveston STP outfall offshore from Shipwrights Point on
the Upper Huon Estuary, to increase dilution of the effluent, reduce the mixing zone and
minimise risks to environmental values.
The aim of this project is to model a batch discharge at the proposed Geeveston STP outfall site
offshore from Shipwrights Point to Huon River estuary and assess the risk to environmental
values. This study will inform the environmental impact statement for the Geeveston STP
outfall relocation.

2. Environmental Values of Upper Huon
This section provides an overview of the environmental values of Upper Huon Estuary at
Shipwrights Point.

Study area
Shipwrights Point is a small promontory at the junction of Kermandie River and the Huon
Estuary, 17 km south of Huonville on the Huon Highway (Figure 2-1). It is located on the
western shore of the Huon Estuary.
Kermandie River is influenced by urban, agricultural and forestry runoff and flows into Hospital
Bay, a sheltered embayment of the Huon Estuary. Hospital Bay is highly modified with industry
on both sides including aquaculture, freight, fish processing and a yachting marina (Marine
Solutions 2011, 2017). Both Hospital Bay and the Huon Estuary are used for recreational fishing,
boating and aquaculture. Huon Aquaculture operates a land-based salmon nursery on the
southern side of Hospital Bay.
Shipwrights Point itself hosts a camping ground with picnic shelters and children’s playground
and two public jetties. There is a public boat ramp that gives access to the Huon Estuary and
adjacent waterways.
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Figure 2-1 Study area map (after Listmap)

Hydrodynamics
The Huon Estuary is strongly stratified. Freshwater inflows from the Huon River catchment
drives a two-layer estuarine circulation, with a shallow, fresher layer flowing seaward over a
deeper, marine bottom layer moving upstream (CSIRO 2000). Marine Solutions (2017) noted a
halocline was evident at a depth of <2 m throughout each season, with fresh surface water
layered over deeper saltier water (Figure 2-2). The weakest haloclines were observed in spring
and summer (November 2015 and January 2016) and were consistent with low streamflow,
whereas the strongest halocline was observed in May 2016 and was consistent with high
streamflow (Marine Solutions 2017). Weak haloclines indicate a large saltwater zone that is
beneficial for vertical effluent mixing and dilution.
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Figure 2-2 Monthly salinity profiles at Shipwrights Point (After Marine Solutions 2017)

Currents are generally weak (< 0.2 m/s), and tidal currents even weaker in this microtidal
system. The extensive bays, islands, and peninsulas around Bruny Island (Bruny bioregion) are
known for 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 at Shipwrights Point on 21st January and retrieved on 19th February 2016 to
determine the tidal signature, current direction, and velocity. This deployment was during a
prolonged dry period over summer where the water column remained well-mixed from low
freshwater inflows (see Jan/Feb 2016 on Figure 2-3).
Current speeds over the deployment period were uniform and less than 0.1 m/s 60% of the
time in the mid to bottom waters (below 2 m; Figure 2-3). Surface currents were consistently
higher (0-2 m from surface, Figure 2-3), but less than 0.2 m/s 60 % of the time.
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Figure 2-3 Probability distribution of current speeds with depth for ADCP data in 21 Jan- 16 Feb 2016
(after GHD 2016). Each series is distance above seabed (i.e., 8.9 m is near surface, 1.4 m is near
bottom)

The ADCP data showed that Shipwrights Point experiences a mixed 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). Currents were bidirectional and relatively uniform at all depths
(Figure 2-4). Currents flowed north west or south east due to the tides, river flow and complex
bathymetric influences (Marine Solutions 2017). Other features include a fast-flushing time,
where the surface layer is swept out in hours to days, and the whole water column in days up
to one week (CSIRO 2000).
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Figure 2-4 Rose plot showing current velocity and direction at Shipwrights Point at 1-2 m depth, 2-4 m
depths, 4-6 m depth and 6-8 m depths (After Marine Solutions 2017)
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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 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.

Ecological values
2.4.1 Habitat
Marine Solutions (2011) dived the proposed pipeline transect and observed the inshore zone at
Shipwrights Point (0 – 10 m from shore), closest to the riverbank, contains dense beds of pacific
oysters (Crassostrea gigas) growing on rocky substrate of cobbles and emergent bedrock
(Marine Solutions 2011). Ten metres out from the shoreline the habitat changes abruptly to
uniform sediment. These habitat types were widely representative of the middle and lower
reaches of the Huon River, and are representative of the low wave energy environment.
2.4.2 Communities
Marine Solutions (2011) observed that the organisms in the intertidal and shallow subtidal
zones were those which can cope with significant fluctuations in temperature and salinity at
different times of the year. Two species of macroalgae were observed submerged in the
shallows, Ulva sp and Rhodymenia sp. At about 10 m along the transect a group of around five
Northern Pacific seastars (Asterias amurensis), pest species, were observed. Biscuit stars
(Pateriella regularis) were present on the silt. From about 20 m along the transect onwards,
some burrows were seen in the sediment. Small feathery sessile organisms were present
throughout the transect, growing from the silt substrate (Marine Solutions 2011).
A large(~20cm) ascidian was observed approximately 40 m offshore. Several species of
gastropod including New Zealand Screwshells were seen from 50m along the transect onwards.
Bonneville Consulting
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Near the end of the transect (~70m onwards), screwshell sightings became more frequent.
From 50m along the transect, interstitial brittle stars (Ophiuroidea) were abundant. Divers
observed them with arms extending in the water from under the sediment for filter-feeding.
Shark egg casings were also observed with approximately 8 casings belonging to at least two
different species were observed. It is thought that these were old casings as most were semisubmerged in the sediment and fouled with encrusting organisms (Marine Solutions 2011).
2.4.3 Threatened species
A desktop assessment by Marine Solutions (2011) of the natural values of the proposed outfall
location identified listed species under the Threatened Species Protection Act 1995 and
Environment Protection and Biodiversity Conservation Act 2000 that may be present in the
study area. The proposed location for the effluent pipeline is either outside the range of most
listed species (e.g., whales and cetaceans), or confirmed sightings have not been recorded in
any part of the estuary for a considerable time (Table 2-1).
Table 2-1 Summary of threatened marine species and ecological communities identified in database
searches by Marine Solutions 2011. Terrestrial and avian biota were not included. After Marine
Solutions 2011.
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Recreational values
Shipwrights Point hosts a camping ground with picnic shelters and children’s playground and
two public jetties (Figure 2-5). There is a public boat ramp that gives access to the Huon Estuary
and adjacent waterways.
Both Hospital Bay and the Huon Estuary are used for recreational fishing and boating.

Figure 2-5 Shipwrights Point recreational area

Industrial values
Hospital Bay is highly modified with industry on both sides including aquaculture, freight, fish
processing and a yachting marina (Marine Solutions 2011, 2017). Huon Aquaculture operate a
land-based salmon nursery on the southern side of Hospital Bay. An active marine farming lease
is located 2 km downstream (Figure 2-6).
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Figure 2-6 Marine farming leases in the Huon Estuary in the vicinity of the proposed outfall

Cultural values
The Huon Valley is rich in Aboriginal cultural heritage values. There are sensitive sites including
shelters and midden sites scattered throughout the region, particularly on the riverbanks. Given
the sensitivity of Aboriginal heritage sites and their significance, a precautionary approach must
be taken with new developments.

Bonneville Consulting
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Water quality objectives
2.8.1 EPA Water Quality Guidelines for Upper Huon Estuary
Site-specific water quality objectives were determined for Upper Huon Estuary 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 Upper Huon Estuary (EPA Tasmania, 2019). Applied
WQOs are highlighted.
Indicator

Units

20th

Median

80th

95th

Dissolved Oxygen

%sat

84

92

100

102

Salinity

ppt

8.4

18

29

34

Conductivity

mS/cm

14

30

45

52

7.5

7.8

8.0

8.2

9.4

14

18

21

pH
Temperature

C

Turbidity

NTU

2

5

11

19

Chlorophyll-a

µg/L

0.3

1.3

2.3

4.0

Total ammonia

mg/L

0.006

0.010

0.015

0.021

Nitrates + Nitrites

mg/L

0.004

0.025

0.046

0.64

Total Nitrogen

mg/L

0.20

0.25

0.31

0.35

Total Phosphorus

mg/L

0.01

0.02

0.03

0.04

Dissolved Reactive P

mg/L

0.003

0.005

0.008

0.013

Silica

mg/L

1.4

2.5

2.9

3.4

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.
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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)

Marine 95%

Marine 99%

5.5

0.7

27

7.7

4.4

0.14

1

0.005

3.3

Chromium (IV)

1.0

Cobalt*

1.4

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

0.01

Tributyltin (Sn)
Zinc

8

2.4

15

7

Total Residual

-

-

0.910

0.500

3

0.4

Chlorine

Revised to 7ug/L^

Revised to 2 ug/L^

Ammonia

0.900

0.320

2.4

1.0

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

ANZG (2018) guideline to be achieved for 90th
(median) percentile of compliance monitoring
data at shellfish gathering areas

Bonneville Consulting

11

ERA for Geeveston

2.8.4 Ambient water quality
Monthly water quality monitoring was conducted at the proposed outfall site from October
2015 to February 2016 (Site GEE1, n=10, Table 2-5, Marine Solutions 2017). The results were
within the range of the EPA site-specific water quality guidelines.
Table 2-5 Upper Huon Estuary background water quality at the proposed outfall site (GEE1) n= 12,
October 2015 to September 2016
Analyte (mg/L)

Median

80th %ile

Maximum

Ammonia

0.011

0.016

0.063

Total Nitrogen

0.32

0.39

0.57

Nitrate

0.01

0.06

0.07

Nitrite

0.003

0.006

0.024

Nitrate & Nitrite

0.02

0.06

0.07

Total Phosphorus

0.02

0.04

0.05

Dissolved Phosphorus

0.01

0.01

0.02

Total Suspended Solids

9

16

23

Aluminium (µg/L) n=4

92.5

-

182

Zinc (µg/L), n=4

2

-

3

All heavy metals were below the detection limit and below the ANZG (2018) guidelines in the
ambient environment, except for aluminium. The highest recorded concentration was 182 µg/L
(GEE1; Marine Solutions 2017).
Ambient enterococci concentrations exceed the NHMRC recreational guidelines of 40 cfu/100mL
for primary contact. Large exceedances were noted during the AMP (15/16), occurring in May
(58-650 cfu/100 mL) and June (110-3400 cfu/100 mL) and were consistent with rainfall events
prior to sampling. All sites exceeded enterococci concentration trigger values, including the
proposed outfall site (GEE1; Marine Solutions 2017).

Summary of environmental values
Upper Huon Estuary at Shipwrights Point is a strongly stratified estuarine environment that is
influenced by the tides, freshwater inflows, and bathymetric features. It is a low velocity,
sheltered environment with bidirectional current of less than 0.2 m/s. The pipeline transect
contains dense beds of pacific oysters (Crassostrea gigas) growing on rocky substrate of cobbles
and emergent bedrock close to the shoreline. However, 10 m out from the shoreline the habitat
changes abruptly to uniform sediment. These habitat types are widely representative of the low
wave energy environment of the Huon River. The organisms present were generally tolerant,
common species. There was a low likelihood of threatened species present. In addition to the
ecological values, the Upper Huon Estuary at Shipwrights Point supports active marine farming
leases and recreational values, including fishing, boating and aesthetic values. The Huon Region
has significant Aboriginal cultural values and artefacts associated with waterways.
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3. Geeveston STP Effluent Discharges
This section outlines the outfall relocation proposal for effluent discharges and the effluent
quality from Geeveston STP.

Current STP discharge management
Geeveston Sewage Treatment Plant (STP) treats domestic sewage from the Geeveston
township and surrounds. Treated effluent is currently discharged to the Kermandie River,
approximately 4 km upstream of the confluence with Hospital Bay and approximately 2.2 km
upstream of Shipwrights Point on the Huon River. Geeveston STP treated an average volume of
337 kL/day.

Outfall relocation proposal
The proposed receiving environment for the relocated Geeveston STP outfall is offshore from
Shipwrights Point on the Huon Estuary. The proposed discharge point would be approximately
100 m from the shore into 8-9 m of water (Figure 3-1).

Figure 3-1 Proposed pipeline alignment at Shipwrights Point with bathymetry

A deep channel (approximately 14 m) runs to the east of the proposed outfall location that
extends from the north to the south, as well as a shallow outcrop that extends from the
southern tip of Shipwrights Point (Marine Solutions 2017, Figure 3-2).
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Figure 3-2 Bathymetry of the study area (After Marine Solutions 2017)

Effluent discharge volume
TasWater propose to continue with a batch discharge of 337 kL/day. The batch discharge would
consist of a flow rate of up to 60 L/s for 2 minutes, 60 times every 24 hours.
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Geeveston STP effluent quality
Geeveston STP effluent contains elevated concentrations of nutrients, toxicants, and heavy metals
above the applied WQOs for Upper Huon Estuary (Table 3-1, Table 3-2)
Table 3-1 Geeveston STP effluent quality (2015-2021; mg/L; unless indicated). Highlighted cells exceed
the applied WQOs
Indicator

Count

Min

10th

Median

90th

Max

Ammonia

73

0.1

0.4

2.1

16.2

23.4

0.910

BOD5

73

2.5

2.5

10.0

31.0

65.0

<5

73

0.0

0.1

0.4

1.3

2.20

Free Chlorine
Residual

WQO

0.007

Total Chlorine

0.007

Residual

73

0.02

0.3

0.9

2.2

2.9

Conductivity (uS/cm)

73

260

430

590

793

894

-

Nitrate and Nitrite as N

73

0.1

2.1

7.5

15.4

25.6

0.046

Nitrate N

73

0.1

0.8

6.9

15.4

28.3

2.4

Nitrogen

73

4.4

9.5

14.9

28.1

34.2

0.31

Oil and Grease

73

0.5

0.5

0.5

1.8

8.1

<1

pH (units)

73

6.7

6.9

7.2

7.4

8.1

7.5-8.0

Phosphorus

73

0.3

0.7

2.0

7.3

12.0

0.03

Temperature (C)

72

6.7

10.0

14.5

20.2

23

9-18

Total Suspended Solids

73

2.0

4.8

9.4

28

106

16

E coli (cfu/100ml)

73

5.0

5.0

20

7420

96000

150

Enterococci (cfu/100ml)

73

1.0

5.0

130

4212

34000

40

Thermotolerant Coliforms
(cfu/100ml)
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Table 3-2 Heavy Metal (µg/L) in Geeveston STP Effluent (2015-2021). Highlighted cells exceed the
applied WQOs
Indicator

Count

Min

Aluminium

2

81

Aluminium (Dissolved)

1

<10

55

Antimony

1

<10

9

Arsenic

7

0.4

0.46

1.1

7.5

7.5

24

Cadmium

7

0.05

0.05

0.05

1.0

1.0

0.7

Chromium

7

0.3

0.3

0.5

1.0

1.0

7.7

Cobalt

3

<1.0

<1.0

0.005

Copper

7

2.7

6.2

1.3

Copper (Dissolved)

1

Iron

3

260

Iron (Dissolved)

1

134

Lead

7

0.3

Lead (Dissolved)

1

Manganese

7

Manganese (Dissolved)

1

Mercury

7

0.02

0.02

0.03

0.05

0.07

0.1

Molybdenum

6

0.1

0.1

0.2

2.5

2.5

34

Nickel

7

1.4

1.4

2.1

5

5

7

Selenium

7

0.1

0.1

0.3

15

15

5

Tin

3

<5

<5

0.006

Zinc

7

10

28

15
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10th

Median

90th

<1.0
3.0

5.0

6.1

Max

WQO

203

55

4.0

1.3

364

0.3

0.4

<5.0

413

-

134

-

<5.0

2.2

<5

94

95

115

2.2

146

148

91

80

<5
12

14

80

23
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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 Shipwrights Point.

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

Sreq = (Ceff – Cwqo) / (Cwqo – Camb)

Where the Camb > Cwqo, the Camb has been set at 0 mg/L for a revised calculation
(Ceff/Cwqo).
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
to their concentrations” (EPA 2013, p.22). By this definition, the mixing zone for Geeveston STP
discharges should be based on chlorine as the non-bioaccumulatory toxicant with the highest
dilution requirements (313:1; Table 4-1). Ammonia has the second highest dilution requirement
of 17:1.
Table 4-1 Dilution calculations for toxicants to meet DGVs (95%)
Ceff (90th)

Cwqo

Camb (95th)

Sreq

Ammonia (mg/L)

16.2

0.91

0.021

17

Free chlorine

1.3

0.007

0.0

189

2.2

0.007

0.0

313

Nitrate N (mg/L)

15.4

2.4

0.047

6

Aluminium (µg/L)

203

55

182

Camb>Cwqo

Cadmium (µg/L)

1.0

0.7

<2

0.4

Copper (µg/L)

6.1

1.3

<2

4

Copper (Dissolved) (µg/L)

4.0

1.3

<2

2

Lead (µg/L)

<5

2.2

<10

1

Lead (Dissolved) (µg/L)

<5

2.2

<10

1

Manganese (µg/L)

146

80

10

1

Selenium (µg/L)

15

5

-

2

Zinc (µg/L)

23

15

3

1

Toxicant

Sreq (Camb=0)

residual (mg/L)
Total residual
chlorine (mg/L)
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The zone of impact where nutrients and pathogens concentrations exceed WQO due to effluent
discharges are relevant for assessing the risk to ecological and recreational values. The zone of
impact is calculated using the dilution equation in Equation 1 but using the median ambient
background quality (Camb). Calculations show that total phosphorus has the highest dilution
requirement for nutrients (731:1) and enterococci has the highest dilution requirements for
microbiological indicators (104:1).
Table 4-2 Dilution requirements for ecosystem stressors and microbiological indicators to meet WQOs
Ceff (90th)

Cwqo

Camb

Sreq

Total Nitrogen

28.1

0.31

0.250*

463

Total Phosphorus

7.3

0.03

0.02*

731

Total Suspended Solids

28

16

9.0

2

BOD5

31

5

-

Ceff (90 )

Cwqo

Camb

E coli (cfu/100ml)

7420

150

-

50

Enterococci (cfu/100ml)

4212

40

-

104

Thermotolerant Coliforms
(cfu/100ml)

166

14

-

11

Ecosystem Stressors (mg/L)

Microbiological indicators

th

Sreq
(Camb=0)

5
Sreq

Sreq
(Camb=0)

*median surface water values from Annual guidelines for surface waters for Upper Huon Estuary (EPA Tasmania, 2019)

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 (2016;
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 degrees

Horizontal angle

ESE

No. ports

5 ports

Spacing

5m

Port depth (m)

6, 8 and 10 m

Effluent volume

60 L/s batch flow for 1.5 minutes = 5.4 kL per
event, 60 events per day (2.5 x per hour)

Effluent salinity

0 ppt

Effluent temperature

15 ̊C

Ambient velocity
Bonneville Consulting
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Outfall Characteristic

Base model

Ambient direction

NW - SE

Diffusion co-efficient

0.0003

Decay rate (chlorine)

50 d-1

Decay rate (pathogen)

Mancini decay equations

Channel width

1.35

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)

The dispersion of the effluent was modelled for three ambient conditions that covered summer
and winter stratification and a well-mixed scenario based on data obtained by Marine Solutions
(2017; Table 4-4). Representative current speeds for the mixing zone modelling were slow (0.05
m/s), medium (0.1 m/s) and fast (0.2 m/s) to capture the variability (as per GHD 2016, see
Section 2.2).
Table 4-4 Ambient scenarios based on data obtained by Marine Solutions (2017)
Stratification

Ambient currents

Direction

Temperature

Salinity

Well mixed (based
on Jan 16
conditions)

0.05 m/s (slow)

Incoming NW

0-6 m = 19 C

0-6 m =32 ppt

0.1 m/s (medium)

Outgoing SE

7-11 m = 17 C

7-11 m = 32 ppt

0-2 m = 10 C

0-2 m = 6 ppt

0.1 m/s (medium)

Incoming Surface
SE, Bottom NW

2-11 m = 14 C

2-11 m = 32 ppt

0.2 m/s (fast)

Outgoing

0.2 m/s (fast)
Strong winter
stratification
(based on May
2016 conditions)

0.05 m/s (slow)

Strong summer
stratification
(based on Dec
2015 conditions)

0.05 m/s (slow)

Incoming

0-2 m = 18 C

0-2 m = 25 ppt

0.1 m/s (medium)

Surface SE, Bottom
NW

2-11 m = 14 C

2-11 m = 35 ppt

Surface/bottom SE

0.2 m/s (fast)

Outgoing
Surface/bottom SE

Mixing zone modelling
Mixing zone modelling was conducted for the three ambient conditions, incorporating slow,
medium and fast current velocities, and incoming and outgoing tides, for outfall depths of 6, 8
and 10 m. Chlorine and Enterococci were modelled non-conservatively with decay factors of
50 d-1 and the Mancini (1978) bacterial decay function, respectively. Ammonia and total
phosphorus were modelled conservatively. The mixing zone distances for the contaminants of
concern are provided in Table 4-5 to Table 4-8. Example model outputs are provided in
Appendix A. An outfall depth of greater than 8 m provides the best dilution and dispersion of
the effluent, which gives the smallest mixing zone under all conditions, for all contaminants.
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Table 4-5 Mixing Zone distances (m) for Ammonia to meet WQOs from outfall

Velocity

Outfall m

MZ (m)

Tides

Slow
0.05 m/s

Medium
0.1 m/s

Fast
0.2 m/s

Well mixed

Summer Stratified

Winter Stratified

Incoming

Outgoing

Incoming

Outgoing

Incoming

Outgoing

6m

3

3

3

3

3

3

8m

3

3

3

3

3

3

10 m

3

3

3

3

3

3

6m

2.5

2.2

2.5

2.2

2.5

2.7

8m

2.5

2.2

2.5

2.2

2.5

2.7

10 m

2.5

2.2

2.5

2.2

2.5

2.7

6m

2

2

1.5

2

1.5

2

8m

2

2

1.5

2

1.5

2

10 m

2

2

1.5

2

1.5

2

Table 4-6 Mixing Zone distances (m) for Total Residual Chlorine to meet WQOs from outfall

Velocity

Outfall m

MZ (m)

Tides

Slow
0.05 m/s

Medium
0.1 m/s

Fast
0.2 m/s

Well mixed

Summer Stratified

Winter Stratified

Incoming

Outgoing

Incoming

Outgoing

Incoming

Outgoing

6m

854

335

>1000

875

>1000

895

8m

595

210

>1000

287

>1000

277

10 m

444

140

804

140

834

130

6m

>1000

240

>1000

350

>1000

330

8m

350

31

940

30

880

14

10 m

11

18

11

35

11

18

6m

145

20

>1000

35

>1000

35

8m

13

20

8.5

16

9

16

10 m

12

20

9

16

9

16
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Table 4-7 Mixing Zone distances (m) for Enterococci to meet WQOs from outfall

Velocity

Outfall m

MZ (m)

Tides

Slow
0.05 m/s

Medium
0.1 m/s

Fast
0.2 m/s

Well mixed

Summer Stratified

Winter Stratified

Incoming

Outgoing

Incoming

Outgoing

Incoming

Outgoing

6m

15

18

245

55

16

14

8m

15

<10

15

<10

<10

14

10 m

<10

<10

15

<10

<10

14

6m

12

<10

400

<10

500

<10

8m

<10

<10

<10

<10

<10

<10

10 m

<10

<10

<10

<10

<10

<10

6m

<10

<10

11

<10

<10

<10

8m

<10

<10

<10

<10

<10

<10

10 m

<10

<10

<10

<10

<10

<10

Table 4-8 Mixing Zone distances (m) for Total P meet WQOs from outfall

Velocity

Outfall m

MZ (m)

Tides

Slow
0.05 m/s

Medium
0.1 m/s

Fast
0.2 m/s

Well mixed

Summer Stratified

Winter Stratified

Incoming

Outgoing

Incoming

Outgoing

Incoming

Outgoing

6m

>1000

>1000

>1000

>1000

>1000

>1000

8m

>1000

>1000

>1000

>1000

>1000

>1000

10 m

>1000

>1000

>1000

>1000

>1000

>1000

6m

>1000

>1000

>1000

>1000

>1000

>1000

8m

>1000

>1000

>1000

>1000

>1000

>1000

10 m

>1000

900

>1000

750

>1000

800

6m

>1000

>1000

>1000

>1000

>1000

>1000

8m

>1000

>1000

>1000

>1000

>1000

>1000

10 m

>1000

>1000

>1000

>1000

>1000

>1000
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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)
-

One month of current speed and direction measurement during January/February 2016

-

Ambient water quality based on sampling from October 2015 to September 2016

-

STP daily flow and monthly effluent quality (2015-2021) 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) would be up to
1000 m depending on the outfall depth and tidal, seasonal conditions. The mixing zone required
for ammonia is well within the 10 m sustainable mixing zone recommendation. Likewise,
enterococci levels would also meet WQOs within 10 m of the outfall in most conditions.
Phosphorus concentrations may have a significant footprint above the ambient WQOs for over
1 km from the outfall.
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5. Environmental Risk Characterisation
This chapter contains an environmental risk assessment for Geeveston STP effluent discharges
from the proposed relocated outfall off Shipwrights 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 Geeveston 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
Total Residual 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
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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 Geeveston STP effluent to the ambient
receiving environment. The discharge will occur for ~1.5-minute intervals of 60 L/s discharges,
60 times per day (GHD 2020). This means that the discharges will occur for a total of ~90
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 Geeveston STP discharges to environmental values in Upper Huon Estuary are:
Bonneville Consulting
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-

Chlorine toxicity to ecological values (e.g., fish, algae, shellfish, crustaceans, plants) –
HIGH SENSITIVITY – the outfall is located within the main channel of the Huon Estuary
and may exceed the WQO for up to 1 km from the outfall during the discharges.
Chlorine decays rapidly in the environment and the STP will be discharging less than
10% of the time. However, there may be acute toxicity risks to aquatic organisms caught
up in the effluent plume.

-

Chlorine toxicity to marine farming leases – MEDIUM SENSITIVITY - the closest marine
farming lease to the proposed outfall is 2 km downstream. This is outside the mixing
zone. Any chlorine reaching the marine farming lease will be at very low concentrations.

-

Ammonia toxicity to ecological values (e.g., fish, algae, crustaceans, plants) – MEDIUM
SENSITIVITY – The mixing zone is less than 10 m for ammonia, which is a sustainable
discharge limit and a small footprint in the estuary.

-

Ammonia toxicity on marine farming leases (closest is 2 km downstream) – MEDIUM
SENSITIVITY - the closest marine farming lease to the proposed outfall is outside the
mixing zone for ammonia.

-

Nutrient enrichment causing shifts in ecological communities – MEDIUM SENSITIVITY –
while nutrients will be elevated around the outfall, they are unlikely to cause a shift in
ecological communities in open water. There is good flushing of the estuary daily.

-

Nutrient enrichment causing aesthetic impacts (e.g., algal blooms, nuisance plants) –
MEDIUM SENSITIVITY – The Huon Estuary is popular 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
for enterococci (<10 m) is 80-100 m offshore and away from popular swimming areas.
However, on the incoming tide, the effluent plume may encroach on the public jetty and
boat ramp at Shipwrights Point. The effluent is disinfected and will achieve low-risk
guideline most of time.

-

Pathogens and viruses to marine farming leases - MEDIUM SENSIVITIY - the closest
marine farming lease to the proposed outfall is 2 km downstream. This is outside the
mixing zone for enterococci. The effluent is disinfected and only occasionally has
elevated microbiological levels due to plant bypass or failure. Any pathogens from the
STP effluent reaching the marine farming lease will be at low-risk concentrations.

Risk Assessment
The risk posed by contaminants of concern in the Geeveston STP effluent discharges to the
environmental values in Upper Huon Estuary was determined based on the exposure and
sensitivity assessment (Sections 5.3 and 5.4). Overall, effluent discharges at the proposed
outfall location are low risk, except for chlorine which presents a medium risk to ecological
values (Table 5-4).
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Table 5-4 Environmental Risk assessment for Geeveston STP discharges at the relocated outfall
Contaminant of concern
Environmental Values

Chlorine

Ammonia

Nutrients

Pathogens

Ecological

Fish/Invertebrates

Medium

Low

Low

Insignificant

Shellfish

Medium

Low

Low

Low

Marine mammals

Low

Insignificant

Insignificant

Insignificant

Aquatic plants

Low

Low

Low

Insignificant

Primary

Insignificant

Insignificant

Low

Low

Secondary

Insignificant

Insignificant

Low

Low

Aesthetic

Insignificant

Insignificant

Low

Low

Low

Low

Low

Low

Insignificant

Insignificant

Insignificant

Insignificant

Recreation

Industrial

Marine farming

Cultural

Aboriginal Culture

5.5.1 Total residual chlorine risk characterisation
Total residual chlorine is a primary contaminant of concern in effluent discharged to water. It is
dosed in the effluent to 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 processes.
A 313-fold dilution of the Geeveston 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 may extend up to 1000 m in at NW-SE direction in the
ambient environment. Such a mixing zone does not meet the requirements of the State Policy
on Water Quality Management 1997.
While the STP discharge will occur less than 10 % of the time, there is a medium risk of acute
toxicity impacts to the oyster beds and other marine life (sea stars, screw shells, macroalgae,
ascidians, shark egg casings) that have been observed in the area. Given the intermittent
discharge, transitory species, such as marine mammals and fish, would likely pass through the
bay unaffected or be able to retreat to refuge habitat during periods of discharge.
Chlorine (in its residual chlorine forms) is highly reactive and does not persist for extended
periods in water. Concentrations are reduced through chemical and physical pathways,
including reactions in the water column (e.g., with natural organic material), volatilization,
photodegradation, adsorption, and interactions with aquatic biota and the benthos. While
chlorine has been modelled non-conservatively in this 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 Geeveston 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 estuary
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.
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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 Shipwrights Point.
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6. Conclusion
Conclusions
The aim of this project was to model a batch discharge at the proposed Geeveston STP outfall
site offshore from Shipwrights Point to Huon River estuary and assess the risk to environmental
values. This study will inform the environmental impact statement for the Geeveston STP
outfall relocation.
Upper Huon Estuary at Shipwrights Point is a strongly stratified, sheltered estuarine
environment that is influenced by the tides, freshwater inflows, and bathymetric features. It
contains diverse ecological communities and supports active marine farming leases and
recreational values, including fishing, boating and aesthetic values, and significant Aboriginal
cultural values.
This assessment has shown that all contaminants of concern in the batch effluent discharges
from Geeveston STP at the proposed outfall location present a low risk to environmental values
in the Upper Huon Estuary, except for chlorine. This is particularly the case for the outfall
arrangements at a depth of 8 m or greater.
Chlorine is a significant toxicant of concern in the Geeveston STP effluent that presents a
medium risk of direct toxicity to aquatic organisms within 1000 m of the outfall in a NW - SE
direction. However, there is significant uncertainty in the fate and ecological effects of chlorine
in the ambient environment.
The mixing zone required for ammonia is well within the 10 m sustainable mixing zone
recommendation. Likewise, enterococci levels would also meet WQOs within 10 m of the
outfall in most conditions. Phosphorus concentrations may have a significant footprint above
the ambient WQOs for over 1 km from the outfall.
Both ammonia and chlorine are considered significant toxicants of concern and therefore
should both be used to help define the mixing zone for regulatory purposes. 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
Ammonia

Figure 8-1 Example mixing zone for ammonia at outfall depths of 6 m (red), 8 m (blue) and 10 m
(green)

Chlorine

Figure 8-2 Example mixing zone for chlorine at outfall depths of 6 m (red), 8 m (blue) and 10 m (green)
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Enterococci

Figure 8-3 Example mixing zone for enterococci at outfall depths of 6 m (red), 8 m (blue) and 10 m
(green)

Total phosphorus

Figure 8-4 Mixing zone for total phosphorus at outfall depths of 6 m (red), 8 m (blue) and 10 m (green)
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Executive Summary
Marine Solutions was contracted by Southern Water to undertake a field based
investigation to determine options for locating an effluent outfall at Hospital Bay,
Port Huon.
Currently the Geeveston treatment plant discharges into the Kermandie River, which
in turn flows into the head of Port Huon bay.
Included in the scope was;
∗

Conducting comprehensive bathymetric mapping

∗

Still and video recording of sites that may be potentially suitable for future
outfall constructions

∗

Investigating substrate characteristics of potentially suitable outfall sites, to
ensure the viability of construction

∗

Conducting a snapshot biological assessment of the surveyed areas.
Community assemblages were recorded and the presence of any rare and
endangered species noted.

Recommendations are presented for a future potential outfall site, based on physical and
biological site features, and likely river flow characteristics.
Assuming that increasing depth allows increased initial dilution and therefore diffusers
locatd in deeper water results in a ‘better’ outfall site, and that for any given depth
increasing distance from the shoreline equates to increasing construction cost, we looked for
deeper water closer to shore. Further, areas with soft sediment substrate and higher water
flows were identified in preference to rocky reef or potentially recirculating water flows.
Based on available information it appears there are two options for outfall locations, these
being the original site adjacent to the end of Port Huon wharf, or a second site to the south
east of the Port Huon yacht club where deeper water is much closer to the shoreline and
river flow is likely to be higher.
Land tenure and accessibility to the second site, along with location of existing infrastructure
was not researched during this study and may be a contravention to the second site.
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Study Area
Port Huon is located on the western shore of the Huon River, southwest of Hobart,
Tasmania. The Huon River originates in Scotts Peak Dam, Lake Pedder, and flows
southwards, feeding into the D’Entrecasteaux Channel. Our study area is a well-sheltered
section of waterway in the lower reaches of the river.
The Port Huon shoreline is highly modified with industry on both sides of the bay including
aquaculture, freight, fish processing and a yachting marina. Industrial inputs to the bay have
been varied over a long period of time and aside from the effluent coming from the
Kermandie River include waste from a now defunct wood chip mill, and waste water
including antifoul from an aquaculture net washer.
The township of Port Huon is located <1 km west of the surveyed area. There is a wharf that
marks the western boundary of our study site, and adjoins industrial facilities on the river
bank.
After developing detailed bathymetry and then sounding the deepest areas, diver transects
were conducted to survey the suitability of surrounding areas for potential outfall sites. The
first transect was conducted on the eastern side of the wharf, running virtually parallel to
the wharf. The second transect was conducted further east and around the point. This
transect was run approximately south east from the yacht club building on the river bank.
The video and diver transects are shown (Transect 1 (T1) and Transect 2 (T2)) in

Figure 1.
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Figure 1 Location of the area surveyed and transects conducted for potential estuarine outfall sites within the
Huon River.

Methodology
To determine the nature of the receiving environment surrounding the proposed location
for new pipelines, a process of bathymetric mapping, substrate classification and habitat
classification was conducted.

Bathymetry
The broadscale bathymetry of the study area was generated by mounting a Northstar
trackfish 6600 with a 600W RMS sounder onto a vessel and driving a series of grids over the
area of interest. At intervals of 1 second the GPS location and the depth were recorded to a
laptop computer, along with any user defined waypoints which were required. This method
therefore logs 3600 records per hour, and allowed significant coverage around the site.
Positions were logged by a Northstar trackfish 660 and depths were measured to the nearest
tenth of a metre. The depth information string was post processed to tidally correct for chart
datum using National tide charts, and barometric pressure using observations from local
weather stations.
The data was interpolated using GIS program Surfer 9.0, and land shape files were
constructed using georeferenced photo imagery from Nearmap (www.nearmap.com).
Additionally, depth profiles of the dive transects conducted was generated using a diveroperated Mares Nemo Wrist Computer with depth gauge (for output see Error! Reference
source not found.).
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Characteristics of Potential Outfall Sites
Following bathymetric mapping, diver surveys were conducted to confirm physical and
biological characteristics of sites deemed suitably deep for future outfalls. Two separate
transects were surveyed by divers, and a third area was surveyed on snorkel . Video footage
and underwater observations were recorded for each of the two transects.

Habitat/Substrate Classification
Complementing the Bathymetric mapping, diver surveys of the two transects determined
the habitat structures present. Video footage of each transect was taken using a state

of the art full HD Sony Nex-5 with 1600W of diffuse lights.

Marine Solutions

Port Huon Outfall Investigation – Southern Water
Page 7

Results
Bathymetry
Investigations into site bathymetry identified two areas adjacent to Port Huon where the
depth was sufficient for an effluent outfall to gain good initial dilution of the effluent. The
bathymetric outputs below clearly show two deeper areas, with a significant shallow shoal
between them.

Figure 2 Plan view of bathymetry within the study area. The Red line approximates the line of the Port Huon
wharf

Figure 3 A Wireframe representation showing the wharf in red, and the main channel of the huon river to the
right
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Figure 4 The location of the transects in relation to the deeper parts of the bay can clearly be seen.

Diver records of depth profiles along each transect were noticeably different. As seen in
Figure 5, the deepest areas surveyed were found at the termination of Transect 2 (~100m
from the river bank), where depths of 8-9m were observed in the main channel of the Huon
river. Similar depths were found out past the end of Port Huon wharf, some 300m offshore.
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Figure 5 Depth profiles of the two transects conducted. Note that for transect 2 no data was collected beyond
100m.
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Habitats
In both diver transects, the in-shore zone, closest to the river bank, was defined by a dense
bed of pacific oysters (Crassostrea gigas) growing on a rocky susbtrate of cobbles and some
emergent bedrock. This band of oysters gave way to sediment within only approximately 10
(transect 2) to 30 (transect 1) metres from the bank. The habitat beyond this transition
remained relatively uniform for the rest of the transects length, however biological
compositions changed notably as the transect progressed away from the bank (see
Community Composition section).
The variation between the substrate zonation in different transects can be seen in
comparisons of Figure 6 (below) and Figure 7 (over). Both transects exhibited the same
pattern of zonation, with oyster beds giving way to silt sediment in near-bank waters.
However, transect 2 exhibited a more abrupt boundary between oyster beds and sediment
than transect 1. This boundary was also observed ~20m closer to the river bank than for
transect 1. Error! Not a valid bookmark self-reference..

Transect 1 (alongside wharf)
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Figure 6 Representation of habitat change with increasing depth and increasing distance from shore (T1)
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Transect 2 (west of T1)

0

25

Distance along transect (m)
50 75 100 125 150 175 200 225 250

0
-1
-2

Depth (m)

-3

Dense oyster beds

-4

Patchy oyster beds

-5

Silt

-6
-7
-8
-9
-10

Figure 7 Representation of habitat change with increasing depth and increasing distance from shore (T2)

All the habitat types seen during the investigation are widely represented throughout the
middle and lower reaches of the Huon River, and are representative of the low wave energy
environment experienced here. The organisms in the intertidal and shallow subtidal are
those which can cope with significant fluctuations in temperature and salinity at different
times of the year.
The river waters were noticeably stratified in the main channel, with a fresh layer being
evident until about 2m depth on the day of the survey. This was in contrast with the waters
in Hospital Bay which lacked a tannin stained fresh water layer on the surface during the
survey.
This indicates potentially complex water movements during different river flow regimes and
at different stages of the tidal cycle. Further investigation into water movement in the area
should be undertaken prior to a final decision on outfall location being made, especially in
light of the complex bathymetry which may lead to waters being recirculated within Hospital
Bay.
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A

B

C

Figure 8 Typical habitats in the River at New Norfolk; a) dense oyster beds growing on a rocky substrate, b) the
boundary between dense oyster beds and silt sediment, c) silt with burrows of unidentified benthic fauna.

Figure 9 A spot dive was undertaken to determine the nature of the seabed on the shallow spur extending
from the point
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Community Composition
Transect 1
Dense pacific oyster (Crassostrea gigas) beds were observed from approximately 0 – 20m off
the river bank at the shallow end of transect 1. These oyster beds transitioned gradually to
soft silt sediment from 20-30m distance from the river bank. Amongst the oyster beds,
some macroalgae was observed growing on submerged rocks close to the river bank, these
being sea lettuce Ulva sp and Enteromorpha sp – both indicative of high nutrient levels.
At the boundary between oyster beds and silt sediment, biscuit stars Pateriella regularis
were abundant. They averaged a density of approximately 10 – 20 per square metre from
approximately 30m – 50m off the river bank. Beyond this, densities petered, and from
about 65m into the transect onwards, only two more solitary individuals were seen (one at
~110m along the transect and one at ~180m along the transect). Small burrows were
observed at relatively high density in the sediment from 35m into the transect and beyond.
We were not able to identify what made these burrows, but the large size range and
variation in angle suggests that there are multiple burrowing species present in the areas,
which may include crabs, worms and fish. New Zealand Screwshells (Maoricolpus roseus)
(Gastropoda) and other unidentified gastropods were seen along the transect from ~45m
onwards.
The introduced echinoderm Asterias amurensis (Northern Pacific seastar) was seen 6 times
along the transect, with no obvious trends noted for its distribution relating to depth or
distance from the bank. Multiple individuals of a small unidentified species of fish, likely a
three fin (Tripterygiidae) or goby (Gobiidae), were seen throughout the transect. Other fish
seen included a flounder (Bothidae) and a flathead (Platycephalidae).
Transect 2
Similarly to transect 1, dense pacific oyster beds were also observed at the river-bank end of
transect 2. The transition from oyster beds to sediment was much more abrupt at transect 2
than at transect 1, and in waters closer to the river bank (~10m along transect). Two species
of macroalgae were observed submerged in the shallows, Ulva sp and Rhodymenia sp.
At about 10m along the transect a group of around five Northern Pacific seastars (Asterias
amurensis) were observed; no more were seen for the rest of the transect 2-survey. Biscuit
stars (Pateriella regularis) were present on the silt throughout transect 2, but in much lower
densities than transect 1. From about 20m along the transect onwards, some burrows were
seen in the sediment, but also at much lower densities than those observed in transect 1.
Small feathery sessile organisms (possibly hydrozoans) were present throughout the
transect, growing from the silt substrate.
The small unidentified fish observed in transect 1 were also observed for transect 2. A large
(~20cm) ascidian was observed about 35m along the transect in ~4.1m of water. Several
species of gastropod including New Zealand Screwshells were seen from 50m along the
transect onwards. Near the end of the transect (~70m onwards), screwshell sightings
became more frequent. From 50m along the transect, interstitial brittle stars (Ophiuroidea)
Marine Solutions
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were abundant. Divers observed them with arms extending in the water from under the
sediment for filter-feeding. Shark egg casings were also observed along transect 2;
approximately 8 casings belonging to at least two different species were observed. It is
thought that these were old casings as most were semi-submerged in the sediment and
fouled with encrusting organisms.
Spot Dive
A spot dive was conducted along the ridge of the shallow spur extending to the south
between the two transects. This was conducted to confirm the nature of the seabed in this
area, especially given the significant alteration in depth which occurs between the relatively
deep waters on each side and the shallow ridge which extends well into the mouth of the
bay.
The shallow ridge was found to be largely unconsolidated sediments with small cobbles in
the shallows and finer sediments further offshore. It is hypothesized that this shallow ridge
is formed by river flows depositing sediments in this location where the current flow is slow.
Thus, the change in bathymetry may also act as a partial barrier to water movement around
the northern shore of Hospital Bay.
Habitat Summary
The habitat in the area surveyed can be broadly grouped into three classes
1. Rocky intertidal zone. Exposed bedrock and larger rocks supporting oysters, mussels
and some algae. This zone extends only a few metres from the shoreline into the
water.
2. Unconsolidated sediments with cobbles, forms the majority of the shallow shoal
area identified by mapping. It extends into the bay some 200m, and rises to 2m
below the surface for much of this distance.
3. Fine sediments and silt comprise the vast majority of the habitat area within the
study area. They are prevalent in areas more than 2m deep and occur on the slopes
and troughs of the river bed across the areas investigated. Ecologically this is a
relatively uniform habitat across this area, despite encompassing a range of depths.
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Threatened and Protected Species
A desktop survey of likely threatened species in the area was undertaken, and the diver
survey noted the presence of any species of high conservation value.
There are a number of estuarine/marine species in Tasmania 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.
Additionally, all species of sygnathids (seahorses, pipefish and seadragons) are protected
(Whitehead et al, 2010). Threatened species identified in the south eastern estuaries are
listed in Error! Reference source not found.. The proposed location for the effluent pipeline
is either outside the range of most listed species (e.g whales and cetaceans), or confirmed
sightings have not been recorded in any part of the estuary for a considerable time (e.g
Marginaster).
Scientific name

Common name (Listing under Tasmanian
Threatened Species Protection Act 1995)

Likelihood of presence -study
area

Arctocephalus forsteri

New Zealand fur seal (rare)

Low

Arctocephalus tropicalis

Sub-Antarctic fur seal (endangered)

Low

Eubalaena australis

Southern right whale (endangered)

Low

Carcharodon carcharias

Great white shark (vulnerable)

Low

Diomedea cauta subsp. cauta

Shy albatross (presumed vulnerable*)

Low

Haliaeetus leucogaster

White bellied sea- eagle (vulnerable)

Low

Marginaster littoralis

Seastar (endangered)

Low

Megaptera novaeangliae

Humpback Whale (endangered)

Low

Mirounga leonina

Southern Elephant Seal (endangered)

Low

Pateriella vivipara

Live-bearing seastar (presumed vulnerable*)

Low

Podiceps cristatus

Great Crested Grebe (vulnerable)

Low

Prototroctes mareana

Australian grayling (vulnerable)

High (transitory, migratory)

Smilasterias tasmaniae

Seastar (rare)

Low

Sternula nereis subsp. nereis

Fairy tern (vulnerable)

Low
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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.
Sampling Protocol
A series of targeted and general surveys were conducted to assess the development site and
surrounds for marine pests. During the diver survey and video survey, and in an extensive
search of the intertidal region a note of all introduced species was made to allow
compilation of a known list of species presently in the area.
Summary
Five known introduced marine species were located. The Pacific oyster (Crassostrea gigas)
was found to be prolific in the low intertidal zone, wherever suitable habitat was available.
This is consistent with it pest status throughout sheltered rocky shores in many of the larger
estuaries in Tasmania. Two species of introduced seastar were observed during the surveys.
The Northern Pacific Seastar (Asterias amurensis) was present in the deeper areas surveyed,
while the regular sea star (Pateriella regularis) was abundant in the shallower water. Both
species can be seen in the video footage (Appendix 1) and are well established in Tasmanian
waters and have an extensive range throughout eastern Tasmania and beyond.
The cancer crab, Cancer novaehollandiae, and the New Zealand screw shell Maoricolpus
roseus, were also noted at the survey site. Given the extensive distribution of all these
species throughout southeastern Tasmania, and the likely construction methodologies,
Introduced species are not thought to be a high consideration in this project. If however
vessels are coming from, or travelling to interstate water, then protocos to minimize the
spread of pests should be adhered to.
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Recommendations
Taking into account the likely shore access, substrate type and bathymetry, we recommend
the consideration of constructing the pipeline in line with Transect 2.
Within the survey area, we prioritised the deeper areas, closer to shore and with good
current flow as likely making the best location for an effluent diffuser. Further, they should
have soft sediment in preference to rocky reef as the habitat type. After considering the area
in its entirety a suggestion of an outfall aligning with transect 2 was made.
A 100m pipeline following the line of transect 2 would allow the termination of the outfall in
approximately 8-9m of water. The pipeline would be almost entirely constructed on a
substrate of soft silt sediment, with the exception of a very narrow band (<15m) of rocky
oyster bed by the river bank. The increased depth afforded by a pipeline located slightly
eastward would provide a higher initial dilution of effluent into the surrounding
environment, lessening the magnitude of potential localized ecosystem impacts, and should
the effluent plume reach the surface waters it would rapidly be swept downstream. A
multiport diffuser aligned across the main flow of the current would assist increasing
dilution of the effluent.
Alternatives which terminate in a similar depth and habitat, although are longer in water
may be
1. to follow the alignment of the existing boatramp straight offshore to the 9m
contour, or
2. to run an outfall under the existing wharf, and terminate at the wharf end.
The main drawback of these two options is the fact they discharge effluent into Hospital Bay
behind the shoal where it has a higher chance of being recirculated than if it were
discharged into the main flow of the river.
Throughout surveys, non-uniform currents within the study area were observed. An eddying
effect between the location of transect 2 and the wharf was observed. This is potentially an
additional reason for recommendation of an outfall in the line of transect 2. Modeling or
further investigation into the likelihood of bottom waters receiving effluent and then being
re-circulated may be justified.
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Operational Summary
Sam Ibbott

Contractor:

(Marine Solutions)

Ian Cooksey,
Laura Smith
Kathryn MacLeod

Project Liaison
Date:

17th November 2011

10 November 2011
Time:

Work on site commenced ±0745

Aspects covered included:

Bathymetric mapping
Video survey
Diver-conducted habitat/substrate surveys

Wind:

Less than 10 knots

Sky:

mostly overcast

Sea:

flat

Current:

negligible

In Water Visibility:

~5 m
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Appendix 1
Video footage contained in attached DVD.

Appendix 2
Table 9 List of locations surveyed and relevant GPS coordinates (55G UTM UPS GDA94).

GPS coordinate

Site
(1)

Corner of wharf

498045.2

5221550.22

(2)

Start Transect 1

498059.1

5221538.15

(3)

End Transect 1

498171.1

5221320.94

(4)

Start Transect 2

498416.2

5221531.07

(5)

End Transect 2

498486.8

5221456.25

(6)

Site investigated by snorkel (depth: 2.5m,
determined by boat-mounted echo-sounder)

498310.1

5221407.05
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1 EXECUTIVE SUMMARY
The Geeveston Sewage Treatment Plant (STP) currently discharges effluent into the Kermandie River, a
tributary to the Huon Estuary. Dilution and dispersion of effluent of the current outfall configuration is
poor. In order to facilitate better dilution and dispersion, TasWater has proposed that the Geeveston
STP outfall be relocated to a site on the Huon Estuary, approximately 6.5 km downstream of the current
outfall. To inform this process, TasWater implemented a year-long ambient monitoring program (AMP)
to characterise the proposed receiving environment. The aim of this program was to elucidate the
baseline ambient water and sediment quality, and to characterise the biological community in the
proposed receiving environment in the Huon Estuary.
The AMP included 1 month of hydrodynamic data from the proposed receiving waters, 12 months of
water quality data, and biannual sediment quality data, heavy metal data and biological data. Water
quality results were compared to water quality objectives (WQOs) proposed by the EPA for the upper
Huon Estuary, and the Australian and New Zealand Environment Conservation Council (ANZECC) Water
Guideline (2000) trigger values for Southeast Australian estuaries that have 'slightly to moderately
disturbed ecosystems'. Sediment results were assessed using the ANZECC Interim Sediment Quality
Guidelines (ISQGs). These trigger values were used as a benchmark to gauge ambient water quality and
sediment quality.
The Huon Estuary demonstrated typical estuarine processes, including stratification during most of the
monitoring period. Seasonal changes influenced the water quality, sediment quality, and infaunal
communities within the proposed receiving waters. Seasonal changes observed during the monitoring
period included:


Chlorophyll-a concentrations were highest in summer and lowest in winter



Concentrations of particulate and dissolved constituents within the water column reflected a
seasonal trend, where drier months recorded lower concentrations in comparison to wetter
months



Large exceedances of enterococci and thermotolerant concentrations occurred in autumn and
winter, and were consistent with rainfall events prior to sampling.
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Nickel concentrations within sediments reduced at all sites (other than GEE2) from summer to
winter



The number of infauna collected and identified more than doubled from summer to winter

Overall, the potential receiving waters of the proposed outfall within the Huon Estuary were moderately
disturbed, predominantly by dissolved and particulate nutrients in the water column. While physical
parameters (e.g. temperature, salinity, turbidity) were generally within normal ranges based on WQOs
and ANZECC trigger values, there were several breaches. Heavy metal concentrations were generally low
within the proposed receiving waters.
Heavy metals within sediments were generally within normal ranges according to ANZECC trigger values,
with nickel the only contaminant that exceeded ANZECC guidelines. Concentrations of sediment
contaminants varied between sites, with higher concentrations recorded at sites closer to the proposed
outfall site (GEE1 to GEE4) and lower concentrations recorded at the site upstream of the proposed
outfall location (GEE5). Similarly, all sites in close proximity to the proposed outfall site (GEE1 to GEE4)
had predominantly fine sediment fractions, the most of which were silt. Comparatively, the monitoring
site upstream of the proposed new outfall site (GEE5) demonstrated coarser sediment grains.
Site GEE5 recorded the highest infaunal taxa richness and abundance. The proposed outfall site (GEE1)
and site GEE2 reported the lowest taxa richness and abundance. The most common species group at the
majority of sites was Annelida, followed by Crustacea.
The near-field interim mixing zone at the proposed outfall site was found to be approximately 25 m
(Appendix 4). Modelling indicated substantial dilution well above the target criteria for ecotoxicology
and human health will be achieved within 10 m of the outfall. The modelled dilution at the proposed
outfall site indicates that effluent discharged at the relocated outfall would rapidly dilute and result in
low risk to recreational users.
Exceedances in many parameter guidelines within the monitoring period demonstrate that the baseline
for the proposed receiving environment is currently disturbed.
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2 INTRODUCTION
2.1 OBJECTIVES
This ambient monitoring report (AMR) is related to the proposed relocation site of the Geeveston
sewage treatment plant (STP) outfall. The objective of this report is to determine baseline water quality,
sediment quality, and characterise the biological community of the proposed receiving environment. It
also aims to satisfy condition EM5 8536/1 of Environmental Protection Notice (EPN) issued by the
Environmental Protection Authority (EPA).

2.2 SCOPE
This AMR includes an assessment and interpretation of ambient water quality, sediment quality and
biological monitoring in the proposed receiving waters of the Geeveston STP effluent.
The scope of the work undertaken and reported on in this document includes the following:


Assessment and interpretation of 12 months of data for ambient water quality at seven
monitoring sites (October 2015-September 2016);



Assessment and interpretation of biannual sediment quality and biological communities at five
monitoring sites (January 2016 and June 2016);



Characterisation of the potential future receiving environment;



Establish baseline water quality, sediment and biological conditions;



Estimation of an interim mixing zone;



Recommendations for ongoing monitoring; and



Adhere to the Environmental Protection Notice (EPN 8536/1; in particular clause EM5) issued by
the Environmental Protection Authority (EPA).

2.3 BACKGROUND
Geeveston is a small township in the Huon Valley located adjacent to the Kermandie River. The
Kermandie River ecosystem is influenced by urban stormwater runoff, agricultural and forestry
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practices. The Geeveston STP is located on the Huon Highway and receives wastewater from the
Geeveston township. The STP discharges into the Kermandie River, a tributary to the Huon Estuary.
Hospital Bay and the Huon Estuary are primarily used for recreational fisheries, boating and aquaculture,
including a Tassal fish farm operating on the southern side of Hospital Bay.

Figure 1 Geeveston STP, Tasmania (imagery from Google Earth Pro, 2015).

Monitoring of the proposed alternative STP outfall location in the Huon Estuary is aimed to comply with
the new EPN 8536/1 (in particular clause EM5) issued by the EPA. The relocation of the outfall is
intended to provide better dilution of effluent, improve water quality in the Kermandie River and
achieve a small mixing zone.
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The analysis focused on data from the receiving environment of the proposed outfall location in the
Huon Estuary. Seven sites in the region were monitored for the duration of the AMP to obtain an
understanding of water quality within the region. These sites were monitored to provide baseline data
from which to measure future impacts.
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3 STUDY AREA
3.1 THE STP
The Geeveston STP outfall currently discharges into the Kermandie River, approximately 4 km upstream
of the outflow to Hospital Bay and approximately 2.2 km upstream of Shipwrights Point (Huon River).
This outfall achieves relatively poor dilution and dispersion.
During the monitoring period, the Geeveston STP treated an average volume of 294 kL/day. STP flows
increased at times of high rainfall, particularly from May - August when there was sustained above
average rainfall (Figure 2). During rainfall events the permitted average dry weather flow (ADWF) was
exceeded on several occasions. Please note rainfall data was obtained from Franklin (south)
meteorological station (Station 094261).

Figure 2 Geeveston STP inflow in comparison to permitted flow and rainfall during the monitoring
period (October 15, 2016 to September 16, 2016)
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The effluent quality results from October 2015 to February 2016 are summarised below, collected as per
requirements from EM5 of EPN 8536/1 (Table 1). There have been exceedances of some parameters
during the period, particularly total nitrogen, biochemical oxygen demand (BOD5), total suspended
solids and chlorine.
Table 1 Geeveston STP effluent discharge quality results from October 2015 to February 2016
Parameter
pH
Ammonia
Total Nitrogen
Total Phosphorus
BOD5
Oil and Grease
Total Suspended Solids
Thermotolerant Coliforms
Chlorine

Unit
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(cfu /100ml)
(mg/L)

Median
7.19
7.66
25
4.58
15.8
0.32
24.06
26
1.05

90%ile
7.3
13.38
32.5
8.42
24.8
0.96
49.48
48
1.5

EPN Limit
8.5
18.5
24
5.5
15
10
25
200
1

3.2 THE RECEIVING ENVIRONMENT
The proposed receiving environment for the relocated Geeveston STP outfall is located off Shipwrights
Point on the Huon Estuary (Figure 3). The location of the proposed discharge point into the Huon
Estuary is approximately 100 m from the shore into 8-9 m of water. Influential estuarine processes in
this region include strong stratification, where a shallow fresher layer of water moves seaward over a
denser saltier layer that moves upriver, with low turbidity and rapid flushing times (CSIRO, 2000).
The Huon Estuary has been the subject of considerable research and was found to be in good condition
and a “substantially natural waterway” (CSIRO, 2000). CSIRO (2000) identified impacts to the Huon
Estuary include land-based activities such as sewage treatment plants, aquaculture and more diffuse
sources including septic tank drainage and agricultural run-off. Furthermore, the EPA identified the
Huon Estuary region as a slightly to moderately disturbed ecosystem.
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Figure 3 Current and proposed discharge locations for the Geeveston STP (TasWater, 2015).

River flow and rainfall were assessed to help facilitate characterisation of the region over the monitoring
period. A nearby meteorological station situated at the Judbury Bridge (Station 635), approximately 18.5
km north of the Geeveston STP and Hospital Bay, was used to assess Huon River flow (Figure 4). River
flow was low during the first half of the monitoring period (October 2015-March 2016) and high during
the second half of the monitoring period (April 2016-September 2016). River flow peaked during a
sampling event in July 2016.
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Figure 4 River flow during the monitoring period at Station 635 (WIST, 2016)

The Franklin (south) meteorological station (Station 094261), approximately 6.2 km north-west of the
Geeveston STP and approximately 4.4 km north-west from the centre of Hospital Bay, was used to
assess rainfall in the region. Lower rainfall was recorded in summer months, and higher rainfall was
recorded during the winter months (Figure 5). Peak rainfall was recorded in May, June and July 2016
(Figure 5).
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Figure 5 Rainfall during the monitoring period at Station 094261 (BOM, 2016)

3.3 PROTECTED ENVIRONMENTAL VALUES
In order to comply with the State Policy on Water Quality Management 1997 (SPWQM), it is important
that the proposed location of the Geeveston STP discharge does not compromise the protected
environmental values (PEVs) of the receiving environment. Relevant PEVs for the Huon Estuary are as
follows:
A: Protection of Aquatic Ecosystems
ii)

Protection of modified (not pristine) ecosystems from which edible fish, shellfish and
crustacea are harvested

B: Recreational Water Quality and Aesthetics
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i)

Primary contact water quality

ii)

Secondary contact water quality

iii)

Aesthetic water quality

E: Industrial water supply (Aquaculture in Marine Farming Zones)
Additionally, recreational activities within the Huon Estuary include boat cruising, sailing, diving, fishing,
rafting, kayaking, jet boat rides and other water related activities (GHD, 2014). Relevant sensitive
receptors include primary and secondary recreation; recreational and commercial fishing; and finfish
leases in Hospital bay.
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4 MONITORING METHODOLOGY
4.1 HYDRODYNAMICS
4.1.1

ADCP

An Acoustic Doppler Current Profiler (ADCP) was deployed by divers and remained in place for
approximately 4 weeks. The ADCP was a Nortek AWAC 1 Mhz model with a symmetrical transducer
orientation. The ADCP was deployed on the 21st January 2016 and retrieved the afternoon of the 19th
February 2016. The ADCP was located approximately 6 m south-east from the proposed outfall location
(Figure 6).

Figure 6 ADCP deployment location in relation to the proposed outfall location (GEE1)
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4.2 MIXING ZONE
Mixing zone modelling was completed independently by GHD and is attached as Appendix 4.

4.3 WATER QUALITY SAMPLING AND ANALYSIS
Water quality samples were collected monthly from October 2015 to September 2016 from seven sites
within the region of the proposed new outfall (Figure 7; Appendix 1). Heavy metal concentrations were
assessed on the 23rd October 2015 and the 21st January 2016. Water quality samples were collected
from the proposed outfall site (GEE1), 100 m north (GEE2), 100 m south (GEE3), 700 m north (GEE4),
Hospital Bay at the mouth of the Kermandie River (GEE5), mid-channel in Hospital Bay (GEE6), and
Whale Point in the Huon Estuary (GEE7). All water quality sites were sampled from surface, mid and
bottom depths, except for site GEE5 due to the shallow nature of the site. GPS coordinates of sampling
site locations are provided in Appendix 1, the Operational Summary of monitoring is provided in
Appendix 2 and information on effluent screening methodology is provided in Appendix 3, as per
requirements of the EM5 of EPN 8536/1.
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Figure 7 Map showing locations of water quality sampling sites, including the proposed relocation site
(GEE1).
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. Mid-depth and 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. Note that no
mid sample was collected at site GEE5 due to the shallow nature of this site. A YSI 6920 V2 multiparameter Water Quality Sonde was used for in situ water quality measurements. Water turbidity was
measured using a calibrated Hach 2100P Turbidimeter. Water samples were delivered to Self’s’ Point
Laboratory by field personnel on the same day that they were collected. Samples were stored at < 4°C
prior to analysis. Parameters to be tested at sites for each STP are shown in Table 2.

Geeveston Ambient Monitoring Report

P a g e | 23

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.
Ambient water quality results were assessed against two guidelines, thereby facilitating cross
comparison and assessment of the suitability of water quality guidelines (Table 2). Water quality
parameters were compared with:
1) water quality objectives (WQOs) proposed by the EPA for the upper Huon Estuary,
2) water quality guidelines by the Australian and New Zealand Environment and Conservation
Council (ANZECC, 2000), and
3) the National Health and Medical Research Council (NHMRC) Guidelines (2008) for
Recreational Water Quality (Primary and Secondary; Table 2).
Parameters compared to WQOs were analysed by depth, including surface (<1 m), mid (5.0-6.0 m) and
bottom waters (within 1 m from the bottom substrate). Parameters compared to ANZECC guidelines
were averaged across all depths. These values acted as trigger levels to be met beyond the mixing zone
of point source discharges. Additionally, metal concentrations are compared against ANZECC 95%
species protection toxicant trigger levels for marine waters.

Geeveston Ambient Monitoring Report

P a g e | 24

Table 2 Water quality guidelines for the proposed receiving environment in the upper Huon Estuary

Field

Parameter

PQL

Temperature

°C

Salinity

PPT

pH

pH

Dissolved
Oxygen

% sat

Chlorophyll a

1

Turbidity

Nutrients

Units

µg/L

NTU

Ammonia and
ammonium as
N
(NH3 + NH4+)
Total Nitrogen

0.01

mg/L

0.01

mg/L

Total
Phosphorus
Nitrate as N

0.01

mg/L

0.01

mg/L

Proposed Water Quality Targets
EPA Proposed
NHMRC
Default
WQOs for the
Recreational
ANZECC
upper Huon
Water
trigger
Estuary
Quality
value
(median
(South
values)
East
Australian
Estuary)B
S
9.5-18.1
M
12.3-16.4
B
12.2-16.3
S
29.4
M
36.2
B
36.2
S
7.4-7.8
7.0 – 8.5
M
7.7-8.0
B
7.6-8.0
S
84.3-97.6
80 - 110
M
71.3-84.3
B
65.4-82.4
S
ID
4
M
ID
B
ID
S
10.6
0.5-10
M
9.1
B
10.1

ANZECC
toxicity
trigger value
for marine
waters (95%
species
protection)

0.91^

S
M
B

0.318
ID
0.36
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Micro
Metals

Proposed Water Quality Targets
EPA Proposed
NHMRC
Default
WQOs for the
Recreational
ANZECC
upper Huon
Water
trigger
Estuary
Quality
value
(median
(South
values)
East
Australian
Estuary)B

Parameter

PQL

Units

Nitrite as N
Nitrite and
Nitrate as N

0.01

mg/L
µg/L

Dissolved
Reactive
Phosphorus
(SRP)

0.01

mg/L

0.005

Total
Suspended
Solids
Thermotolerant
Coliforms

1

mg/L

12

1

cfu/per
100ml

Enterococci

1

cfu/per
100ml

Aluminium
Arsenic
Barium
Beryllium
Cadmium
Chromium (III)
Chromium (VI)

1
10
5
1
2
5
5

µg/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L

5^
2.3
ID
0.13
0.7
27.4
4.4

Cobalt
Copper

3
2

µg/L
µg/L

1
1.3

Lead

10

µg/L

4.4

Manganese
Mercury

1
0.05

µg/L
µg/L

80
0.1

S
M
B

ANZECC
toxicity
trigger value
for marine
waters (95%
species
protection)

43.7
ID
67.8
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Proposed Water Quality Targets
EPA Proposed
NHMRC
Default
WQOs for the
Recreational
ANZECC
upper Huon
Water
trigger
Estuary
Quality
value
(median
(South
values)
East
Australian
Estuary)B

Parameter

PQL

Units

ANZECC
toxicity
trigger value
for marine
waters (95%
species
protection)

Nickel

5

µg/L

7

Vanadium

2

µg/L

100

Zinc

5

µg/L

15

*At the boundary of the plant mixing zone, as recommended by EPA on a precautionary principle
basis in line with the sanitary risk matrix (Table 5.13, page 85)
ID - Insufficient data
S – Surface depth
M – Mid depth (5 m)
B – Bottom depth
A
- ANZECC trigger level for marine water (95% species protection level)
B

- Default trigger values for south east Australia for slightly disturbed ecosystems

^ - a marine moderate reliability trigger value of 0.91 mg/L total ammonia was calculated at pH 8.0
Please note values for ammonium (physio-chemical stressor value of 0.015 mg/L) were not included
in the analysis as the monitoring results were reported as total ammonia

4.4 SEDIMENT SAMPLING AND ANALYSIS
4.4.1

Sediment Contaminants Analysis

Sediment samples were collected in accordance with the handbook for sediment quality assessment
(CSIRO, 2005). Samples were collected from five sites in relation to the proposed outfall region,
including the proposed outfall (GEE1), 100 m north (GEE2), 100 m south (GEE3), 700 m north (GEE4) and
Hospital Bay at the mouth of the Kermandie River (GEE5).
Sediment samples were collected using a Van Veen grab sampler from the research vessel. Sediment
samples were collected in January 2016 and June 2016, thereby representing both a spring/summer
period and an autumn/winter period.
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Sediment samples were placed in a sampling jar using a food-grade plastic spoon, stored on ice and
consigned to a NATA accredited laboratory for analysis within laboratory holding times. The samples
were analysed for a range of metals, total petroleum hydrocarbons and nutrients (as shown in
Table 3). The ANZECC Interim Sediment Quality Guidelines (ISQGs) were adopted to assess sediment
quality.

Table 3 Contaminants for analysis within sediments

Parameter
Antimony
Arsenic
Cadmium
Chromium
Copper
Cobalt
Lead
Manganese
Mercury
Nickel
Silver
Zinc
Total Petroleum Hydrocarbons (C10 – C40)
Total Organic Carbon
Particle Size Distribution
Redox (at 3 depths)
Nutrients (Total Nitrogen, TKN, Nitrate,
Ammonia, Total Phosphorus)

4.4.2

Practical
Quantitation
Limit (PQL)
(mg/kg)
0.5
1
0.1
1
1
0.5
1
10
0.01
1
0.1
1
3-5 per fraction
0.1%w/w
0.01%

ISQG – Low
(mg/kg)

ISQG – High
(mg/kg)

2
20
1.5
80
65

25
70
10
370
270

50

220

0.15
21
1
200
550*

1
52
3.7
410

Particle size

Sediment size is closely linked to sediment quality, with fine, organic-rich clays and silts typically
significantly enriched in contaminants such as nutrients, hydrocarbons and heavy metals, due to their
high binding capacity. In general, deeper waters with less water movement will exhibit finer silt and mud
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sediments (depositional areas), while shallower waters tend to have coarser sand and shell based
sediments (erosional areas).
Particle size distribution was assessed volumetrically for each site by washing samples through a series
of sieves (4 mm, 2 mm, 1 mm, 500 μm, 250 μm, 125 μm and 63 μm). The content of each sieve was
drained completely of water and transferred to a measuring cylinder, beginning with the coarsest
sediment fraction (4 mm) and working down to the finest (63 μm). The volume of sediment in the
measuring cylinder was recorded for each sieve size. The sediment fraction <63 μm was assumed to be
the total volume of the sample minus the combined volume of all other size classes.
4.4.3

Sediment Redox

The redox potential (Eh) of the sediment is an important factor controlling the partitioning of metals in
sediments, particularly oxidation states and metal-sulfide chemistry of Ag, Cd, Cu, Fe, Hg, Ni, Pb, and Zn
(Simpson et al, 2005). Eh values < -150 mV are indicative of sulfide-reducing conditions, while Eh values
of -50 to 100 mV indicate iron(III)-reducing conditions.
Undisturbed sediment samples were collected using a Van Veen grab from a research vessel at each
sediment site and immediately measured for redox using a calibrated probe. Redox measurements were
recorded for the surface, 1 cm depth and 5 cm depth in the sediment.

4.5 BIOTA SAMPLING
4.5.1

Infauna

Benthic infauna sampling was undertaken to assess the baseline composition and abundance of infauna
assemblages in the region of the proposed outfall. Infauna samples were collected from the same sites
as sediments to assist in the interpretation of results. Triplicate samples were collected in January 2016
and June 2016, thereby representing the spring/summer period and the autumn/winter period and to
capture seasonal variance. Sediment samples containing infauna were collected from a research vessel
using a Van Veen grab and extruded onto a 1 mm sieve, with all infauna retained by the sieve preserved
in 10% formalin, placed in a labelled, food-grade plastic bag and sent to a laboratory for analysis to
family level.
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Samples were preserved and archived for future reference and possible identification to species level if
required.

4.6 STATISTICAL ANALYSIS
All data formatting, processing and analyses were conducted in Windows Excel and using R software (R
Development Core Team, 2011). Such analysis included removal of outliers, calculation of statistical
variance (median; twentieth, eightieth and ninetieth percentiles; range) and graphical representation.
Boxplots whiskers represent 1.5x the interquartile range, the box edges represent the 75th percentile
and the 25th percentile, and the line within the rectangle represents the median value.
Note that, for graphical presentation of results, any values below the PQL (practical quantification limit)
have been depicted as 0; however, a conservative (i.e. “worst-case”) approach has been adopted for
statistical summary calculations (median, maximum, etc.), whereby values were calculated assuming
that any value below the PQL equals the PQL.
Halocline depth was analysed using salinity and depth recordings. The depth below the halocline was
identified to elucidate the deeper saltwater zone (Figure 8). The deeper salt water zone is where
effluent mixing and dilution will predominantly occur. The maximum depth of the halocline was
identified by salinity measurements over 33.0 ppt. The depth at which more than 33.0 ppt salinity was
recorded was used to plot the depth below the halocline.
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Figure 8 Diagram of simplified halocline depth profile displaying the halocline layer, depth below
halocline, and deep saltwater zone
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5 RESULTS AND DISCUSSION
5.1 HYDRODYNAMICS
5.1.1

ADCP

The tidal signal at the proposed outfall location (GEE1) is predominantly mixed semi-diurnally with
periods of neap and spring tides (Figure 9). Figure 9 clearly shows the two tides each day during the
neap phase that transform to the diurnal signal going into the spring tide. The tidal range during the
ADCP deployment was approximately 1.24 m, indicating a relatively high tidal influence at the proposed
outfall location. Tidal cycles are an important flushing mechanism for effluent discharged at the
proposed outfall location.

Figure 9 Tidal signal from ADCP deployed at the proposed outfall site (GEE1)
The bottom water temperature at the proposed outfall location (GEE1) ranged from 15.76°C in January
2016 to 19.98°C in February 2016 (Figure 10).
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Figure 10 Bottom water temperature obtained by the ADCP at site GEE1

The current velocity at the proposed outfall location was found to be bidirectional and relatively uniform
at all depths (Figure 12). Water flow was mostly between 0 m/sec to 0.25 m/sec, with a small increase in
velocities in surface waters. Current velocities flowed predominantly north-west or south-east,
indicating a strong directional influence, likely due to tidal, river flow and complex bathymetric
influences. Bathymetric features include a deep channel (approximately 14 m) to the east of the
proposed outfall location that extends from the north to the south, as well as a shallow outcrop that
extends from the southern tip of Shipwrights Point (Figure 11). The resultant flow of water is therefore
deflected across the channel, rather than north to south.
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Figure 11 Bathymetry within the study area. The Port Huon wharf is in red and the main channel of
the Huon River to the right.
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The current velocity within the region of the proposed outfall location provides evidence that water flow
would disperse either upstream or downstream depending on the tidal cycle.
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Figure 12 Current velocity and direction between 1-2 m depth (Bin a). 2-4 m depth (Bin 3), 4-6 m depth (Bin 2), and 6-8 m depth (Bin 1) at the
ADCP site.
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5.2 MIXING ZONE
The near-field interim mixing zone at the proposed outfall site (GEE1) was found to be approximately 25
m in radius (Figure 13; Figure 14; Appendix 4). Modelling indicated substantial dilution well above the
target criteria for ecotoxicology and human health will be achieved within 10 m of the outfall, therefore,
an interim regulatory mixing zone of approximately 25 m radius (50 m diameter) was recommended to
allow for a reasonable safety factor.
The modelled dilution at the proposed outfall site indicates that effluent discharged at the relocated
outfall would rapidly dilute and result in low risk to recreational users within the vicinity. A detailed
report conducted by GHD (2016) can be found in Appendix 4. The mixing zone will be validated post
construction of the outfall.
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Figure 13 a) Statistical mixing zone to achieve a dilution of 50-fold for summer neap conditions, and b) statistical mixing zone to achieve a
dilution of 50-fold for summer spring tide conditions
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Figure 14 a) statistical mixing zone to achieve a dilution of 50-fold for winter neap tide conditions, and b) statistical mixing zone to achieve a
dilution of 50-fold for winter spring tide conditions.
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5.3 WATER QUALITY SAMPLING
The majority of water quality results were within ANZECC guidelines and EPA WQOs (Table 4).
Chlorophyll-a and turbidity concentrations exceeded ANZECC guidelines for slightly disturbed south-east
Australian estuaries, whereas pH and dissolved oxygen (DO) were within guidelines. Conversely, pH and
DO concentrations regularly exceeded EPA WQOs and chlorophyll-a and turbidity concentrations rarely
exceeded the EPA WQOs.
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Table 4 Field parameters averaged across depths from October 2015 to September 2016, compared to
ANZECC Water Quality Guidelines

Field
ANZECC
Parameters Guidelines*
Temperature
n=741
°C
Salinity
n=741
PPT
pH
n=741
pH Units

Dissolved
Oxygen
n=741
% saturation

ID

ID

7.0-8.5

GEE1

GEE2

GEE3

GEE4

GEE5

GEE6

GEE7

Mean
Median
80th
Max
Mean
Median
80th
Max
Mean
Median
20th
80th
Max

14.2
14.1
16.8
21.0
31.9
34.3
35.2
35.6
7.9
7.9
7.79
8.0
8.1

13.9
13.4
16.6
21.4
32.4
34.4
35.4
36.3
7.9
7.9
7.748
8.0
8.1

14.1
13.9
16.6
20.2
32.4
34.2
35.3
35.6
7.9
8.0
7.86
8.0
8.1

14.0
13.4
16.6
22.6
31.9
34.2
35.4
36.0
7.7
7.8
7.5
8.0
8.2

14.3
13.6
17.4
20.6
30.4
33.4
34.9
35.4
7.9
8.0
7.822
8.0
8.1

14.0
13.3
16.7
20.5
32.8
34.4
35.5
36.0
8.0
8.0
7.89
8.1
8.2

14.0
13.3
16.7
20.5
33.0
34.5
35.4
35.7
8.0
8.0
7.92
8.1
8.2

Mean

89.7

89.7

91.0

89.8

92.5

91.4

91.1

Median
92.4
91.9
92.6
91.5
93.8
93.1
20th
83.7
84.1
85.4
82.8
87.8
87.7
80th
95.6
95.5
95.7
96.1
97.1
96.1
Max
100.8
101.0
100.7
102.5
103.0
100.8
Chlorophyll-a
Mean
3.4
3.3
3.3
3.2
4.1
2.9
n=741
Median
2.5
2.7
2.2
2.7
2.9
2.3
4
ug/l
80th
5.0
4.9
4.9
4.8
6.7
4.7
Max
18.1
12.1
17.2
13.1
12.4
16.9
Turbidity
Mean
2.5
2.9
2.4
4.2
5.0
2.2
n=241
Median
2.5
2.4
2.3
2.5
2.9
2.0
0.5-10
NTU
20th
1.8
1.8
1.5
1.9
2.0
1.5
80th
2.9
3.7
2.9
3.2
4.0
2.7
Max
5.0
11.9
5.4
60.0
40.6
5.0
* - ANZECC trigger values for slightly disturbed south-east Australian estuaries
ID - Insufficient data to establish a reliable guideline
Note: Turbidity measurements are recorded from surface, mid and bottom depth increments, therefore
recording 241 samples in total.
80-110
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93.5
85.0
96.2
102.8
3.0
1.9
4.7
23.7
2.6
2.0
1.6
3.4
11.8

Table 5 Field parameters separated by surface (S), mid (M) and bottom (B) depth from October 2015 to September 2016, compared to water
quality objectives (WQOs) proposed by the EPA for the upper Huon Estuary
Field Parameters

WQOs proposed
by the EPA for

13.99
Mean
14.86
Median
16.84
80th
20.96
Max
17.89
Mean
29.4
S
Salinity
16.76
Median
36.2
M
PPT
23.50
80th
36.2
B
31.42
Max
7.79
Mean
7.4-7.8
S
pH
7.80
Median
7.7-8.0
M
pH Units
7.90
80th
7.6-8.0
B
7.98
Max
95.98
Mean
84.3-97.6
Dissolved Oxygen S
95.35
Median
71.3-84.3
M
% saturation
97.68
80th
65.4-82.4
B
100.20
Max
7.83
Mean
ID
S
Chlorophyll-a
6.95
Median
ID
M
ug/l
11.30
80th
ID
B
18.10
Max
2.83
Mean
10.6
S
Turbidity
2.70
Median
9.1
M
NTU
3.60
80th
10.1
B
4.80
Max
ID - Insufficient data to establish a reliable guideline
Temperature
°C

S
M
B

9.5-18.1
12.3-16.4
12.2-16.3

GEE7

GEE6

GEE5

GEE4

GEE3

GEE2

GEE1
S

M

B

S

M

B

S

M

B

S

M

B

S

B

S

M

B

S

M

B

13.81
13.59
15.69
18.59
34.66
34.97
35.44
35.63
7.95
7.95
8.06
8.13
89.55
91.30
94.28
96.60
1.93
1.40
3.16
5.10
2.11
2.10
2.70
2.80

14.46
13.10
16.75
18.27
34.58
34.49
35.47
35.63
7.96
7.93
8.05
8.14
81.88
81.60
87.86
93.10
2.49
1.70
4.80
5.50
2.76
2.60
3.10
5.00

13.54
12.72
17.61
21.36
17.48
17.11
24.03
31.06
7.78
7.86
7.94
7.97
96.35
95.60
98.64
101.00
8.49
9.45
10.28
12.10
2.95
3.00
4.00
4.50

14.03
13.87
16.10
18.64
34.40
34.24
35.33
35.65
7.94
7.98
8.04
8.14
88.88
90.40
91.42
95.60
2.62
2.50
3.88
6.10
2.16
2.00
2.40
4.30

13.15
12.83
14.18
16.95
34.89
34.97
35.53
35.67
7.98
8.02
8.06
8.14
83.59
84.15
91.46
93.60
2.02
1.70
3.46
4.70
3.72
2.80
3.70
11.90

13.49
13.27
16.81
20.24
21.64
21.99
29.63
33.31
7.85
7.88
7.93
7.99
95.95
95.75
98.70
100.70
7.83
7.15
11.14
17.20
2.86
2.60
3.80
5.40

14.24
14.46
16.50
16.97
34.65
34.48
35.21
35.54
7.95
7.97
8.03
8.08
85.38
87.10
92.64
94.90
2.24
1.90
4.12
5.10
2.02
2.00
2.40
3.90

15.30
14.85
17.22
18.34
34.15
34.44
34.54
34.55
7.98
7.94
8.04
8.14
83.08
80.65
85.26
91.80
2.60
2.00
3.10
4.60
2.33
2.20
2.70
3.50

13.09
11.78
16.62
22.61
17.27
14.98
26.52
34.78
7.47
7.59
7.83
7.93
94.32
95.20
97.72
102.50
6.74
6.40
9.36
13.10
2.85
2.50
3.70
4.90

13.86
13.40
15.13
18.99
34.66
34.91
35.45
35.74
7.80
7.81
8.03
8.14
87.76
90.10
92.68
95.40
1.81
0.90
2.72
4.60
2.12
2.30
2.50
2.80

13.70
13.27
14.24
17.00
34.58
34.52
35.21
35.61
7.87
7.92
7.96
8.15
81.75
81.40
86.50
90.10
2.21
2.30
3.00
5.50
8.08
2.80
3.40
60.00

14.19
14.25
18.55
20.56
24.56
26.48
32.69
33.44
7.87
7.92
7.98
8.08
95.61
96.65
97.76
103.00
6.49
7.15
9.34
12.40
7.94
2.55
11.24
40.60

14.78
14.37
17.24
19.14
34.04
34.09
35.18
35.43
7.9785
8
8.042
8.1
89.66
92.75
93.62
98.40
2.58
2.10
4.38
5.30
3.05
2.90
3.60
4.80

13.63
13.47
17.15
20.51
23.45
22.63
30.87
33.10
7.85
7.94
7.97
8.01
96.58
96.25
97.84
100.80
6.56
5.55
7.92
16.90
2.34
1.80
3.30
4.80

14.44
13.64
16.70
18.74
34.65
34.71
35.54
35.64
7.97
7.95
8.04
8.15
89.09
91.70
93.42
94.80
1.74
1.00
3.54
5.40
1.95
2.00
2.10
3.70

12.57
12.01
14.15
14.28
35.01
35.53
35.58
35.59
8.01
8.03
8.04
8.15
90.75
91.45
93.00
93.60
1.45
1.00
3.00
3.70
2.49
2.20
3.20
5.00

14.07
13.69
17.34
20.52
21.35
23.21
27.25
34.64
7.84
7.91
7.96
8.03
97.41
97.25
99.18
102.80
8.61
8.00
11.54
23.70
2.59
2.30
3.40
5.00

14.25
13.98
16.68
17.02
34.67
34.53
35.28
35.43
7.98
8.00
8.06
8.12
88.55
90.80
94.40
97.60
2.02
1.30
3.70
5.00
1.82
1.65
1.92
4.00

13.58
13.15
15.75
17.29
34.96
34.89
35.58
35.68
8.02
8.03
8.07
8.17
84.20
85.10
91.68
93.40
1.93
1.00
4.54
5.50
3.66
3.40
3.70
11.80
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5.3.1

Temperature

Water temperature within the monitoring area demonstrated seasonal fluctuation with temperatures
highest in summer (December 2015/January 2016) and lowest in winter and spring (August/September
2016; Appendix 4). Temperatures at the proposed outfall site (GEE1) ranged from 20.96⁰C in summer to
7.55⁰C in winter. Water temperatures were relatively uniform across all sites at surface, mid and bottom
depths in the estuary during the monitoring period (Figure 15).
The mean and median values for surface, mid and bottom water temperatures were consistently within
the proposed WQOs (Table 5). Exceedances occurred in 80th percentile values in mid and bottom waters,
whereas all surface temperature recordings were within the proposed WQOs. Based on these findings,
the proposed WQOs for water temperature within the upper Huon Estuary are likely to be appropriate
for monitoring water quality at the proposed outfall site.
A thermocline was evident in each season and displayed typical estuarine characteristics, with warmer
surface water overlaying colder water in summer, and colder surface water overlaying warmer water in
winter (Figure 16). Summer led to warm (>14⁰C) waters throughout the water column. In winter, water
column profiles show cold (<13.02⁰C) water throughout the water column, with waters becoming
increasingly warmer with depth. Despite seasonal variation, all thermoclines were at a depth of
approximately 2 m.
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Figure 15 Water temperature at surface, mid and bottom depths throughout monthly monitoring
from October 2015 to September 2016. Green lines denote the upper and lower WQO value proposed
by the EPA for the upper Huon Estuary.
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Figure 16 Monthly water column temperature profiles for site GEE1
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5.3.2

Salinity

Surface water salinity levels ranged from near-seawater (30-34.6 ppt) in spring and summer (November
2015 and January 2016) to fresher water (<5 ppt) in late autumn (May 2016; Figure 17). Salinity
recordings exceeded the proposed WQOs in surface waters only (Table 5). The 80th percentile values
exceeded the proposed WQOs at three sites, including GEE3, GEE5 and GEE6. High salinity readings in
spring and summer were consistent with low inflow of freshwater from the Huon River. However,
summer also led to the lowest salinity recorded at mid (average 32.56 ppt) and bottom depths (average
33.62 ppt), with the exception of a single recording at site GEE5 in May 2016 (31.68 ppt).
Low salinity readings in surface waters in May 2016 were also consistent with a recent inflow of
freshwater from a rainfall event. Despite the low salinity recorded in surface waters in May 2016,
salinity in mid and bottom waters remained high and reflected strong stratification in the water column.
The lowest recorded salinity was at GEE2 with 1.73 ppt in May 2016 in surface waters (0.15 m depth).
A halocline was evident throughout each season at site GEE1 and displayed typical estuarine
characteristics, with fresh surface water layered over deeper saltier water (Figure 18). The weakest
haloclines were observed in spring and summer (November 2015 and January 2016) and were
consistent with low streamflow, whereas the strongest halocline was observed in May 2016 and was
consistent with high streamflow. Weak haloclines indicate a large salt water zone which is beneficial for
vertical effluent mixing and dilution. Salinity levels were most variable across sites in surface waters,
with less variability observed in mid and bottom waters (Appendix 6). Halocline depth fluctuated around
2 m for the majority of the monitoring period.
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Figure 17 Monthly salinity levels at surface, mid and bottom depths from October 2015 to September
2016. Green line denotes the upper WQO value proposed by the EPA for the upper Huon Estuary.
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Figure 18 Monthly water column salinity profiles for site GEE1
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5.3.3

Dissolved Oxygen

Dissolved oxygen (DO) ranged from 59% (site GEE2) in March 2016 to 103% (site GEE5) in December
2015. Median values of dissolved oxygen regularly exceeded the proposed upper WQOs, however
exceedances were recorded predominantly in mid or bottom waters (Table 5). 80th percentiles exceeded
proposed WQOs at all sites and at all depths. Despite exceedances, the DO concentrations were not
considerable enough to be deemed hazardous to the environment, particularly due to the absence of
any exceedance when compared to ANZECC guidelines. It is therefore recommended that the upper DO
WQO proposed by the EPA be increased.
DO concentrations varied over time, with higher concentrations at all depths in December 2015, July
2016 and August 2016 and lower concentrations at mid and bottom depths in March 2016 (Figure 19).
Surface water DO concentrations were more stable over time in comparison to mid and bottom waters,
where fluctuation in DO was observed.
DO concentrations were approximately uniform at surface, mid and bottom depths across sites
throughout the monitoring period (Appendix 7). DO concentrations at the proposed outfall site (GEE1)
did not vary substantially from other monitoring sites.
A clear trend was evident at site GEE1 across all seasons, with decreasing DO concentrations with
increasing depth (Figure 20). DO concentrations were generally consistent over time, with the exception
of March 2016 where a marked decrease in DO with increasing depth was observed.
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Figure 19 Dissolved oxygen (%) at surface, mid and bottom depths from October 2015 to September
2016. Green lines denote the upper and lower WQO value proposed by the EPA for the upper Huon
Estuary.
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Figure 20 Monthly water column dissolved oxygen (%) profiles for site GEE1
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5.3.4

pH

pH ranged from 6.43 (GEE4) in May 2016 and increased to 8.17 (GEE7) in August 2016. The lower pH
levels recorded in May 2016 coincide with a large rainfall event totaling 95.4 mm prior to sampling.
Generally, higher pH values were recorded in bottom waters in comparison to surface waters, which
were also less variable (Figure 21).
pH values were approximately uniform across all sites with the exception of site GEE4, where lower and
more variable pH values were recorded (Appendix 8). The lower pH levels at GEE4 can be explained by
its upstream location, and is therefore strongly influenced by freshwater inflow. The lower pH levels can
be explained by the catchment area of the Huon Estuary that encompasses 3,800 km2 across Southern
Tasmania. The catchment area is dominated by ionic components such as moorland vegetation and
soils, causing them to be coloured and acidic (pH 4-6; Butler, 2005). The inflow of these tributaries into
the Huon River reduces the pH of water within the region, especially after rainfall events (Butler, 2005).
Furthermore, the Huon River only has one dam constructed on its tributaries and is therefore largely
unregulated with regards to freshwater inflow from rainfall events. Site GEE7 recorded slightly higher pH
each month and can be explained by its deep-water location that is more influenced by seawater
flushing.
Median pH values regularly exceeded proposed WQOs (Table 5). 80th percentile values exceeded upper
WQOs at all sites and all depths other than in bottom waters at site GEE4. No exceedances were
recorded when compared to ANZECC guidelines. Given the influence of oceanic water at the monitoring
site, it is advised the upper WQO for pH within the upper Huon Estuary is increased to better reflect the
higher pH of seawater flushing within the area.
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Figure 21 pH values at surface, mid and bottom depths from October 2015 to September 2016. Green
lines denote the upper and lower WQO value proposed by the EPA for the upper Huon Estuary.
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5.3.5

Chlorophyll

Chlorophyll-a concentrations demonstrated seasonal fluctuation with highest concentrations in summer
and lowest in winter (Figure 22). Chlorophyll-a varied between -0.3 μg/L (site GEE7) in May 2016 to 23.7
μg/L (site GEE7) in December 2015.
Surface waters contained higher concentrations of chlorophyll-a, with a general decrease in
concentrations with increasing depth. Chlorophyll-a concentrations at the proposed outfall site (GEE1)
did not vary substantially from other monitoring sites.
Median chlorophyll at site GEE5 was the only site to exceed ANZECC guidelines, however 80th percentile
values exceeded ANZECC guidelines at all sites (Table 4). The location of site GEE5 at the mouth of the
Kermandie River exposes this site to the current STP discharge and other upstream inputs. Long-term
persistence of high chlorophyll-a concentrations can be indicative of poor water quality including high
nutrient loading and eutrophication (Temby and Crawford, 2008).
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Figure 22 Chlorophyll-a concentrations at surface, mid and bottom depths from October 2015 to
September 2016.
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5.3.6

Turbidity

Turbidity levels were generally quite low (<5 NTU) for most of the monitoring period (Figure 23). Higher
turbidity values were recorded in surface waters at site GEE5, which is to be expected given the shallow
nature of the site. The high turbidity recording at GEE4 in bottom waters is likely due to tidal scouring of
the bottom substrate transporting sediments or disturbance of the sediment by the sensor during
sampling. Turbidity levels at the proposed outfall site (GEE1) did not vary substantially from other
monitoring sites.
Turbidity rarely exceeded the WQOs, with exceedances recorded in bottom waters at site GEE2, GEE4
and GEE7, and in surface waters at site GEE5 (Table 5). All median and 80th percentiles (other than site
GEE5) at all depths were below the WQO value.
A slight seasonal trend was observed, with an increase in turbidity in surface and mid waters in colder
months (May 2016 to July 2016).
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Figure 23 Turbidity in surface, mid and bottom water depths throughout monthly monitoring at each
site (GEE1-GEE7) from October 2015 to September 2016. Green line denotes the upper WQO value
proposed by the EPA for the upper Huon Estuary.
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5.3.7

Dissolved and particulate constituents

Ammonia as N, nitrogen, total phosphorus, dissolved reactive phosphorus (DRP) and total suspended
solids (TSS) concentrations exceeded ANZECC trigger values within the study area during the monitoring
period (Table 6). Exceedances of these parameters occurred at all sites, with higher mean
concentrations generally observed at the site closest to the current outfall (site GEE5). The mean values
for nitrogen, total phosphorus and DRP exceeded trigger values at all sites, as did the ninetieth
percentiles for all nutrients (other than nitrate, nitrite and nitrate+nitrite).
Multiple exceedances occurred throughout the monitoring period, however exceedances became more
significant during periods of increased flows, including March, May, June and July 2016. The increase in
frequency and significance resulted in an apparent seasonal trend, where concentrations of particulate
and dissolved constituents were reduced in drier months and elevated in wetter months.
Despite higher concentrations of particulate and dissolved constituents often recorded at site GEE5,
exceedances occurred at all sites and indicate the multiple inputs into the Huon Estuary that are likely
contributing to these elevated concentrations.
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Table 6 Particulate and dissolved constituent data averaged across depths from October 2015 to
September 2016 compared to ANZECC guidelines. Note that values shown in bold indicate
exceedance of the ANZECC guidelines.

Water Quality
Parameters

ANZECC
Guidelines1

0.91 mg/L

Nitrogen
mg/L
0.3 mg/L

Nitrate
mg/L
0.7 mg/L^

Nitrite
mg/L
ID

ID

Total Phosphorus
mg/L

GEE2

GEE3

GEE4

GEE5

GEE6

GEE7

0.01*

0.013

0.013*

0.014

0.018*

0.011*

0.011*

Median

0.011

0.011

0.011

0.012

0.015

0.010

0.008

80th

0.016*

0.019

0.018*

0.018

0.0278*

0.016*

0.014*

90th

0.029*

0.025

0.025*

0.027

0.031*

0.012*

0.018*

Max

0.063

0.034

0.030

0.037

0.043

0.029

0.031

Mean

0.34

0.35

0.34

0.35

0.41

0.34

0.33

Median

0.32

0.32

0.35

0.34

0.37

0.33

0.32

80th

0.39

0.40

0.41

0.38

0.44

0.39

0.38

90th

0.50

0.49

0.43

0.46

0.57

0.43

0.46

Mean

Ammonia as N
mg/L

Nitrate and Nitrite as
N
mg/L

GEE1

0.03 mg/L

Max

0.57

0.66

0.53

0.65

1.00

0.50

0.51

Mean

0.03*

0.02*

0.02*

0.02*

0.05*

0.03*

0.03*

Median

0.01

0.01

0.01

0.01

0.02

0.01

0.01

80th

0.06*

0.054*

0.06*

0.06*

0.06*

0.06*

0.06*

90th

0.07*

0.06*

0.06*

0.06*

0.12*

0.07*

0.07*

Max

0.07

0.07

0.07

0.07

0.22

0.07

0.07

Mean

0.0051*

0.0051*

0.0051*

0.0053*

0.0067*

0.0049*

0.0049*

Median

0.0030

0.0030

0.0030

0.0030

0.0030

0.0030

0.0030

80th

0.006*

0.0052*

0.006*

0.006*

0.0072*

0.0054*

0.0062*

90th

0.01*

0.01*

0.01*

0.01*

0.0086*

0.0102*

0.0104*

Max

0.0240

0.0240

0.0240

0.0240

0.0630

0.0230

0.0250

Mean

0.03*

0.03*

0.03*

0.03*

0.05*

0.03*

0.03*

Median

0.02

0.02

0.02

0.02

0.03

0.02

0.02

80th

0.06*

0.06*

0.06*

0.06*

0.07*

0.06*

0.06*

90th

0.06*

0.06*

0.06*

0.06*

0.13*

0.07

0.06*

Max

0.07

0.07

0.07

0.07

0.22

0.08

0.07

Mean

0.03

0.03

0.03

0.03

0.04

0.03

0.03

Median

0.03

0.03

0.03

0.04

0.04

0.03

0.03

80th

0.04

0.05

0.04

0.04

0.04

0.04

0.04
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Dissolved Reactive
Phosphorus
mg/L

Total Suspended
Solids
mg/L

0.005 mg/L

12 mg/L

90th

0.05

0.05

0.05

0.05

0.05

0.05

0.05

Max

0.05

0.06

0.05

0.05

0.09

0.06

0.05

Mean

0.01

0.01

0.01

0.01

0.01

0.01

0.01

Median

0.01

0.01

0.01

0.01

0.01

0.01

0.01

80th

0.01

0.01

0.01

0.01

0.01

0.01

0.01

90th

0.02

0.01

0.01

0.01

0.01

0.02

0.02

Max

0.02

0.02

0.02

0.02

0.03

0.02

0.02

Mean

10.69

10.11

8.78

8.83

9.48

8.56

7.47

Median

9.00

9.00

8.00

6.00

9.00

9.00

5.50

80th

16.00

14.00

12.00

14.00

13.00

13.00

10.00

90th

17.60

16.00

16.80

15.60

14.00

14.00

14.60

Max

23.00

34.00

24.00

28.00

34.00

19.00

24.00

1

- ANZECC trigger values for slightly disturbed south-east Australian estuaries, unless otherwise noted.
* - Includes data points with value(s) less than the practical quantification limit (PQL). For data points less than the PQL, their value was
assumed to the PQL as this is the worst case scenario.
^ - ANZECC toxicity trigger value for marine waters (95% species protection).
ID - Insufficient data to establish a reliable guideline

Geeveston Ambient Monitoring Report

P a g e | 60

Table 7 Particulate and dissolved constituent data in the surface (S), mid (M) and bottom (B) depths from October 2015 to September 2016.
Water quality objectives (WQOs) proposed by the EPA for the upper Huon Estuary are also presented. Note that values shown in bold
indicate exceedance of the WQOs.
Field
Parameters

Nitrogen
mg/L

Nitrate and
Nitrite as N
mg/L

WQOs proposed
by the EPA for the
upper Huon
Estuary

GEE1

GEE2

GEE3

GEE4

GEE5

GEE6

GEE7

S
M
B

0.318
ID
0.36

Mean
Median
80th
Max

S
0.33
0.30
0.35
0.56

M
0.35
0.33
0.43
0.57

B
0.34
0.32
0.37
0.54

S
0.32
0.31
0.33
0.53

M
0.37
0.37
0.42
0.66

B
0.35
0.32
0.40
0.56

S
0.32
0.30
0.36
0.42

M
0.35
0.36
0.42
0.46

B
0.34
0.34
0.39
0.53

S
0.30
0.31
0.33
0.36

M
0.38
0.38
0.45
0.65

B
0.35
0.35
0.39
0.50

S
0.48
0.42
0.59
1.00

B
0.34
0.37
0.38
0.40

S
0.33
0.30
0.40
0.42

M
0.35
0.38
0.41
0.46

B
0.33
0.34
0.36
0.50

S
0.32
0.30
0.35
0.46

M
0.35
0.33
0.46
0.51

B
0.33
0.32
0.37
0.46

S

0.0437

Mean

0.02

0.04

0.04

0.02

0.03

0.04

0.04

0.03

0.04

0.01

0.03

0.04

0.07

0.03445

0.02

0.04

0.03

0.02

0.03

0.04

M
B

ID
0.0678

0.04
0.06
0.07

0.04
0.06
0.07

0.01
0.02
0.05

0.03
0.06
0.07

0.03
0.06
0.07

0.03
0.06
0.07

0.03
0.06
0.07

0.03
0.06
0.07

0.01
0.02
0.04

0.03
0.06
0.07

0.03
0.06
0.07

0.03
0.13
0.22

0.029
0.063
0.072

0.02
0.03
0.07

0.04
0.06
0.07

0.03
0.06
0.08

0.01
0.03
0.07

0.03
0.06
0.07

0.04
0.06
0.07

Median 0.01
80th
0.02
Max
0.05
ID - Insufficient data to establish a reliable guideline

Ammonia as N concentrations did not exceed the toxicity trigger value of 0.91 mg/L at any sites or depths during the monitoring period (October
2015-September 2016; Figure 24; Figure 25). The ninetieth percentile values for all sites were between 0.018 mg/L and 0.031 mg/L and
therefore well below the ANZECC trigger value. Ammonia concentrations increased in surface and mid waters during autumn and winter months
(Figure 24). All sites recorded a noticeable increase in ammonia during April 2016. Increased concentrations in surface and mid waters are likely
due to increased river flow experienced during the autumn and winter months. There was no trend observed between ammonia concentrations
and site location, however slightly higher concentrations were recorded at site GEE5 (Figure 25).
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Figure 24 Ammonia as N concentrations at each sampling site between October 2015 and September
2016 in a) surface waters, b) mid waters, and c) bottom waters (trigger value for Ammonia is 0.91
mg/L).
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Figure 25 Ammonia as N concentrations at each sampling site between October 2015 and September
2016.
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Nitrogen concentrations were variable throughout the year with all sites recording exceedances in June
and July 2016 (Figure 26). Sites regularly exceeded the ANZECC trigger value of 0.3 mg/L with the highest
exceedance occurring in surface waters at site GEE5 (Figure 27a). The mean, median and 90th percentile
values for all sites exceeded the ANZECC trigger value, indicating elevated concentrations within the
Huon Estuary during the monitoring period (Figure 27). This demonstrates that the system is highly
modified.
Nitrogen concentrations regularly exceeded proposed WQOs, with 80th percentiles recording minor
exceedances at all sites and all depths (other than mid-water where no WQO exists; Table 7).
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Figure 26 Nitrogen concentrations at each sampling site between December 2015 and September
2016 in a) surface waters, b) mid waters, and c) bottom waters. The dotted red line denotes the
ANZECC trigger value (0.3 mg/L). The green dotted line denotes the upper WQO value proposed by
the EPA for the upper Huon Estuary (0.318 mg/L in surface waters, 0.36 mg/L in bottom waters).
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Figure 27 Nitrogen concentrations at each sampling site between October 2015 and September 2016.
Red dotted line denotes the ANZECC trigger value (0.3 mg/L). Green dotted line denotes the upper
WQO value proposed by the EPA for the upper Huon Estuary (0.318 mg/L in surface waters, 0.36 mg/L
in bottom waters).
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Nitrate concentrations increased throughout the monitoring period at all depths and at all sites (Figure
29). Despite increases through time, no results exceeded the ANZECC trigger value of 0.7 mg/L. Nitrate
concentrations were highest and most variable in surface waters at site GEE5 (Figure 28). Nitrate
concentrations at site GEE1 did not appear to differ from all other sites, with the exception of site GEE5.
Note the practical quantification limit of nitrate is 0.002 mg/L, therefore any measurements lower than
this detection limit were assumed to be zero when plotting (Figure 28; Figure 29).
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Figure 28 Nitrate concentrations at each sampling site between October 2015 and September 2016
(note: the ANZECC toxicity trigger value for nitrate for marine waters (95% species protection) is 0.7
mg L-1).
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Figure 29 Nitrate concentrations at each sampling site between October 2015 and September 2016 in
a) surface waters, b) mid waters, and c) bottom waters (note: the ANZECC toxicity trigger value for
nitrate for marine waters (95% species protection) is 0.7 mg L-1).
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Nitrite concentrations increased over time to peak concentrations in April and May 2016 before
decreasing again in June 2016 (Figure 30). The high nitrite concentrations recorded during April and May
are likely caused by increased river flow and rainfall events that occurred prior to sampling. All
monitoring sites recorded similar concentrations over time (Figure 31). Note the PQL of nitrite is 0.002
mg/L, therefore any measurements lower than this were assumed to be 0 for the purpose of plotting
the graphs.
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Figure 30 Nitrite concentrations at each sampling site between October 2015 and September 2016 in
a) surface waters, b) mid waters, and c) bottom waters.
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Figure 31 Nitrite concentrations at each sampling site between October 2015 and September 2016.

Geeveston Ambient Monitoring Report

P a g e | 72

Nitrate and nitrite concentrations increased throughout the monitoring period, with highest
concentrations at all depths recorded during winter months (June 2016; Figure 32). Concentrations
during summer months were often below the PQL (<0.002 mg/L), and have therefore been represented
as 0 on the graphs (Figure 32). Nitrate and nitrite as N exceeded the proposed WQOs in surface and
bottom waters, with exceedances recorded in autumn and winter months.
Site GEE5 recorded the greatest concentrations of nitrate and nitrite as N, with elevated concentrations
in surface waters (0.22 mg/L in June 2016; Figure 33). Other than site GEE5, concentrations were
relatively similar at all sites and at all depths, with few WQO exceedances.
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Figure 32 Nitrate and nitrite as N concentrations at each sampling site between October 2015 and
September 2016 in a) surface waters, b) mid waters, and c) bottom waters. Green dotted line denotes
the upper WQO value proposed by the EPA for the upper Huon Estuary (0.0437 in surface waters,
0.0678 mg/L in bottom waters).
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Figure 33 Nitrate and nitrite as N concentrations at each sampling site between October 2015 and
September 2016. Green dotted line denotes the upper WQO value proposed by the EPA for the upper
Huon Estuary (0.0437 in surface waters, 0.0678 mg/L in bottom waters).
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Total phosphorus concentrations exceeded the ANZECC trigger values (0.03 mg/L) in all months
monitored, with the greatest exceedance occurring in June 2016 (Figure 34). Total phosphorous
concentrations increased with depth at all sites other than site GEE5, where a higher concentration of
total phosphorous was recorded in surface waters. With the exception of increased total phosphorous
concentrations at site GEE5 in June 2016, recordings at each site followed a clear trend across the
monitoring period, with the majority of sites recording similar concentrations through time.
The lowest concentrations of total phosphorus were recorded in surface waters, with most sites
recording concentrations between 0.01 to 0.04 mg/L, with the exception of site GEE5 (Figure 35). Total
phosphorus concentrations were elevated at all sites in mid and bottom waters, with no trend observed
between sites.
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Figure 34 Total phosphorus concentrations at each sampling site between October 2015 and
September 2016 in a) surface waters, b) mid waters, and c) bottom waters. Red line denotes ANZECC
trigger value (0.03 mg/L).
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Figure 35 Total phosphorus concentrations at each sampling site between October 2015 and
September 2016. Dotted red line denotes the ANZECC trigger value (0.03 mg/L).
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All sites exceeded the dissolved reactive phosphorus (DRP) concentration ANZECC trigger value of 0.005
mg/L at all depths during the monitoring period (Figure 35; Figure 36). The highest DRP concentrations
(>0.02 mg/L) were recorded in bottom waters. The mean, median and 90th percentile values of all sites
were above the trigger value, and indicate elevated DRP concentrations within the Huon Estuary.
DRP was found to increase in mid and bottom-waters over time, with lower concentrations in summer
months and higher concentration in autumn and winter months. A slight trend was evident in surface
waters, where increased concentrations were observed at some sites through time (GEE1, GEE2, GEE3,
GEE4, GEE7).
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Figure 36 Total DRP concentrations at each sampling site between October 2015 and September 2016
in a) surface waters, b) mid waters, and c) bottom waters. Red line denotes ANZECC trigger value
(0.005 mg/L).
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Figure 37 DRP concentrations at each sampling site between October 2015 and September 2016.
Dotted red line denotes the ANZECC trigger value (0.005 mg/L).
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All sites recorded exceedances of ANZECC trigger values for total suspended solids (TSS) during the
monitoring period, with concentrations generally greater at depth (Figure 38; Figure 39). The proposed
outfall site (GEE1) recorded the highest mean TSS during the monitoring period (10.69 mg/L). There was
no clear seasonal trend in TSS.
The proposed outfall site (GEE1) recorded consistently high TSS concentrations in bottom waters,
however fewer exceedances were recorded in mid and surface waters at this site. Historically, the
Kermandie River has been found to be a consistent source of suspended solids, thereby partially
explaining the relatively high TSS within the region (Butler, 2005).
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Figure 38 TTS concentrations at each sampling site between October 2015 and September 2016 in a)
surface waters, b) mid waters, and c) bottom waters. Red line denotes ANZECC trigger value (12
mg/L).
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Figure 39 TSS concentrations at each sampling site between October 2015 and September 2016.
Dotted red line denotes the ANZECC trigger value (12 mg/L).
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5.3.8

Microbial Organisms

Ambient enterococci concentrations breached the NHMRC recreational guidelines of 40 cfu/100mL for
primary contact at all depths over the monitoring period. Large exceedances occurred in May (58-650
cfu/100 mL) and June (110-3400 cfu/100 mL) and were consistent with rainfall events prior to sampling.
All sites exceeded enterococci concentration trigger values, including the proposed outfall site (GEE1).
Notably, a sample recorded in surface waters at site GEE5 (3400 cfu/100ml) significantly exceeded the
trigger value.
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Figure 40 Logged enterococci concentrations (cfu/100ml) at each sampling site between October 2015
and September 2016 in a) surface waters, b) mid waters, and c) bottom waters. The red line denotes
the NHMRC recreational trigger value of 40 cfu/100ml for primary contact.
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Thermotolerant coliform concentrations exceeded the NHMRC recreational trigger value of 150
cfu/100mL at site GEE5, whereas no exceedances were detected at any other site. All exceedances at
sites GEE5 (370-5,200 cfu/100mL) occurred during May or June 2016 and were consistent with rainfall
events prior to sampling. High rainfall events result in increased stormwater runoff, whereby higher
concentrations of coliforms may be entering waterways. No exceedances were recorded at the
proposed outfall site (GEE1).
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Figure 41 Logged thermotolerant coliform concentrations (cfu/100ml) at each sampling site between
October 2015 and September 2016 in a) surface waters, b) mid waters, and c) bottom waters. The red
line denotes the NHMRC recreational trigger value of 150 cfu/100ml for primary contact.
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5.3.9

Heavy Metals

Heavy metal concentrations within the study area were generally low (Table 8). With the exception of
aluminium, all heavy metal concentrations did not exceed the ANZECC toxicity trigger value for 95%
species protection within marine waters. Average aluminium concentrations significantly exceeded the
trigger value of 5 µg/L at all sites during the monitoring period, with highest concentrations recorded at
site GEE7. Notably, a single sample at site GEE7 recorded an elevated aluminium concentration of 943
µg/L in bottom waters.
Cadmium, chromium III, mercury, nickel, vanadium, and zinc were found in concentrations well below
the ANZECC trigger value at all sites. The PQL for chromium VI, cobalt, copper and lead was higher than
the ANZECC trigger value; it is therefore unknown whether actual metal concentrations exceeded trigger
values. No spatial trend was evident within the study area, with all sites recording similar levels of
metals other than aluminium, which was recorded in relatively high concentrations at all sites other
than site GEE6.
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Table 8 Comparison of heavy metal concentrations to ANZECC ISQG 95% species protection toxicant
trigger values for marine waters.

Water
Quality
Parameters

ANZECC
toxicity trigger
value for
marine waters
(95% species
protection)

Aluminum
pH>6.5
µg/l

Arsenic
µg/l

Barium
µg/l

5 µg/l

ID

ID

Beryllium
µg/l
ID

Cadmium
µg/l

Chromium
III
µg/l

Chromium
VI
µg/l

5.5^ µg/l

GEE1

GEE2

GEE3

GEE4

GEE5

GEE6

GEE7

Mean

100.00

98.67

95.17

117.83

84.40

60.17

209.00

Median
90th
Max
Mean
Median
90th
Max
Mean
Median
90th
Max
Mean
Median
80th
90th
Max
Mean
Median
90th
Max

92.50
151.00
182.00
<10.83
<10
<12.5
<15
16.00
16.00
16.00
16.00
<1
<1
<1
<1
<1
<1.17
<1
<1.5
<2

90.00
151.00
179.00
<10.83
<10
<12.5
<15
13.00
13.00
13.00
13.00
<1
<1
<1
<1
<1
<1.17
<1
<1.5
<2

100.50
138.50
168.00
<10.83
<10
<12.5
<15
20.00
20.00
20.00
20.00
<1
<1
<1
<1
<1
<1.17
<1
<1.5
<2

115.50
185.00
189.00
<10.83
<10
<12.5
<15
17.00
17.00
17.00
17.00
<1
<1
<1
<1
<1
<1.17
<1
<1.5
<2

74.00
121.80
143.00
<10
<10
<10
<10
NR
NR
NR
NR
<1
<1
<1
<1
<1
<1
<1
<1
<1

61.50
70.00
72.00
<10
<10
<10
<10
NR
NR
NR
NR
<1
<1
<1
<1
<1
<1
<1
<1
<1

75.50
510.50
943.00
<10
<10
<10
<10
NR
NR
NR
NR
<1
<1
<1
<1
<1
<1
<1
<1
<1

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5

<5
<5
<5

<5
<5
<5

<5
<5
<5

<5
<5
<5

<5
<5
<5

<5
<5
<5

Mean
27.4 µg/l

Median
90th
Max
Mean

4.4 µg/l

Median
90th
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Water
Quality
Parameters

Cobalt
µg/l

Copper
µg/l

Lead
µg/l

Manganese
µg/l

Mercury
µg/l

Nickel
µg/l

Vanadium
µg/l

Zinc
µg/l

ANZECC
toxicity trigger
value for
marine waters
(95% species
protection)

1 µg/l

1.3 µg/l

4.4 µg/l

ID

0.4^ µg/l

70^ µg/l

100 µg/l

15^ µg/l

Max
Mean
Median
90th
Max
Mean
Median
90th
Max
Mean
Median
90th
Max
Mean
Median
90th
Max
Mean
Median
90th
Max
Mean
Median
90th
Max
Mean
Median
90th
Max
Mean
Median
90th
Max

GEE1

GEE2

GEE3

GEE4

GEE5

GEE6

GEE7

<5
<2.83
<3
<3
<3
<2
<2
<2
<2
<10
<10
<10
<10
4.83*
4
7*
10
<0.05
<0.05
<0.05
<0.05
<5.83
<5
<7.5
<10
<2
<2
<2
<2
2.33*
2
3*
3

<5
<2.83
<3
<3
<3
<2
<2
<2
<2
<10
<10
<10
<10
5.33*
4
8*
11
<0.05
<0.05
<0.05
<0.05
<5.83
<5
<7.5
<10
<2
<2
<2
<2
2.17*
2
2.5*
3

<5
<2.83
<3
<3
<3
<2
<2
<2
<2
<10
<10
<10
<10
4.83*
3.5
7*
8
<0.05
<0.05
<0.05
<0.05
<5.83
<5
<7.5
<10
<2
<2
<2
<2
2*
2
2*
2

<5
<2.83
<3
<3
<3
<2
<2
<2
<2
<10
<10
<10
<10
5.33*
5.5
7*
10
<0.05
<0.05
<0.05
<0.05
<5.83
<5
<7.5
<10
<2
<2
<2
<2
4.17
3.5
7
8

<5
<3
<3
<3
<3
<2
<2
<2
<2
<10
<10
<10
<10
5.4
3
9.2
10
<0.05
<0.05
<0.05
<0.05
<5
<5
<5
<5
<2
<2
<2
<2
2*
2
2*
2

<5
<3
<3
<3
<3
<2
<2
<2
<2
<10
<10
<10
<10
3.5*
4
4*
5
<0.05
<0.05
<0.05
<0.05
<5
<5
<5
<5
<2
<2
<2
<2
2.33*
2
3*
4

<5
<3
<3
<3
<3
<2
<2
<2
<2
<10
<10
<10
<10
3.33*
3
4*
6
<0.05
<0.05
<0.05
<0.05
<5
<5
<5
<5
<2
<2
<2
<2
2.33*
2
3*
4
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ANZECC
toxicity trigger
Water
value for
Quality
GEE1
GEE2
GEE3
GEE4
marine waters
Parameters
(95% species
protection)
* - Includes data points with value(s) less than the practical quantification limit (PQL)
^ - Figure may not protect key test species from acute toxicity
ID - Insufficient data to establish a reliable guideline
NR - No record

GEE5

GEE6

5.4 SEDIMENT SAMPLING
5.4.1

Sediment Contaminants Analysis

Total metal concentrations were well below the ANZECC 'ISQG High' levels for the analytes measured
(Table 9; Appendix 9; Appendix 12). With the exception of nickel, metal concentrations were also
generally below the ANZECC 'ISQG Low' levels. The proposed outfall site recorded contaminant
concentrations below the 'ISQG Low' trigger value on all occasions other than once in summer (nickel 25
mg/kg) and once in winter (mercury 0.16 mg/kg). Of all monitoring sites, the site closest to the current
outfall (GEE5) consistently recorded the lowest concentrations of metals in sediment. The lower
concentrations recorded at site GEE5 is likely due to the larger grain size at this site (see Section 5.4.2).
In summer, nickel exceeded the 'ISQG Low' trigger value (21 mg/kg) at most sites (GEE1, GEE2, GEE3 and
GEE4), with concentrations ranging from 24 mg/kg – 27 mg/kg. In winter, there was an overall reduction
in nickel concentrations, however exceedances still occurred at sites GEE2 (23 mg/kg) and GEE3 (23
mg/kg). Arsenic concentrations were close or equal with the 'ISQG Low' trigger value (20 mg/kg) at all
sites other than GEE5 in summer (low recording), with similar concentrations recorded in winter with
the exception of one exceedance (GEE3; 22 mg/kg).
Nutrient concentrations contained in sediments varied between sites. Of all monitoring sites, the site
closest to the current outfall (GEE5) consistently recorded the lowest concentrations of nutrients in
sediment (Table 10). GEE5 recorded the lowest concentrations of ammonia (3.9 mg/kg in summer and
3.4 mg/kg in winter), total nitrogen (530 mg/kg in summer and 700 mg/kg in winter) and total
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GEE7

phosphorus (200 mg/kg in summer and 260 mg/kg in winter). Ammonia, total nitrogen and total
phosphorus were substantially higher at all other sites, with ammonia reaching 24 mg/kg in summer
(site GEE2 and GEE4), total nitrogen reached 4,100 mg/kg in winter (site GEE4) and total phosphorus
reaching 920 mg/kg in winter (site GEE3). Organic carbon was the only parameter recorded in sediments
that was highest at the site upstream of the proposed new outfall site (GEE5), with double the
concentrations of all other sites (20% w/w) in January (Table 9, Table 10). Organic carbon decreased at
all sites between sampling periods, especially at GEE5 where the lowest organic carbon concentrations
were recorded, with less than half the concentrations of all other sites (3.4% w/w) (Table 9, Table 10).
All sites recorded very low concentrations of nitrate, nitrite, nitrate+nitrite, and total petroleum
hydrocarbons.
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Table 9 Heavy metal and nutrient data from January 2016 compared to ANZECC ISQG guidelines. Note
that values shown in bold indicate exceedance of the ANZECC guidelines.

mg/kg DMB

ANZECC
ISQG
Low
1

ANZECC
ISQG
High
3.7

Arsenic

mg/kg DMB

20

Cadmium

mg/kg DMB

Cobalt

Sediment Quality
Parameter

Unit of
Measurement

Silver

GEE1

GEE2

GEE3

GEE4

GEE5

<1

<1

<1

<1

<1

70

19

20

20

17

6

1.5

10

<0.5

<0.5

<0.5

<0.5

<0.5

mg/kg DMB

ID

ID

11

11

11

11

5

Chromium

mg/kg DMB

80

370

43

41

43

40

9

Copper

mg/kg DMB

65

270

36

36

39

32

12

Manganese

mg/kg DMB

ID

ID

83

87

84

82

45

Nickel

mg/kg DMB

21

52

25

24

27

24

8

Lead

mg/kg DMB

50

220

22

23

23

20

5

Antimony

mg/kg DMB

2

25

<5

<5

<5

<5

<5

Zinc

mg/kg DMB

200

400

72

71

74

65

23

Mercury

mg/kg DMB

0.15

1

0.08

0.09

0.09

0.07

<0.02

per fraction

550

ID

<20

<20

<20

<20

<20

% (w/w DMB)
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB

ID
ID
ID
ID
ID
ID
ID

ID
ID
ID
ID
ID
ID
ID

10
15
<1.0
<1.0
<1.0
3900
770

10
24
<1.0
<1.0
<1.0
3600
660

9.2
15
1.4
1.4
<1.0
3800
830

10
24
<1.0
<1.0
<1.0
3800
610

20
3.9
<1.0
<1.0
<1.0
530
200

Total Petroleum
Hydrocarbons
Organic Carbon
Ammonia
Nitrate
Nitrate +Nitrite
Nitrite
Total Nitrogen
Total Phosphorus

ISQG Low - effect range low, adverse effects 10% of the time
ISQG High - effect range median, adverse effects 50% of the time
ID - Insufficient data to establish a reliable guideline
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Table 10 Heavy metal and nutrient data from June 2016 compared to ANZECC ISQG guidelines. Note
that values shown in bold indicate exceedance of the ANZECC guidelines.
Sediment
Quality
Parameter
Silver

mg/kg DMB

ANZECC
ISQG
Low
1

ANZECC
ISQG
High
3.7

Arsenic

mg/kg DMB

20

Cadmium

mg/kg DMB

Cobalt

Unit of
Measurement

GEE1

GEE2

GEE3

GEE4

GEE5

<1

<1

<1

<1

<1

70

18

19

22

20

9

1.5

10

<0.5

<0.5

<0.5

<0.5

<0.5

mg/kg DMB

ID

ID

9

10

10

10

7

Chromium

mg/kg DMB

80

370

37

39

41

38

11

Copper

mg/kg DMB

65

270

33

34

37

32

13

Manganese

mg/kg DMB

ID

ID

72

79

78

83

54

Nickel

mg/kg DMB

21

52

21

23

23

22

9

Lead

mg/kg DMB

50

220

21

22

24

21

8

Antimony

mg/kg DMB

2

25

<5

<5

<5

<5

<5

Zinc

mg/kg DMB

200

400

66

68

71

65

31

Mercury

mg/kg DMB

0.15

1

0.16

0.12

0.13

0.11

0.03

<20

<20

<20

<20

<20

9.2
<10
1.2
1.1
<1.0
3850

9.6
<10
<1.0
<1.0
<1.0
3800

9
<10
<1.0
<1.0
<1.0
3900

9.8
<10
<1.0
<1.0
<1.0
4100

3.4
<10
<1.0
<1.0
<1.0
700

790

760

920

690

260

Total Petroleum
per fraction
550
ID
Hydrocarbons
Organic Carbon
% (w/w DMB)
ID
ID
Ammonia
mg/kg DMB
ID
ID
Nitrate
mg/kg DMB
ID
ID
Nitrate+Nitrite
mg/kg DMB
ID
ID
Nitrite
mg/kg DMB
ID
ID
Total Nitrogen
mg/kg DMB
ID
ID
Total
mg/kg DMB
ID
ID
Phosphorus
ISQG Low - effect range low, adverse effects 10% of the time

ISQG High - effect range median, adverse effects 50% of the time
ID - Insufficient data to establish reliable guideline

During summer, the lowest redox potential values were found at the proposed new outfall site (GEE1) in
mid (1 cm) - and bottom (5 cm)-sediment layers, indicating high levels of organic enrichment (Macleod
and Forbes, 2004; Figure 42). With the exception of GEE4 (all negative values), both positive and
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negative values were found at all sites during summer. Typically, redox potential decreased with depth
at all sites other than GEE2, where redox potential increased substantially (from -154.8 to 165.8) (Figure
42); it is suspected that this is a data anomaly. Redox potential values did not exceed the WQOs
proposed by the EPA for the upper Huon Estuary (surface 428.0 mV; mid 440.2 mV; bottom 439.8 mV).
All redox measurements are provided in Appendix 13 and Appendix 14.

Figure 42 Redox potential (Eh) at each site during summer (January 2016).
Redox values decreased substantially from summer to winter at all sites. During winter, redox potential
values were below 0 for all sites other than GEE5 (Figure 43). Redox values decreased with increasing
depth at all sites, with lowest redox values for all sites ranging between -137 to -157 Eh (mV). The
decrease in redox state could have been driven by increasing organic load deposited during large rainfall
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events in the winter. Redox potential values did not exceed the WQOs proposed by the EPA for the
upper Huon Estuary.

Figure 43 Redox potential (Eh) at each site during winter (June 2016).

5.4.2

Particle Size Analysis

The particle size analysis indicated sites GEE1, GEE2, GEE3 and GEE4 had predominantly fine sediment
fractions, the most of which were silt less than 63 µm (32%-69% of samples; Appendix 15; Appendix 16).
For sites GEE1 to GEE4, the majority of sediment grains at these sites were between 1250 µm and 63
µm. Conversely, the most abundant particle size at site GEE5 was a coarser grain of 250 µm in January
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(33% of sample) or 500 µm in June (45.1% of sample). The coarser grain size at site GEE5 is likely due to
the dynamic and turbulent nature of the site, causing regular scouring of grains.
The grain size can influence the uptake of metals and nutrients into sediments. Fine particle sizes,
namely silt-clay fractions, bind more readily to metals.

5.5 BIOTA SAMPLING
5.5.1

Infauna

The number of infauna collected and identified more than doubled from summer (1019 individuals) to
winter (2406 individuals) within the 5 sampling sites. The highest infauna abundance was consistently
recorded at the mouth of the Kermandie River in Hospital Bay (site GEE5), with 328 individuals found in
summer and 942 in winter (Figure 44). During summer, low abundance of infauna was recorded at the
proposed new outfall site (GEE1), where 108 individuals were recorded. Abundance of infauna increased
at site GEE1 during winter, when 438 individuals were recorded. Infauna abundance is driven by
multiple factors including availability of feed which may have increased in winter in line with the
increased river flow.
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Figure 44 Taxa-classed total abundance of infauna and at each monitoring site during a) summer, and
b) winter

Geeveston Ambient Monitoring Report

P a g e | 99

Taxa richness patterns reflected the patterns observed in taxa abundance (Figure 45). Taxa richness was
highest at site GEE5 at the outflow of the Kermandie River. Lowest taxa richness was recorded 100m
north of the proposed Geeveston STP outfall (GEE2; 11 taxa) in summer, and highest at the proposed
outfall site (GEE1; 15 taxa) in winter. The results indicate a trend between increased infauna taxa
richness with increased total infauna abundance at each monitoring site. In total, 106 taxa were
recorded from the five sampling sites in summer, and only 101 taxa were recorded in winter.
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Figure 45 Variation in infauna richness between each monitoring site during a) summer, and b) winter
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Annelida was the most abundant taxa collected in summer and winter (Figure 46). During both
monitoring periods, the majority of individuals recorded were from the Capitellidae family (252
individuals in summer, 948 individuals in winter). Capitellidae are a pollution tolerant worm and have
been suggested to reflect high organic enrichment, regardless of whether it’s anthropogenic or natural
(Reish 1979; Warren, 1991). The highest recorded annelid numbers were at site GEE5 (284 in summer,
891 in winter), with all other sites recording less than 100 individuals in summer and less than 400 in
winter. Notably, individuals from the Oweniidae family were only recorded at site GEE5, with the family
dominating records in winter (comprising 68.5%). Oweniidae live in tubes made of sand and shell
fragments, and may therefore prefer the larger grain sizes located at site GEE5.
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Figure 46 Dominant family-classed abundance of Annelida at each monitoring site in a) summer and b)
winter
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Crustacea were the second most abundant taxa at all monitoring sites, totaling 411 individuals in
summer and 467 individuals in winter across all monitoring sites (Appendix 17). Of these individuals,
approximately half of these were from the Callianassidae family.
Mollusc, echinoderm, nemertean and phoronida were the least abundant infauna taxa at each
monitoring site in both summer and winter (Appendix 18; Appendix 19). In summer, a total of 42
molluscs, 12 echinoderms, 39 nemerteans and 11 photonidas were recorded at all monitoring sites.
Sites GEE1 and GEE2 have the lowest abundance and richness for all taxa other than phoronida. In
winter, recordings increased to a total of 66 molluscs, 18 echinoderms, 72 nemertean and 76
phoronidas across all monitoring sites. Additionally, GEE1 recorded the highest abundance of
echinoderms (12 individuals) and phoronidas (40 individuals).

5.6 FAR FIELD RISK ANALYSIS
A study conducted by Parsons (2012) identified contaminants enter the Huon Estuary from a variety of
sources. Diffuse sources of contaminants include storm water drains, septic and other urban runoff, tips
and contaminated sites, quarries, catchment inputs carried by rivers, marinas and other boating wastes.
Point sources of contaminants include 3 fish processing plants, 20 operational finfish farming leases and
9 STPs. The largest anthropogenic sources of nutrients in the Huon Estuary were found to be catchment
inputs via river waters and fish farms. STPs contributed relatively low amounts of contaminants to the
Huon Estuary.
Discharge from STPs can change the biogeochemical conditions of the near-field environment and may
influence the far-field environment. These changes may cause adverse effects on the well-being of
ecological and human receptors. An environmental risk analysis of potential far-field effects is provided
to assess the exposure and effects of contaminants on receptors.
Table 11 Far-field risk analysis of the proposed relocation of the Geeveston STP outfall
Risk Area
Fish populations
and
macroinvertebrate
communities

Cause
Algal blooms,
low dissolved
oxygen, direct
toxicity

Impact
Loss of biodiversity
and adverse impacts
to native fauna and
cultured finfish
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Recreation

Eutrophication

Increased
nutrient
concentrations,
pathogens and
viruses, and
increased metal
concentrations2
Addition of
nutrients to
water column

Toxic algal blooms
that cause skin and
eye irritations,
ingestion by humans
causing various
illnesses, and direct
toxicity
Algal blooms and
anoxic conditions

Dilution and decay of nutrients, chlorine
disinfection and maintaining chlorine
residual notifications. Upkeep of plant
performance. Notification to pubic if
human health risk is deemed
unacceptably high.
Small mixing zone with high dilution and
dispersion of nutrients. Proposed outfall
will be in a moderately- to well-flushed
estuary. Upkeep of plant performance.

Based on the above analysis, the risk to Protected Environmental Values (PEVs) of the receiving
environment are considered to be low provided monitoring of receiving waters continues, including
ongoing monitoring of water quality, sediment quality, and infaunal communities, and that plant
performance is actively monitored and managed.

6 WATER QUALITY OBJECTIVES
Based on the findings of this report, multiple EPA WQOs are not representative of the Geeveston
monitoring sites. Temperature, salinity and turbidity WQOs were appropriate for analysis, however
periodic higher salinity values were likely due to the influence of seawater within the region. It is advised
that the upper pH and DO WQOs proposed by the EPA are increased as ambient conditions were
regularly higher than proposed WQOs. Similarly, regular exceedances were recorded in nitrogen and
nitrate and nitrite as N, and therefore warrant review. Reassessing these WQOs to incorporate the
findings of this report will enable the formulation of more representative WQOs.

7 RECOMMENDATIONS FOR ONGOING MONITORING
If the outfall of the Geeveston STP is relocated to the proposed outfall location, a one year monitoring
program is recommended. Recommendations for ongoing monitoring include a single plume dilution

2

Low risk and unlikely to impact human health
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study to confirm the mixing zone modelling, quarterly water quality monitoring, and annual sediment
and biological analysis.
The plume dilution study would involve three-dimensional spatial distribution mapping of the mixing
zone. Mapping will be enabled by measuring a tracer (e.g. rhodamine, conductivity) in the effluent
discharge over a single (full, slack or low tide) or a full tidal regime (full, slack and low tide). The tracer
used will be chosen on the basis of which will be most informative for the site. The spatial distribution
of dilution contours will be described based upon the results of the tracer study, to accurately
determine the size of the mixing zone based on the conditions on the particular day that the study is
undertaken.
It is recommended that the locations of sample sites used in the current study are also used for ongoing
monitoring. Sampling from the same locations is required to facilitate comparison with existing data.
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8 CONCLUSIONS
Based on hydrodynamics, the environmental outcomes of the current configuration of the Geeveston
STP would be improved by relocating the discharge point to the deeper, well flushed site (e.g. site
“GEE1”). Extending the outfall location would facilitate a higher degree of dilution and flushing than the
current discharge location in the Kermandie River. This finding is supported by near-field mixing zone
modelling that concluded substantial dilution well above the target criteria for ecotoxicology and human
health will be achieved within 10 m of the proposed outfall location.
Typical estuarine processes were found to occur within the potential receiving waters of the Huon
Estuary, including stratification during most of the monitoring period, with distinct differences in
temperature, salinity, pH, chlorophyll-a, and DO% concentrations with depth. Seasonal changes
influenced the water quality, sediment quality, and infaunal communities within the proposed receiving
waters during the monitoring period.
Overall, this analysis has demonstrated the baseline of the receiving waters of the proposed new outfall
within the Huon Estuary are moderately disturbed, predominantly by particulate and dissolved nutrients
and aluminum in the water column. While physical parameters (e.g. temperature, salinity, turbidity)
were generally within normal ranges according to WQOs and ANZECC trigger values, there were several
breaches in these parameters. Other than aluminum, heavy metal concentrations were generally low
within the proposed receiving waters.
Heavy metals within sediments were generally within normal ranges according to ANZECC trigger values,
with nickel the only contaminant that exceeded ANZECC guidelines. Concentrations of sediment
contaminants varied between sites, with higher concentrations recorded at all sites in close proximity to
the proposed outfall site (GEE1 to GEE4) and lowest concentrations often recorded at the site upstream
of the proposed outfall location (GEE5). Particle sizes also reflected this pattern, with sites GEE1-GEE4
containing predominantly fine sediment fractions, the most of which were silt, and coarser sediment
grains at site GEE5. Site GEE5 also recorded the highest infaunal taxa richness and abundance. The
proposed outfall site (GEE1) and site GEE2 reported the lowest taxa richness and abundance.
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The suitability of applying proposed WQOs during analyses varied based on the parameters.
Temperature, salinity and turbidity WQOs were appropriate for analysis, however periodic higher
salinity values are likely due to the influence of seawater within the region. It is advised that the upper
pH and DO WQOs proposed by the EPA are increased as ambient conditions were regularly higher than
proposed WQOs.
Based on the findings of this report, ongoing monitoring is recommended if the Geeveston STP outfall is
relocated to the proposed location. Recommendations for ongoing monitoring include a one year
program, involving a single plume dilution study to confirm the mixing zone modelling, quarterly water
quality monitoring, and annual sediment and biological analyses.
In conclusion, the proposed receiving environment of the Geeveston STP outfall is representative of a
moderately disturbed estuary that is dominated by stratification. Given the moderate degradation of the
potential receiving waters, it is concluded that the proposed relocation of the Geeveston STP outfall is
unlikely to cause significant harmful impacts provided the level of effluent treatment remains similar or
is improved and the volume of effluent released remains similar.
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10 APPENDICES
Appendix 1. GPS coordinates of sampling sites
Name
GEE-1
GEE-2
GEE-3
GEE-4
GEE-5
GEE-6
GEE-7
ADCP

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

Easting

Northing

Location Notes

498486.8
498495.9
498448.8
498552
497040
498207.7
497969.3
498493.9

5221456
5221556
5221365
5222183
5221602
5221316
5220506
5221456

Proposed outfall location
~100m N
~100m S
~700m N (background)
Hospital Bay, near mouth of Kermandie River
Hospital Bay, mid channel
Huon Estuary (Whale Point)
Proposed outfall location

Appendix 2. Operational Summary
Date

Personnel
*

Time
(start)

Time
(end)

Cloud

23/10/2015

I. Cooksey
S. Ibbott
I. Cooksey
M. Jensen

08:30

11:00

6/8

None

08:30

11:00

4/8

I. Cooksey
M. Jensen
I. Cooksey
M. Jensen
L. Smith

12:30

14:00

10:00

19/11/2015

17/12/2015
21/01/2016

Rain

Wind

Tide

Low

None

10 knot NW
 5 knot W
35 knot W

Air
temp
(⁰C)
~18

High

~22

2/8

None

20 knot SE

High

~25

14:00

1/8

None

10-15 knot W
SW

Low

~22

08:00

09:45

4/8

None

Gusty 15 knot
W

High/
ebb

12:00

14:00

7/8

None

5 knot N

09:00

14:00

0/8

None

n/a

I
19/02/2016

23/03/2016
18/04/2016

I. Cooksey
L. Smith
C. CullenKnox
I. Cooksey
M. Price
S. Ibbott
I. Cooksey
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Low

Notes

Strong odour
originating from
aquaculture
operations (cages
and fish meal at
Port Huon)

Round 1 of 2
infauna and
sediment sample
collection
conducted

Strong tannins
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16/05/2016

S. Ibbott
I. Cooksey

07:00

15:00

2/8

None

15 knot N

high

15

Strong tannins

23/06/2016

S. Ibbott
I. Cooksey
A. Ford
L. Smith

10:30

13:30

8/8

Light

2-7 knots

High

~6

18/07/2016

I. Cooksey
A. Ford
A. Ibbott

10:00

12:30

8/8

Show
ers

10-20 knots
NW

High

15

Infauna and
sediment samples
conducted. High
turbidity flowing
out of Kermandie
River.
Significant flood 3
days before, strong
current, high
tannins in Huon
(low tannins from
Kermandie River)

12/08/2016

I.Cooksey
C.CullenKnox
I. Cooksey
A. Ford

8:30

11:00

7/8

None

15 knots NW

Low

14

0900

1130

6/8

None

5 knots NW

Mid

15

20/09/2016

Appendix 3. Effluent screening
Effluent screening was conducted over a 4 week period (7/10/2015 to 29/10/2015), during which
effluent parameters were measured at a frequency provided in the below table. Effluent was screened
using a time paced composite sampler over a 24 hour period. The composite sampler contained 24
bottles on a carousel. Installation of a flow paced sampler was not possible at this site without
infrastructure upgrades (e.g. special flow meter and/or a link to SCADA; McLeod, K, pers. comm., 2016).
Parameters
2 3 dichlorophenol

Frequency
(per month)
4

24D

4

2 5 dichlorophenol

4

3 4 dichlorophenol

4

3 5 dichlorophenol

4

3 Chlorophenol

4

a BHC

3

Aldrin

3

Alpha Cypermethrin

4

Aluminium

4

Ammonia

1
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Arsenic

5

Atrazine

4

b BHC

3

Barium

5

Beryllium

4

BOD5

1

Boscalid

4

Bromodichloromethane

4

Bromoform

4

Cadmium

5

Chlorate

4

Chlordane

3

Chlorine Res

1

Chlorine Tot

1

Chloroform

4

Chlorothalonil

4

Chlorpyrifos

4

Chromium

5

Chromium (Dissolved)

4

Chromium III

4

Chromium VI

4

Clopyralid

4

Cobalt

5

Conductivity

1

Copper

5

Cyanazine

4

d BHC

3

DDD

3

DDE

3

DDT

3

Diazinon

3

Dibromochloromethane

4

Dicamba

4

Dieldrin

3

Dimethoate

4

Disulfoton

3

Ecoli

1

Endosulfan I

3
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Endosulfan II

3

Endosulfan SO4

3

Endrin

3

Endrinaldehyde

3

Enterococci

1

Ethylparathion

3

Famphur

3

g BHC

3

Glyphosate

4

Haloxyfob methyl

4

Heptachlor

3

Heptachlor Epoxide

3

Hexachlorobenzene

3

Hexazinone

4

Iron

5

Lead

5

Malathion

3

Manganese

5

MCPA

4

Mercury

5

Methyl parathion

3

Metribuzin

4

Metsulfuron methyl

4

Molybdenium

4

NDMA

4

Nickel

5

Nitrate and Nitrite as N

1

Nitrate N

1

Nitrite as N

1

Nitrogen

1

Oil and Grease

1

Pendimethalin

4

pH

1

Phorate

3

Phosphorus

1

Prometryn

4

Selenium

1

Simazine

4
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Sulfometuron methyl

4

Sulfotep

3

Temperature

1

Terbacil

4

Thermotolerant Coliforms

1

Thionazin

3

Tin

1

Tot Trihalometh.

4

Total Organic Carbon

4

Total Suspended Solids

1

TPH

4

TPH C10_C14 Silica Gel

4
5

TPH C15_C28 Silica Gel
TPH C29_C36 Silica Gel
TPH Total C10_C36 Silica
Gel
TPH_C06_C09

4

TPH_C10_C14

4

TPH_C15_C28

4

TPH_C29_C36

4

Zinc

5

4
4

Appendix 4. Mixing zone Modelling
Find attached “GHD (2016) Geeveston STP Mixing Zone Assessment Near-Field Modelling, Report to
TasWater, December 2016”
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Appendix 5. Water temperature at each sampling site in a) surface, b) mid and c)
bottom waters
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Appendix 6. Water salinity at surface, mid and bottom depths throughout monthly
monitoring at each site (GEE1-GEE7) from October 2015 to September 2016.
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Appendix 7. Dissolved oxygen at surface, mid and bottom depths throughout monthly
monitoring at each site (GEE1-GEE7) from October 2015 to September 2016.
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Appendix 8. pH at surface, mid and bottom depths throughout monthly monitoring at
each site (GEE1-GEE7) from October 2015 to September 2016.
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Appendix 9. Chlorophyll-a concentrations at surface, mid and bottom depths
throughout monthly monitoring at each site (GEE1-GEE7) from October 2015 to
September 2016.
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Appendix 10.

Monthly salinity levels at surface, mid and bottom depths from

October 2015 to September 2016.
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Appendix 11.

Sediment Contaminants (January 2016)

Table 12 Concentrations of analytes within sediments at the Geeveston monitoring site. Bold numbers
indicate the concentration is above the ISQG Low values (ANZECC 2000).
Parameter

Unit of
Measurement

Ag+
As
Cd
Co
Cr
Cu
Mn
Ni
Pb
Sb+
Zn
Hg

ANZECC
ANZECC
ISQG Low ISQG High

GEE1

GEE2

GEE3

GEE4

GEE5

mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB
mg/kg DMB

<1
19
<0.5
11
43
36
83

<1
20
<0.5
11
41
36
87

<1
20
<0.5
11
43
39
84

<1
17
<0.5
11
40
32
82

25

24

27

24

22
<5
72
0.08

23
<5
71
0.09

23
<5
74
0.09

20
<5
65
0.07

<1
6
<0.5
5
9
12
45
8
5
<5
23
<0.02

ID
20
1.5
ID
80
65
ID
21
50
2
200
0.15

ID
70
10
ID
370
270
ID
52
220
25
400
1

Total Petroleum
Hydrocarbons

per fraction

<20

<20

<20

<20

<20

550

ID

Organic Carbon

% (w/w DMB)

10

10

9.2

10

20

ID

ID

Ammonia

mg/kg DMB

15

24

15

24

3.9

ID

ID

<1.0
<1.0
<1.0
3800
610

<1.0
<1.0
<1.0
530
200

ID
ID
ID
ID
ID

ID
ID
ID
ID
ID

Nitrate
mg/kg DMB
<1.0
<1.0
1.4
Nitrate +Nitrite
mg/kg DMB
<1.0
<1.0
1.4
Nitrite
mg/kg DMB
<1.0
<1.0
<1.0
Total Nitrogen
mg/kg DMB
3900
3600
3800
Total Phosphorus
mg/kg DMB
770
660
830
ISQG Low - effect range low, adverse effects 10% of the time
ISQG High - effect range median, adverse effects 50% of the time
ID - Insufficient data to establish a reliable guideline
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Appendix 12.

Sediment Contaminants (June 2016)

Table 13 Concentration of analytes within sediments at the Geeveston monitoring site. Bold numbers
indicate the concentration is above the ISQG Low values (ANZECC 2000)
Unit of
Measurement

ANZECC ANZECC
ISQG Low ISQG High

GEE3

GEE4

GEE5

<1
<1
<1
mg/kg DMB
Ag+
19
18
mg/kg DMB
As
22
<0.5
<0.5
<0.5
mg/kg DMB
Cd
10
10
9
mg/kg DMB
Co
41
39
37
mg/kg DMB
Cr
37
34
33
mg/kg DMB
Cu
78
79
72
mg/kg DMB
Mn
21
mg/kg DMB
Ni
23
23
24
22
21
mg/kg DMB
Pb
<5
<5
<5
mg/kg DMB
Sb+
71
68
66
mg/kg DMB
Zn
0.13
0.12
mg/kg DMB
Hg
0.16
Total Petroleum
<20
<20
<20
per fraction
Hydrocarbons
9
9.6
9.2
Organic Carbon % (w/w DMB)
<10
<10
<10
mg/kg DMB
Ammonia
<1.0
<1.0
1.2
mg/kg DMB
Nitrate
<1.0
<1.0
1.1
mg/kg DMB
Nitrate+Nitrite
<1.0
<1.0
<1.0
mg/kg DMB
Nitrite
3900
3800
3850
mg/kg DMB
Total Nitrogen
920
760
790
Total Phosphorus mg/kg DMB
ISQG Low - effect range low, adverse effects 10% of the time

<1
20
<0.5
10
38
32
83
21
<5
65
0.11

<1
9
<0.5
7
11
13
54
9
8
<5
31
0.03

ID
20
1.5
ID
80
65
ID
21
50
2
200
0.15

ID
70
10
ID
370
270
ID
52
220
25
400
1

<20

<20

550

ID

9.8
<10
<1.0
<1.0
<1.0
4100
690

3.4
<10
<1.0
<1.0
<1.0
700
260

ID
ID
ID
ID
ID
ID
ID

ID
ID
ID
ID
ID
ID
ID

Parameter

GEE1

GEE2

22

ISQG High - effect range median, adverse effects 50% of the time
ID - Insufficient data to establish reliable guideline
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Appendix 13.

Redox potential measurements (January 2016)
Site
GEE1

GEE2

GEE3

GEE4

GEE5

Depth

REDOX Reading

TOP
MID
BOTTOM
TOP
MID
BOTTOM
TOP
MID
BOTTOM
TOP
MID
BOTTOM
TOP
MID
BOTTOM

Geeveston Ambient Monitoring Report

78.6
-159.1
-171.6
-70
-154.8
165.8
229.8
73
-107
-111.4
-121.8
-149.3
150.4
20.1
-49.7
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Appendix 14.

Redox potential measurements (June 2016)
Site
GEE1

GEE2

GEE3

GEE4

GEE5

Depth

REDOX Reading

TOP
MID
BOTTOM
TOP
MID
BOTTOM
TOP
MID
BOTTOM
TOP
MID
BOTTOM
TOP
MID
BOTTOM

-30
-110
-157
-24
-137
-162
-60
-150
-167
-123
-136
-144
73
-93
-145
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Appendix 15.

January 2016 Particle Size Analysis
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Appendix 16.

June 2016 Particle Size Analysis
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Appendix 17.
Dominant family-classed total abundance of crustacean taxa at
each monitoring site in a) summer and b) winter

Geeveston Ambient Monitoring Report

P a g e | 128

Appendix 18.
Total abundance of a) mollusca taxa, b) echinoderm taxa, c) nemertean taxa, and d) phoronida taxa
at each monitoring site in summer (January, 2016)
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Appendix 19.
Total abundance of a) mollusca taxa, b) echinoderm taxa, c) nemertean taxa, and d) phoronida taxa
at each monitoring site in winter (June, 2016)
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1.

Introduction
1.1

Background

TasWater operate the Geeveston Sewage Treatment Plant (STP) in southern Tasmania. The
STP currently discharges treated effluent to the Kermandie River, which flows to Hospital Bay
and into the Huon River. This STP has been identified as having a higher environmental risk
due to the poor mixing achieved at the current discharge location, resulting in the risk of
eutrophication and human health risk down-stream. As a result, this site has been identified for
priority improvement works, which include:


Installation of a pipeline from the existing STP to the high tide mark of the proposed
discharge location and



Installation of an outfall from the high-tide mark extending 100 meters from the banks of
Shipwrights Point into 9 m deep water in the Huon River.

1.2

Study Area

The study area comprises of the proposed pipeline alignment. The proposed pipeline route will
run along a yet to be determined side of the Huon Highway between the Geeveston STP
(located on the outskirts of Geeveston) and the proposed outfall location, at Shipwrights Point
(Figure 1).

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, including potential swift parrot
nesting or foraging habitat;



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; and



Provide advice on environmental permits/approvals that may be required.

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.
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;
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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 Autumn, which is considered a suitable time of year to
survey for most herbaceous annuals and grass species that are likely to occur within the
study area. Although the timing of the survey is not suitable for Spring flowering annual
species, the habitat types recorded are not suitable for potentially occurring Spring
flowering threatened species, so it is therefore considered unlikely that these species
occur within the study area and have been overlooked;



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.
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2.2

Desktop Background Research

The primary data sources accessed during the background research included:


The NVA database (NVA 2019) – 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 2019) (Australian Government: 2019– which
provides a PMST Report that identifies any matters listed under the EPBCA within a 5000
m buffer around the study area; and



The Land Information System Tasmania (LIST) database (Service Tasmania 2019) –
which provides information on the location of vegetation communities according to the
TASVEG 2013, 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 the first field survey on 7th March 2019. The
proposed pipeline route was surveyed by car and on foot where public land allowed access. All
flora and fauna species observed (and/or heard) were recorded, along with fauna habitat
values, native vegetation communities and weed infestations. The field survey also focussed on
the identification and mapping of potential swift parrot habitat. Where potential habitat was
identified, an on-foot assessment of its values was carried out.
GHD Botanist, James Hill, and Ecologist, Lisa Cawthen, conducted the second 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 (Figure 1) to assess the floristic composition 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 EPBCA.
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 EPBCA .
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

Five vegetation communities were recorded within the study area, including one threatened
vegetation community listed under Schedule 3A of the Tasmanian Nature Conservation Act
2002 (NVA 2019). These were:


Eucalyptus ovata forest and woodland (DOV) – threatened



Eucalyptus obliqua dry forest (DOB)



Extra-urban miscellaneous (FUM)



Urban Areas (FUR)



Weed infestation (FWU)

These vegetation communities are mapped in Figure 1 and described below.
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 is widespread along the foreshore at
Shipwrights Point (Plate 1, 2 & 3) and adjacent the Huon Highway in areas such as Doodys Hill
(Plate 4). The main canopy species is Eucalyptus ovata (black gum) interspersed with individual
E. viminalis subsp. viminalis (white gum) and a small proportion of E. obliqua (stringybark). The
stands are mixed age, with several large mature and juvenile E. ovata occurring throughout the
study area. Large mature E. ovata are mapped in Figure 1. The edge of this community, which
forms the majority of the study area, is dominated by an understory of blackberry (Rubus
fruticosus aggregate), Spanish heath (Erica lusitanica) and briar rose (Rosa rubiginosa)
interspersed with fennel (Foeniculum vulgare), boneseed (Chrysanthemoides monilifera spp.
monilifera) and various pasture grasses and annual herbs.
This vegetation community around the Kermandie River is cared for by the Kermandie River
Landcare Group.
Surrounding the study area, two patches of this community were 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 these patches is outlined in Table 1
(Department of Environment and Energy 2019). Though these patches contained weeds (Plate
4), they were generally considered to be in good quality and consisted of numerous native
understory species. These patches are mapped in Figure 1.
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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

E. ovata
canopy cover
(%)

Patch 1 –
Shipwrights
Point

37.5

Patch 2 Doodys Hill
to the
Kermandie
River

65

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- 14

67.5

>2

15 - 16

Condition threshold as per EPBC conservation
advice

Good Quality
20-100

6- 7

52.5

>2

5-6

B2. A larger isolated patch with mostly native
understorey remaining
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Plate 1 E. ovata forest and woodland at Shipwrights Point Foreshore

Plate 2 Roadside E. ovata forest and woodland at Shipwrights Point with revegetated site containing juvenile E. ovata in foreground
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Plate 3 Interpretation sign at Shipwrights Point of E. ovata forest and
woodland re-vegetation, including map of re-vegetation site

Plate 4 E. ovata forest and woodland (DOB) on Doodys Hill adjacent the Huon
Highway
Eucalyptus obliqua dry forest (DOB)
Typically dominated by Eucalyptus obliqua (stringybark) between 20 and 30 m in height, this
community may have a tall, uneven understorey in exposed coastal conditions, otherwise the
understorey is usually shrubby, dense and diverse, over a sparse ground layer.
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Within the study area this community occurs in a small section on the foreshore side of the
Huon Highway adjacent Whale Point Road along the banks of the Kermandie River (Plate 5).
E. obliqua is the dominant canopy species.

Plate 5 E. obliqua dry forest (DOB) on the foreshore side of the Huon
Highway at adjacent the intersection of Whale Point Road
Extra-urban miscellaneous (FUM)
This community represents unvegetated areas that originated as a result of various human
activities, including open cut mines, dam developments, some timber loading bays in forestry
areas, and quarries. Although very sparse herbs and grasses may be present, the predominant
absence of vegetation is a diagnostic feature of this mapping unit.
Within the study area the roadside reservation area contains various patches and strips of extraurban miscellaneous (FUM) – areas dominated by gravel and bare earth associated with pullover areas along the Huon Highway (Plate 6). Similar areas occur within the Shipwrights Point
Regatta Ground forming part of the car park and RV camping area (Plate 7).

Plate 6 An example of an Extra-Urban Miscellaneous (FUM) area along the
foreshore side of Huon Highway
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Plate 7 An example of an Extra-Urban Miscellaneous (FUM) area within
Shipwrights Point Regatta Ground.
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 the proposed pipeline route traverses urban gardens (Plate 8) dominated
by non-native weedy plants such as Agapanthus sp., as well as introduced grasslands that are
mowed along the roadside (Plate 9) and within Shipwrights Point Regatta Grounds (Plate 10).
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Plate 8 Extra Urban Miscellaneous (FUM) (Foreground) and Urban Areas
(FUR) (Background) along the Huon Highway opposite Shipwrights Point

Plate 9 Extra urban miscellaneous (FUM) along the Huon Highway

Plate 10 Extra Urban Miscellaneous (FUM) at Shipwrights Point
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.
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Within the study area there are patches and strips along the Huon Highway of Ulex europaeus
(gorse), Rubus fruticosus aggregate (blackberry) and Erica lusitanica (Spanish heath) (Plate
11). These infestations are extensive and form a weedy edge between the roadside and forest
and woodland.

Plate 11 Weed infestation (FWU) along the Huon Highway with E. ovata
forest and woodland in the background
Other Potential Communities of Concern
One threatened ecological community, subtropical and temperature coastal saltmarsh, listed as
vulnerable under the EPBC Act has the potential to occur within the study area along coastal
areas (PMST 2019). This community is characterised in Tasmania by coastal saltmarsh
communities including saline aquatic herbland, saline sedgeland/rushland, succulent saline
herbland and saltmarsh (undifferentiated).
A small proportion of the study area has the potential for saltmarsh communities to occur – the
proposed outfall location at Shipwrights Point (Plate 13). However, no saltmarsh communities
have been previously recorded in this area, and during the field survey, none of these
communities were identified within the study area.

Plate 12 An example of the rocky foreshore at Shipwrights Point
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3.2

Flora Species

There were 45 flora species recorded during the initial field survey , with up an additional 24
species identified during the targeted survey. A full list of these species is detailed in Appendix
A.
3.2.1

Threatened Flora

No threatened flora species have been recorded within 500 m of the study area (NVA 2019).
One threatened flora species, Cyathea cunninghamii (Slender treefern) has been recorded
within 5000 m of the study area (NVA 2019). This species is listed as endangered under the
TSPA. This species typically grows in deep sheltered fern gullies beside creeks within E.
obliqua or E. regnans forest, and it is therefore highly unlikely that this species would occur
within the study area which consists of exposed E. obliqua forest stands and public open green
space. No other threatened flora species are predicted to occur within 5000 m of the study area
(PMST 2019).

3.3

Fauna Observations and Habitat Values

Eight bird species were recorded during the field survey. With the exception of Gallus gallus
domesticus, all were observed within the Shipwrights Point Regatta Grounds.


Gallus gallus domesticus (chickens) – Introduced



Vanellus miles (masked lapwing)



Manorina melanocephala (noisy miner)



Melithreptus affinis (black headed honey eater)



Cacomantis pallidus (pallid cuckoo)



Platycercus caledonicus (green rosella)



Malurus cyaneus (superb fairy-wren)



Acanthiza pusilla (brown thornbill)

3.3.1

Threatened Fauna

Five threatened fauna species have been recorded within the study area (NVA 2019). These
species, their conservation status, habitat description and likelihood of occurrence within the
study area are detailed in Table 2.
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Table 2 Threatened fauna that have been recorded within 500 m of the study
area
Name

Conservation Status
TSPCA

Habitat Description and Likelihood
of Occurrence

EPBCA

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.
Present - Recorded previously.

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. Present Recorded previously.

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. Present - Recorded
previously.

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. Present - Recorded
previously.

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. Present
- Recorded previously.

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;
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• Highly unlikely - no suitable habitat present within the study area, and individuals not recorded within the study
area during current or any previous assessment.

A number of other species have the potential to occur within the study area, or have been
recorded within 5000 m of the study area (NVA 2019). These species, their conservation status,
habitat description and likelihood of occurrence within the study area are detail in Table 3.
Table 3 Threatened fauna that occur within 5000 m of the study area
Name

Conservation Status
TSPCA

Habitat Description and Likelihood
of Occurrence

EPBCA

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 – fly over and/or forage.

Dasyurus maculatus
(spotted-tail quoll)

Rare

Vulnerable

Most commonly inhabit cool
temperate rainforest, wet
sclerophyll forest, and coastal
scrub. Possible – foraging or
commuting habitat.

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 – fly over and/or
forage.

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. Unlikely – suitable
habitat nearby but not within study
area.

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 –
foraging or commuting habitat.

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;

GHD | Report for TasWater - Geeveston STP Environmental Approval, 3219062 | 17

• Highly unlikely - no suitable habitat present within the study area, and individuals not recorded within the study
area during current or any previous assessment.

Other species of concern, particularly marine migratory species, have the potential to fly over
the study area but are unlikely to be impacted by the proposed works (PMST 2018). A full list of
these species is presented in Appendix C.
3.3.2

Fauna Habitat

The study area provides potential foraging, shelter and commuting habitat for a range of fauna
and forms part of a much larger habitat area of remnant Eucalyptus ovata forest and woodland
that stretches along the foreshore and into the surrounding foothills. This area contains hollowbearing trees that provide shelter and breeding habitat for birds, bats, arboreal marsupials and
other fauna. No burrows or large fallen logs suitable for denning or refuge habitat for reptiles
were observed.
Roadside areas with thick scrub, particularly those with large infestations of blackberry, are
likely to provide shelter habitat for a range of ground-dwelling mammals, including eastern
barred bandicoots. Such mammals are likely to come out to forage on the roadside vegetation,
particularly in areas where it is mowed.
No freshwater sources were noted within the study area, though freshwater may be available on
an occasional basis from members of the community filling up water basins. These were
observed at Shipwrights Point and adjacent the public oval.
Raptors
The study area provides habitat for a range of nocturnal (e.g. Masked owl) and diurnal raptors
(e.g. Wedge-tailed eagle) to forage and scavenge, particularly on and adjacent the road.
No suitable nest trees were observed during the field survey. There has been no raptor nests
identified within 500 m of the study area, though one nest has been recorded within 1 km on
Sorel Street, Geeveston.
Swift Parrots
This area as a whole has the potential to provide habitat for a range of fauna, notably foraging
habitat for Lathamus discolor (swift parrot) which feeds on E. ovata blossom. Lathamus discolor
has been previously recorded throughout the study area from the STP to Shipwrights Point.
These observations are associated with the distribution of Eucalyptus ovata forest and
woodland, as well as individual E. ovata trees. Such habitat is mapped in Figure 1 as E. ovata
forest and woodland, with individual habitat trees mapped. This habitat was identified based on
the swift parrot habitat description as defined by the Forest Practices Authority (2014).
To inform the potential for the study area and adjacent areas to contain potential nesting
habitat, the Forest Practices Authority mature habitat availability tool and NVA were used. The
tool did not identify any mature forest habitat containing low to high hollow availability within or
adjacent the study area (Figure 2), and the NVA did not identify any known swift parrot nests
within or adjacent the study area. The majority of known nests in the ‘southern forests’ region of
Tasmania are further inland from the study area, with the nearest known nest 6.3 km away. The
field survey did, however, identify several trees which had characteristic features of potential
nesting habitat including a DBH >70 cm DBH, visible hollows from the ground and senescence
(i.e. dead wood) in the canopy. Potential foraging and nesting habitat currently present within
and adjacent the study area is mapped in Figure 1 as E. ovata forest and woodland.
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Figure 2 Mature Habitat Availability Assessment of the Study Area and
Surrounding Area (Forest Practices Authority 2019)
Notably Shipwrights Point contains a re-vegetation site specifically managed for Lathamus
discolor (Plate 3). While this re-vegetation site contains immature habitat at present, it will in the
decades to come provide potential foraging (and eventually nesting) habitat.
Carnivorous Marsupials
Tasmanian devils, eastern and spotted-tailed quolls all have the potential to use the study area
as a place to forage and commute. No potential denning habitat ( i.e. large hollows, logs or
burrows) were observed within the study area, with the study area considered very unlikely to
provide suitable denning habitat for these species. For these species the study area likely
represents are a very small proportion of their much larger habitat ranges.

3.4

Introduced Plants, Pests and Pathogens

3.4.1

Introduced Plants

Fourteen introduced plants, listed under the Tasmanian Weed Management Act (TWMA) 1999,
Weed of National Significance (WONs) and/or as a Huon Valley Council Priority Weed (2018)
have been recorded within 500 m of the study area. Of these, 9 occur within the study area. A
complete list of known introduced plants, and their status at local, state and commonwealth
levels, are listed in Table 4.
Notably, a relatively large infestation of these introduced plants was Cortaderia sp. (pampas
grass), with 44 plants recorded in February 2018. The field survey did not identify any pampas
plants within the study area, but viable seeds from the record infestation may be present within
the study area.
Within the study area, blackberry, Spanish heath, gorse and briar rose were the most commonly
recorded introduced plants. All four species occurred widely in the road reservation. Weed
infestations and notable individual weed plants are mapped in Figure 1.
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Table 4 Introduced plants recorded within 500 m of the study area
Species

Huon Valley
Council Priority
Weed

TWMA

WONs

Present
within the
study area

Asparagus
asparagoides (bridal
creeper)

X

X

X

X

Carduus spp.
(slender thistles)

X

Chrysanthemoides
monilifera subsp.
Monilifera
(boneseed)

X

X

Cirsium arvense var.
arvense (creeping
thistle)

X

X

Cortaderia sp.
(Pampas grass)

X

X

X

Cytisus scoparius
(English broom)

X

X

X

Erica lusitanica
(Spanish heath)

X

X

X

Foeniculum vulgare
(fennel)

X

X

X

Genista
monspessulana
(montpellier broom)

X

X

Ilex aquifolium
(holly)

X

X

Rubus fruticosus
(blackberry)

X

Salix x fragilis
nothovar. Fragilis
(crack willow)

X

X

X

X

X

X

X

X

X

X

X

X

Senecio jacobaea
(ragwort)

X

X

Ulex europaeus
(gorse)

X

X

X

X

A number of other weeds, declared under the TWMA, have been recorded within 5000 m of the
study area. A full list of these species is in Appendix B.
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3.4.2

Introduced Pests

No introduced pests were recorded within the study area.
3.4.3

Introduced Pathogens

No introduced pathogens were recorded within the study area.
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4.

Conclusions and Recommendations
The recommendations detailed below should be considered when determining the final
proposed pipeline route within the study area.

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 to the study area. Two patches of this community were 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. With the exception of
Shipwrights Point, the E. ovata trees within the community are at least 10 m from the road verge
or cleared areas.
To avoid potentially disturbing this vegetation it is recommended that the proposed pipeline
route, where possible:


4.2

Keep to existing disturbed areas within the roadside verge that are cleared, weedy or
contain scrub but not trees or tree root protection zones ( i.e. works to occur at least
10 metres from E. ovata trees );
o

Where this is not possible, and disturbance to E. ovata tree root protection
zones is possible (i.e. works are occurring within 10 metres of trees), it is
recommended that an arborist be consulted to provide specialist advice to
assist in decreasing the risk of impacting E. ovata trees

o

Consider directional drilling under remnant patches (as the preferred
construction method) as it will assist maintaining the integrity of the
understorey species and minimise weed incursion.



Avoid the removal of native vegetation within the Eucalyptus ovata forest and woodland
vegetation community, and Tasmanian forests and woodlands dominated by black gum
or brookers gum ecological community, to maintain their integrity; and



Avoid soil disturbance where it has the potential to impact Eucalyptus ovata forest and
woodland vegetation community by damaging roots of Eucalyptus ovata trees, and/or
introducing weeds.



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 were recorded, or are likely to occur within the study area. No additional
mitigation measures are recommended.

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 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.
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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. In addition to the
recommendations detailed in section 4.1 and 4.3 to protect its habitat, it is recommended that
swift parrot habitat be considered in the construction environmental management plan (CEMP_
for the project and where possible, works should avoid disturbance through noise, machinery
placement and fencing in and around swift parrot habitat during their breeding season (late
winter to summer). This will reduce the likelihood of disturbing nesting or foraging swift parrots.
If impacts to swift parrot habitat can be avoided, it is unlikely that the proposal will have a
significant impact on this species or its habitat.

4.4

Introduced Plants, Pests and Pathogens

A range of environmental weeds including those that are a local priority, declared and listed as
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 and the Eucalyptus ovata forest and woodland re-vegetation
site. While many of the weed infestations occur on the edge of this vegetation community, effort
should be made to avoid exasperating the spread of weeds (i.e. by spreading seed, soil
containing seed, plant material). Practices to do this may include:


Control of weeds in the proposed pipeline route 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;
-



4.5

Washdown to be conducted in accordance with the Weed and Disease Planning and
Hygiene Guidelines (DPIPWE 2015), and

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

Legislative Implications

If the above recommendations are implemented, permits, approvals and/or referrals under the
Tasmanian TSP Act and the Commonwealth EPBCA 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.
The pipeline section at Shipwrights Point is subject to a level 2 assessment under the
Environmental Management and Pollution Control Act 1994 (EMPCA) which means there will be
an exemption from requiring a separate approval in the form of an approved Forest Practices
Plan. Further, the proposed pipeline is exempt from the need to obtain a planning permit
pursuant to Section 56I (a) and (b) of the Water and Sewerage Industry Act 2008. Accordingly
no planning approval is required under the Land Use Planning Approvals Act 1993 (LUPAA).
For the remaining pipeline route not assessed under EMPCA, while planning approval under
LUPAA is not required due to the exemption mentioned above, an approved Forest Practices
Plan by the Forest Practices Authority may be required depending on the extent of works. It is
recommended that advice be sought from the Huon Valley Council and Forest Practices
Authority to confirm approval requirements prior to vegetation clearance occurring.
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Appendices

GHD | Report for TasWater - Geeveston STP Environmental Approval, 3219062 | 25

Appendix A – Flora List
Note - Floristic plots Q1-4 = Shipwrights Point, Q5-6 = Doodys Hill and Kermandie River

Common Name
Scientific Name

Conservation
Status

Floristic Plots

Q1
Acacia dealbata

Silver wattle

Acacia genistifolia

Spreading wattle

Acacia
melanoxylon

Blackwood

Acacia mearnsii

Black wattle

Acacia
melanoxylon

Blackwood

Acacia verticillata
subsp. verticillata

Prickly moses

Acacia stricta

Hop wattle

Acacia spp.

Acacia species

X

Acaena spp.

Buzzy

X
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Q2

Q3

Q4

Q5

Q6
X

X

X

X

X

X

X

X

X

Allocasuarina
verticillata

Drooping sheoak

Allocasuarina spp.

Sheoak

Alopecurus
pratensis

Meadow foxtail

Introduced

Amaranthus
powelli

Amaranthus

Introduced

Asparagus
asparagoides

Bridal Creeper

Introduced

Astroloma
humifusum

Native cranberry

Austrostipa spp.

Speargrass
species

Bursiaria spinosa

Prickly box

Briza maxima

Quaking grass

Introduced

Chenopodium
album

Fat hen

Introduced

Chrysanthemoides
monilifera subsp.
monilifera

Boneseed

Introduced

Cirsium vulgare

Spear thistle

Introduced

Cotoneastor spp.

Cotoneastor

Introduced

X

Introduced

X

X

X
X

X

X

X

GHD | Report for TasWater - Geeveston STP Environmental Approval, 3219062 | 27

Coprosma
quadrifida

Prickly current
bush

X

Conium maculatum

Hemlock

Daviesia ulicifolia

Native gorse

Dianella sp.

Flax lily

X

Diplarrena moraea

White iris

X

Ehrharta longiflora

Annual veldtgrass

Epcaris impressa

Common heath

Erica arborea

Tree heath

Introduced

Erica lusitanica

Spanish heath

Introduced

Eucalyptus
globulus

Blue gum

Eucalyptus ovata

Black gum

Eucalyptus
viminalis

White gum

Euphorbia peplus

Petty spurge

Exocarpos
cupressiformis

Native cherry

Exocarpus strictus

Dwarf cherry

Foeniculum
vulgare

Fennel

Introduced

X
X
X

Introduced
X
X

X

X

X

X

X

X

X

X

X

X

Introduced
X

X

X

Introduced
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Galium aparine

Sticky weed

Introduced

X

Genista linifolia

Flax-leaf broom

Introduced

Genista
monspessulana

Broom

Introduced

Goodenia ovata

Hop goodenia

Gleichenia
mycrophylla

Scrambling coral
fern

Holcus lanatus

Yorkshire fog

Introduced

Illex aquafolium

Holly

Introduced

Kniphofia uvaria

Red hot poker

Introduced

Lepidosperma spp.

Sedge

Leycesteri formosa

Himalayan
honeysuckle

Lomandra
longifolia

Sagg

X

Lomatia tinctora

Guitar plant

X

Malus spp.

Apple

Osteospermum
spp.

African daisy

Introduced

Oxalis spp.

Oxalis spp.

Introduced

X

Plantago spp.

Plantain

Introduced

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X
X

X
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Pinus radiata

Radiata pine

Introduced

X

Pittosporum
undulatum

Pittosporum

Introduced

Poa labillardieri

Poa spp.

Poa spp.

Poa spp.

Populus spp.

Poplar

Pultenaea
juniperina

Prickly beauty

Raphanus
raphanistrum

Wild radish

Rosa rubiginosa

Briar Rose

Introduced

X

X

Rubus fruticosus

Blackberry

Introduced

X

X

Rumex spp.

Dock

Introduced

Rytosperma spp.

Wallaby grass

Salix spp.

Willow

Senecio spp.

Fireweed

Senecio vulgaris
spp.

Common
groundsel

Introduced

Syxygium smithii

Lilypilly

Introduced

Taraxacum spp.

Dandelion

X

X

X

X

X

X

X

X
X

X

X

X
X

Introduced
X

X

X
X

X
X
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Ulex europaeus

Gorse

Introduced

Vicia sativa

Common vetch

Introduced

Westringia spp.

Westringia
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Appendix B – Natural Values Report

GHD | Report for TasWater - Geeveston STP Environmental Approval, 3219062

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

Reference:
Requested For:
Report Type: Summary Report
Timestamp: 01:34:59 PM Thursday 17 January 2019
Threatened Flora:
Threatened Fauna:
Raptors:
Tasmanian Weed Management Act Weeds:
Priority Weeds:
Geoconservation:
Acid Sulfate Soils:
TASVEG:
Threatened Communities:
Fire History:
Tasmanian Reserve Estate:
Biosecurity Risks:

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
buffer 1000m

The centroid for this query GDA94: 496945.0, 5221595.0 falls within:
Property: 0

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

Department of Primary Industries, Parks, Water and Environment
Page 1 of 51

Threatened flora within 5000 metres
502168, 5227162

491742, 5215634
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 2 of 51

Threatened flora within 5000 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels

Department of Primary Industries, Parks, Water and Environment
Page 3 of 51

Threatened flora within 5000 metres
Verified Records
Species

Common Name

SS

Cyathea cunninghamii

slender treefern

e

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 4 of 51

NS

Bio

Observation Count

Last Recorded

n

4

28-Aug-2007

Threatened fauna within 500 metres
498878, 5222664

495038, 5220134
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 5 of 51

Threatened fauna within 500 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels

Department of Primary Industries, Parks, Water and Environment
Page 6 of 51

Threatened fauna within 500 metres
Verified Records
Species

Common Name

SS

Accipiter novaehollandiae
Dasyurus viverrinus
Lathamus discolor
Perameles gunnii
Tyto novaehollandiae

grey goshawk
eastern quoll
swift parrot
eastern barred bandicoot
masked owl

e
e
pe

NS

Bio

Observation Count

Last Recorded

EN
CR
VU
PVU

n
n
mbe
n
n

2
3
14
6
2

15-Sep-1993
10-Jul-2018
24-Oct-2009
20-Jul-1994
26-Nov-2008

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
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
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
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
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Threatened fauna within 5000 metres
502168, 5227162

491742, 5215634
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
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Threatened fauna within 5000 metres
Verified Records
Species

Common Name

SS

Accipiter novaehollandiae
Dasyurus maculatus
Dasyurus viverrinus
Eagle sp.
Eubalaena australis
Haliaeetus leucogaster
Lathamus discolor
Lissotes menalcas
Perameles gunnii
Sarcophilus harrisii
Thylacinus cynocephalus
Tyto novaehollandiae

grey goshawk
spotted-tail quoll
eastern quoll
Eagle
southern right whale
white-bellied sea-eagle
swift parrot
mount mangana stag beetle
eastern barred bandicoot
tasmanian devil
thylacine
masked owl

e
r
e
e
v
e
v
e
x
pe

NS
VU
EN
EN
EN
CR
VU
EN
EX
PVU

Bio

Observation Count

Last Recorded

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

8
2
24
6
3
8
41
4
54
1
1
3

15-Oct-2011
17-Sep-2012
10-Jul-2018
19-Nov-2013
30-May-2010
15-Feb-2016
24-Oct-2009
31-Jan-2007
22-Aug-2018
17-Sep-2012
01-Jan-1961
26-Nov-2008

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
Oxyethira mienica
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
caddis fly (ouse river)
swift parrot
grey goshawk
australian grayling
tasmanian devil
white-bellied sea-eagle

v
v
v
e
e
e
pe
e
pe
r
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
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Raptor nests and sightings within 500 metres
498878, 5222664

495038, 5220134
Please note that some layers may not display at all requested map scales
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Raptor nests and sightings within 500 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Raptor nests and sightings within 500 metres
Verified Records
Nest
Species
Id/Loca
tion
Foreign
Id
Accipiter novaehollandiae
Tyto novaehollandiae

Common Name

Obs Type

Observation Count Last Recorded

grey goshawk
masked owl

Sighting
Sighting

2
2

15-Sep-1993
26-Nov-2008

Unverified Records
No unverified records were found!

Raptor nests and sightings within 500 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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Raptor nests and sightings within 5000 metres
502168, 5227162

491742, 5215634
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
1083
1587
2282
2564
835
836

Eagle sp.
Haliaeetus leucogaster
Haliaeetus leucogaster
Accipiter novaehollandiae
Haliaeetus leucogaster
Accipiter novaehollandiae
Accipiter novaehollandiae
Tyto novaehollandiae

Common Name

Obs Type

Observation Count Last Recorded

Eagle
white-bellied sea-eagle
white-bellied sea-eagle
grey goshawk
white-bellied sea-eagle
grey goshawk
grey goshawk
masked owl

Nest
Nest
Nest
Nest
Nest
Nest
Sighting
Sighting

6
3
1
1
4
1
6
3

19-Nov-2013
11-Oct-2007
15-Feb-2016
15-Oct-2011
01-Jan-2007
01-Jan-1985
12-Nov-1999
26-Nov-2008

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
498878, 5222664

495038, 5220134
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

Chrysanthemoides monilifera subsp. monilifera
Cirsium arvense var. arvense
Cortaderia sp.
Cytisus scoparius
Erica lusitanica
Genista monspessulana
Ilex aquifolium
Rubus fruticosus
Salix x fragilis nothovar. fragilis
Senecio jacobaea
Ulex europaeus

boneseed
creeping thistle
pampas grass
english broom
spanish heath
montpellier broom
holly
blackberry
crack willow
ragwort
gorse

3
1
44
1
22
6
4
5
1
1
19

29-Sep-2016
25-Jan-2017
15-Feb-2018
25-Jan-2017
25-Jan-2017
25-Jan-2017
29-Sep-2016
07-Sep-2007
29-Sep-2016
19-Mar-2018
25-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
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Tas Management Act Weeds within 5000 m
502168, 5227162

491742, 5215634
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

Cenchrus macrourus
Chrysanthemoides monilifera subsp. monilifera
Cirsium arvense var. arvense
Coprosma robusta
Cortaderia jubata
Cortaderia sp.
Cytisus scoparius
Echium plantagineum
Erica lusitanica
Foeniculum vulgare
Genista monspessulana
Hypericum perforatum
Ilex aquifolium
Leycesteria formosa
Myriophyllum aquaticum
Rubus fruticosus
Salix caprea
Salix matsudana x alba
Salix x fragilis nothovar. fragilis
Senecio jacobaea
Ulex europaeus

african feathergrass
boneseed
creeping thistle
karamu
pink pampasgrass
pampas grass
english broom
patersons curse
spanish heath
fennel
montpellier broom
perforated st johns-wort
holly
himalayan honeysuckle
parrotfeather
blackberry
goat willow
tortured willow
crack willow
ragwort
gorse

25
142
2
9
2
83
21
18
86
11
69
1
13
4
1
72
4
1
5
46
75

05-Apr-2018
24-Jan-2017
25-Jan-2017
27-Feb-2018
02-Apr-2003
31-May-2018
25-Jan-2017
11-Mar-2018
25-Jan-2017
13-Sep-2007
25-Jan-2017
17-Jan-2017
29-Sep-2016
13-Sep-2007
27-Mar-1985
13-Sep-2007
13-Sep-2007
13-Sep-2007
24-Jan-2017
19-Mar-2018
25-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
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Priority Weeds within 500 m
498878, 5222664

495038, 5220134
Please note that some layers may not display at all requested map scales
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Priority Weeds within 500 m
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Priority Weeds within 500 m
Verified Records
Species

Common Name

Observation Count

Last Recorded

Pittosporum undulatum

sweet pittosporum

1

07-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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Priority Weeds within 5000 m
502168, 5227162

491742, 5215634
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

Pittosporum undulatum
Watsonia meriana var. bulbillifera

sweet pittosporum
bulbil watsonia

7
7

24-Jan-2017
13-Dec-2016

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 Geoconservation sites found within 1000 metres. ***
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Acid Sulfate Soils within 1000 metres
499243, 5223164

494672, 5219634
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

High

Ac(p3)

Coastal Acid Sulfate Soils

Low

Be(p3)

Coastal Acid Sulfate Soils

Low

Bg(p3)

Marine Subaqueous and
High
Intertidal Acid Sulfate Soils

Ab(p2)

Marine Subaqueous and
High
Intertidal Acid Sulfate Soils

Ab(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.
High probability of occurance (>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 >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.
High probability of occurance (>70% chance of occurrence in mapping unit). Intertidal flats, PASS
generally within upper 1m. 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). Intertidal flats, PASS
generally within upper 1m. 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
499243, 5223164

494672, 5219634
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
DOV
DTO
DVG
FAG
FAG
FPF
FPU
FRG
FUM
FUM
FUR
FWU
GSL
NAD
OAQ
SLW
SLW
SMR
WGL
WOB
WOU

(ARS) Saline sedgeland/rushland
(DGL) Eucalyptus globulus dry forest and woodland
(DOB) Eucalyptus obliqua dry forest
(DOV) Eucalyptus ovata forest and woodland
(DOV) Eucalyptus ovata forest and woodland
(DTO) Eucalyptus tenuiramis forest and woodland on sediments
(DVG) Eucalyptus viminalis grassy forest and woodland
(FAG) Agricultural land
(FAG) Agricultural land
(FPF) Pteridium esculentum fernland
(FPU) Unverified plantations for silviculture
(FRG) Regenerating cleared land
(FUM) Extra-urban miscellaneous
(FUM) Extra-urban miscellaneous
(FUR) Urban areas
(FWU) Weed infestation
(GSL) Lowland grassy sedgeland
(NAD) Acacia dealbata forest
(OAQ) Water, sea
(SLW) Leptospermum scrub
(SLW) Leptospermum scrub
(SMR) Melaleuca squarrosa scrub
(WGL) Eucalyptus globulus wet forest
(WOB) Eucalyptus obliqua forest with broad-leaf shrubs
(WOU) Eucalyptus obliqua wet forest (undifferentiated)

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

EL

EV

EL

Threatened Communities (TNVC 2014) within 1000 metres
499243, 5223164

494672, 5219634
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
20
22

Eucalyptus globulus dry forest and woodland
Eucalyptus ovata forest and woodland
Eucalyptus tenuiramis forest and woodland on sediments

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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Fire History (All) within 1000 metres
499243, 5223164

494672, 5219634
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 40 of 51

Fire History (All) within 1000 metres
Legend: Fire History All

Legend: Cadastral Parcels
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Fire History (All) within 1000 metres
Incident Number

Fire Name

Ignition Date

Fire Type

Ignition Cause

Fire Area
(HA)

1967 Fire

22-Feb-1967

Bushfire

Undetermined

198780.4178859
2

For more information about Fire History, please contact the Manager Community Protection Planning, Tasmania Fire Service.
Telephone: 1800 000 699
Email: planning@fire.tas.gov.au
Address: cnr Argyle and Melville Streets, Hobart, Tasmania, Australia, 7000
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Fire History (Last Burnt) within 1000 metres
499243, 5223164

494672, 5219634
Please note that some layers may not display at all requested map scales
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Fire History (Last Burnt) within 1000 metres
Legend: Fire History Last

Legend: Cadastral Parcels
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Fire History (Last Burnt) within 1000 metres
Incident Number

Fire Name

Ignition Date

Fire Type

Ignition Cause

Fire Area
(HA)

1967 Fire

22-Feb-1967

Bushfire

Undetermined

198780.4178859
2

For more information about Fire History, please contact the Manager Community Protection Planning, Tasmania Fire Service.
Telephone: 1800 000 699
Email: planning@fire.tas.gov.au
Address: cnr Argyle and Melville Streets, Hobart, Tasmania, Australia, 7000
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Reserves within 1000 metres
499243, 5223164

494672, 5219634
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)

Informal Reserve on other public land
Informal Reserve on other public land
Informal Reserve on other public land
Informal Reserve on other public land

Informal Reserve
Informal Reserve
Informal Reserve
Informal Reserve

Informal Reserve on other public land

Informal Reserve

Informal Reserve on other public land
Informal Reserve on other public land

Informal Reserve
Informal Reserve

0.0926704
1.18861
2.19297
5.131749999
999999
7.215759999
9999995
12.0449
41.9799

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
499243, 5223164

494672, 5219634
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

GHD | Report for TasWater - Geeveston STP Environmental Approval, 3219062 | 33

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: 17/01/19 13:46:53
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: 1.0Km

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:

1

Listed Threatened Species:

44

Listed Migratory Species:

31

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:
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Commonwealth Heritage Places:

None

Listed Marine Species:

50

Whales and Other Cetaceans:

7

Critical Habitats:

None

Commonwealth Reserves Terrestrial:
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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:

None

Regional Forest Agreements:

1

Invasive Species:

21

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
Subtropical and Temperate Coastal Saltmarsh

Status
Vulnerable

Listed Threatened Species
Name
Birds
Aquila audax fleayi
Tasmanian Wedge-tailed Eagle, Wedge-tailed Eagle
(Tasmanian) [64435]
Calidris canutus
Red Knot, Knot [855]

Type of Presence
Community likely to occur
within area

[ Resource Information ]
Status

Type of Presence

Endangered

Breeding likely to occur
within area

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

Vulnerable

Species or species habitat
likely to occur within area

Critically Endangered

Breeding known to occur
within area

Fregetta grallaria grallaria
White-bellied Storm-Petrel (Tasman Sea), Whitebellied Storm-Petrel (Australasian) [64438]
Lathamus discolor
Swift Parrot [744]

Name
Status
Limosa lapponica baueri
Bar-tailed Godwit (baueri), Western Alaskan Bar-tailed Vulnerable
Godwit [86380]
Limosa lapponica menzbieri
Northern Siberian Bar-tailed Godwit, Bar-tailed Godwit Critically Endangered
(menzbieri) [86432]

Type of Presence
Species or species habitat
may 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

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

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 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

Tyto novaehollandiae castanops (Tasmanian population)
Masked Owl (Tasmanian) [67051]
Vulnerable

Fish

Species or species habitat
known to occur within area

Name
Prototroctes maraena
Australian Grayling [26179]

Thymichthys politus
Red Handfish [83756]

Insects
Antipodia chaostola leucophaea
Tasmanian Chaostola Skipper, Heath-sand Skipper
[77672]
Mammals
Balaenoptera musculus
Blue Whale [36]

Status

Type of Presence

Vulnerable

Species or species habitat
known to occur within area

Critically Endangered

Species or species habitat
may occur within area

Endangered

Species or species habitat
may occur within area

Endangered

Species or species habitat
likely to occur within area

Dasyurus maculatus maculatus (Tasmanian population)
Spotted-tail Quoll, Spot-tailed Quoll, Tiger Quoll
Vulnerable
(Tasmanian population) [75183]

Species or species habitat
likely to occur within area

Dasyurus viverrinus
Eastern Quoll, Luaner [333]

Endangered

Species or species habitat
may 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

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

Name

Threatened

Ardenna carneipes
Flesh-footed Shearwater, Fleshy-footed Shearwater
[82404]

Type of Presence
within area
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 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

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

Carcharodon carcharias
White Shark, Great White Shark [64470]

Vulnerable

Species or species habitat
known to occur within area

Lamna nasus
Porbeagle, Mackerel Shark [83288]

Species or species habitat
likely to occur within area

Name
Megaptera novaeangliae
Humpback Whale [38]

Threatened

Type of Presence

Vulnerable

Species or species habitat
likely to occur within area

Migratory Terrestrial Species
Hirundapus caudacutus
White-throated Needletail [682]

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

Calidris melanotos
Pectoral Sandpiper [858]

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]

Tringa nebularia
Common Greenshank, Greenshank [832]

Species or species habitat
may occur within area

Critically Endangered

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]

Ardea alba
Great Egret, White Egret [59541]

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur

Name

Threatened

Ardea ibis
Cattle Egret [59542]

Type of Presence
within area
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

Diomedea exulans
Wandering Albatross [89223]

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]

Species or species habitat
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]

Species or species habitat
known to occur within area

Name
Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Threatened

Type of Presence

Critically Endangered

Species or species habitat
may occur within area

Pachyptila turtur
Fairy Prion [1066]

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]

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 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]

Species or species habitat
may occur within area

Name
Mitotichthys mollisoni
Mollison's Pipefish [66260]

Threatened

Type of Presence
Species or species habitat
may occur within area

Mitotichthys semistriatus
Halfbanded Pipefish [66261]

Species or species habitat
may occur within area

Mitotichthys tuckeri
Tucker's Pipefish [66262]

Species or species habitat
may occur within area

Phyllopteryx taeniolatus
Common Seadragon, Weedy Seadragon [66268]

Species or species habitat
may occur within area

Solegnathus spinosissimus
Spiny Pipehorse, Australian Spiny Pipehorse [66275]

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 area

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

Species or species habitat
may occur within area

Endangered

Delphinus delphis
Common Dophin, Short-beaked Common Dolphin [60]

Eubalaena australis
Southern Right Whale [40]

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Endangered

Grampus griseus
Risso's Dolphin, Grampus [64]

Megaptera novaeangliae
Humpback Whale [38]

Type of Presence

Breeding likely to occur
within area
Species or species habitat
may occur within area

Vulnerable

Species or species habitat
likely to occur within area

Name
Tursiops truncatus s. str.
Bottlenose Dolphin [68417]

Status

Type of Presence
Species or species habitat
may occur within area

Extra Information
Regional Forest Agreements

[ 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]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Mammals
Canis lupus familiaris
Domestic Dog [82654]

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

Name
Felis catus
Cat, House Cat, Domestic Cat [19]

Status

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus rattus
Black Rat, Ship Rat [84]

Vulpes vulpes
Red Fox, Fox [18]

Plants
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

Species or species habitat
likely to occur within area

Species or species habitat
may 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

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
-43.164978 146.945373,-43.164978 146.945416,-43.164978 146.945416,-43.163319 146.948591,-43.160971 146.951552,-43.159093 146.95254,43.157215 146.955372,-43.1559 146.957174,-43.155054 146.962367,-43.155868 146.966144,-43.15687 146.973096,-43.157747 146.974469,43.158154 146.977388,-43.157997 146.978246,-43.159531 146.979662,-43.159719 146.978932,-43.158623 146.977988,-43.158342 146.975156,43.157935 146.973826,-43.157277 146.972924,-43.156776 146.968976,-43.156275 146.965629,-43.155524 146.961766,-43.156401 146.957217,43.159406 146.953012,-43.160658 146.952454,-43.161723 146.951424,-43.163695 146.948935,-43.165228 146.946016,-43.164978 146.945373
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Appendix F

Supplemental Ecological Survey

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

29 April 2021

Matt Drysdale
169 Main Road
MOONAH TAS 7000
By email:

matt.drysdale@taswater.com.au

Dear Matt,
GEEVESTON STP OUTFALL RELOCATION PROJECT
ECOLOGICAL ASSESSMENT (UPDATE)

ERA Planning and Environment (ERA) were contracted by TasWater CDO to undertake a Natural Values Assessment of
two land parcels adjacent to the existing Geeveston STP to provide options for site selection and construction of a new
Treated Effluent Pump Station associated with the Geeveston Sewage Treatment Plant Outfall Relocation Project to
pump treated effluent from the existing STP site to an outfall location near Shipwrights Point at Port Huon.
1.

Introduction

An initial ecological assessment of the pressure pipeline route and outfall location was undertaken by GHD in 2019,
however that assessment did not include the adjacent parcels of land either side of the existing STP site. The original
assessment study area and results can be found in GHD (2019). The study area for this additional assessment is
detailed in Figure 1. The focus of this assessment was on three Cadastral Parcels and one section of road reserve which
are detailed in Figure 1 with land parcel details provided in Table 1.
Table 1 Land parcel details
Cadastral Parcel PID
and Title Reference

Property Address

Owner

Map Number

Additional
Comments

PID: 3026871

4763 HUON HWY
GEEVESTON TAS
7116

TASMANIAN WATER
AND SEWERAGE
CORPORATION PTY
LIMITED

1

The survey only
partially covered
this parcel as
required for the
project scope.

4552 HUON HWY
GEEVESTON TAS
7116

TASMANIAN WATER &
SEWERAGE
CORPORATION PTY LTD

2

Current STP Site

4552 HUON HWY
GEEVESTON TAS
7116

TASMANIAN WATER &
SEWERAGE
CORPORATION PTY LTD

3

Title Ref: 159221/1

PID: 3489024
Title Ref: 33859/1
PID: 3489024
Title Ref: 169564/1

Cadastral Parcel PID
and Title Reference

Property Address

Owner

Map Number

Road Reserve
(Casement)

NA

NA

4

2.

Additional
Comments

Methods

An ecological assessment of the site was undertaken on 29 March 2021, by an appropriately qualified ecologist, to
assess the following environmental aspects:


Presence of threatened flora species listed under the Tasmanian Threatened Species Protection Act 1995
(TSPA) and/or the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBCA);



Presence of threatened native vegetation communities listed under the Tasmanian Nature Conservation Act
2002 (NCA) and/or the Commonwealth EPBCA;



Presence of fauna habitat that may provide critical foraging, nesting, roosting or habitat connectivity for non‐
threatened and threatened fauna species; and



Presence of declared weed species under the Tasmanian Weed Management Act 1999.

The site survey was conducted in mid‐Autumn, which is generally a moderately optimal time for survey of annual
species, many of which are visible or flower only during spring and/or summer periods. Many plant species have
seasonal and ephemeral growth habits and flowering may be confined to a short period annually. Some species also
exhibit patchy distributions and, as such, it is possible that they were not observed during the survey window.
The survey focused on assessing all variables of habitat within the study area to maximise the likelihood that the
majority of species would be recorded. For the species that have limited flowering periods outside of the time that this
survey was conducted, a discussion is provided on the presence of appropriate habitat and an assessment of the
probability that species are present. This survey was limited to vascular plant species and excluded mosses, lichens and
liverworts.
The fauna survey was limited to the assessment of potential habitat for threatened terrestrial species and the quality
of that habitat, along with observations of tracks, scats or other informative evidence. Targeted fauna surveys were
not undertaken.
All plants were identified in accordance with A Census of the Vascular Plants of Tasmania (Baker & de Salas, 2020).
Flora and fauna conservation significance was determined in accordance with the Tasmanian TSPA and the
Commonwealth.
Vegetation communities were assessed against Kitchener and Harris (2013). Conservation significance of vegetation
communities was assessed in accordance with the TASVEG 4.0 2020 (DPIPWE, 2020) and Regional Forestry Agreement
(RFA) classification and associated criteria. Conservation significance of other ecological communities was determined
in accordance with the Commonwealth EPBCA.
In addition this assessment also provides some discussion relating to proposed directional drilling at Shipwrights Point
which is proposed to minimise impacts to Eucalyptus ovata trees near the proposed pipeline alignment and which also
form part of the threatened ecological community Tasmanian Forests and Woodlands dominated by black gum or
Brookers gum (Eucalyptus ovata / E. brookeriana) which is listed as Critically Endangered under the EPBCA (TASVEG
Code DOV – Eucalyptus ovata forest and woodland).
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3.

Results

The following results are based on desktop investigations and the field survey conducted on 29 March 2021.
Vegetation

Three native vegetation communities and two modified land mapping units were recorded during the field assessment
within the study area, these were:
Native communities


Eucalyptus obliqua dry forest (DOB)



Eucalyptus ovata forest and woodland (DOV) – threatened NCA, Critically Endangered EPBCA



Acacia dealbata forest (NAD)

Modified land


Extra‐urban miscellaneous (FUM)



Weed infestation (FWU)

Vegetation mapping is provided in Figure 2.
Eucalyptus ovata forest and woodland (DOV) is listed as Critically Endangered under the EPBCA (Tasmanian Forests and
Woodlands dominated by black gum or Brookers gum [Eucalyptus ovata / E. brookeriana]) if it meets the patch size
and condition thresholds detailed in Department of the Environment and Energy (2019). Although the individual
patches mapped in this assessment within the study area (shown in Figure 2) do not meet the patch size of >2 hectares
(Catgory E – reasonable native understorey), given there are several fragmented patches in the area (including to the
north of the Kermandie River), collectively the patches could be considered the threatened ecological community
under the Act, as identified in Figure 2. The precautionary principle is applied and an assumption made that the
community on site could meet the listing criteria.
Eucalyptus ovata forest and woodland (DOV) is also listed as threatened under the NCA.
None of the other communities mapped are listed under either the EPBCA or the NCA.
Generally, the majority of the vegetation communities contained within the study area have a high presence of exotic
and declared weed species (listed under the Tasmanian Weed Management Act 1999) in the understory including
blackberry (Rubus fruticosus agg), gorse (Ulex europaeus) and Spanish heath (Erica lusitanica) reducing the overall
quality in regards to floristic naturalness.
Flora

No threatened flora species listed under the TSPA or the EPBCA were recorded during the field assessment. Several
introduced and declared weed species were recorded and are shown in Figure 2.
Fauna and potential threatened fauna habitat

No direct evidence of threatened fauna was observed during the field assessment. However, there are Eucalyptus
ovata (black gum) trees present within the study area which are highly likely to provide nectar resources for the swift
parrot (Lathamus discolor) which has previously been recorded in the surrounding area. The locations of individual
mature Eucalyptus ovata trees are shown in Figure 2.
Additional threatened fauna may also occur in the study area such as the eastern quoll (Dasyurus viverrinus), masked
owl (Tyto novae‐hollandiae), grey goshawk (Accipiter novaehollandiae), eastern barred bandicoot (Perameles gunnii)
and spotted‐tail quoll (Dasyurus maculatus subsp. maculatus). However, due to the study site’s close proximity to the
p4

Huon Highway, the site is not considered optimal habitat for these species, which and are only considered likely to
transit through and possibly forage occasionally in the area.
The larger trees within the study site would provide possible nesting options if tree hollows were found to be present.
Although no direct observations of hollows were recorded, there were three trees that were considered habitat trees
due to their size and potential for hollows, as shown in Figure 2.
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4.

Conclusions and recommendations

Based on the findings of this assessment and GHD (2019) the following conclusions and recommendations are
provided.
Flora

In general, the vegetation in the study area is highly impacted by aggressive declared weed species present in the
understorey of the forest communities. There are occasional small patches where the understorey floristics are native
rather than exotic. No threatened flora species were recorded, and it is considered highly unlikely that there are any
present in the study area that were not recorded due to survey timing. No management or mitigation
recommendations with regards to flora aspects are suggested with the exception of weed management which is
covered below.
Vegetation communities

One vegetation community, Eucalyptus ovata forest and woodland (DOV), was mapped within the study area and
could be considered to meet the criteria for the “Critically Endangered” Tasmanian Forests and Woodlands dominated
by black gum or Brookers gum (Eucalyptus ovata / E. brookeriana) under the EPBCA. This community is also listed as
threatened under the NCA. With the recommendations below in place, this vegetation community can be entirely
avoided.
Recommendation 1: Locate the Treated Effluent Pump Station and associated components within the area mapped as
Regenerating cleared land (FRG), which will avoid any clearance of the listed vegetation community.
Recommendation 2: In micro siting the new PS and other associated infrastructure, site components to allow for a
10 m exclusion zone (or at minimum outside of the drip zone) from the trunk of any mature Eucalyptus ovata tree
(DBH greater the 30 cm). If not possible seek advice from an appropriately qualified arborist or ecologist with regards
to likely impacts from root zone disturbance associated with being inside of the drip zone.
Fauna Habitat

The forested areas within the study area, and more broadly, provide foraging (and possibly nesting habitat) for the
swift parrot as the area has the required nectar trees, Eucalyptus ovata (black gum) present and there are known
records of the species historically. The study area also provides habitat to other threatened mammal species, however
the habitat quality of the study area is considered low. Recommendations for fauna habitat are in line with
Recommendation 2.
Weed Management

Due to the significant presence of declared weeds within the study area, appropriate management is considered
paramount to prevent the transfer of weed material within the municipality and further abroad.
Recommendation 3: Follow the guidance outlined in Appendix B to manage weed infestations on site and to prevent
their further spread.
Directional drilling at Shipwrights Point

The proposed approach for installation of the pressure pipeline to the outfall location at Shipwrights Point is to utilise
directional drilling techniques in order to minimise potential impacts to the vegetation community (Eucalyptus ovata
forest and woodland DOV) and individual trees along the route that likely provide nectar resources for the swift parrot.
Directional drilling is considered to be generally much lower impact then installation via trenching as the area or
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impact zone is significantly smaller and also surface impacts and therefore vegetation removal is lower. The following
recommendation is provided to reduce risk to the existing vegetation.
Recommendation 4: To reduce risk to individual trees from impacts from drilling operations below the ground surface
implement the following guidance:
1.

Ensure the location of the drill path is a minimum of 2 meters below the ground surface within the vegetated
zone, this will likely be below the root zone in the area as the water resource below 2 m will be influenced by
ingress of saline water and likely to prevent root growth;

2.

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

3.

Utilise nontoxic drilling fluids this will also protect the surrounding aquatic and intertidal zone near to the
drilling operations; and

4.

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

If the above guidance is followed it is considered unlikely that significant impacts to trees will occur.
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Yours sincerely,
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Appendix A – Natural Values Atlas Report
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Natural Values Atlas Report
Authoritative, comprehensive information on Tasmania's natural values.

Reference:
Requested For:
Report Type:
Timestamp:
Threatened Flora:
Threatened Fauna:
Raptors:
Tasmanian Weed Management Act Weeds:
Priority Weeds:
Geoconservation:
Acid Sulfate Soils:
TASVEG:
Threatened Communities:
Fire History:
Tasmanian Reserve Estate:
Biosecurity Risks:

Geeveston STP
TasWater CDO (Via ERA Planning and Environment
Summary Report
11:39:46 AM Monday 19 April 2021
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
buffer 1000m

The centroid for this query GDA94: 494882.0, 5220956.0 falls within:
Property: 3489024

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

Department of Primary Industries, Parks, Water and Environment
Page 1 of 45

Threatened flora within 5000 metres
498688, 5226155

491070, 5215754
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 2 of 45

Threatened flora within 5000 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels

Department of Primary Industries, Parks, Water and Environment
Page 3 of 45

Threatened flora within 5000 metres
Verified Records
Species

Common Name

SS

Cyathea cunninghamii

slender treefern

e

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 4 of 45

NS

Bio

Observation Count

Last Recorded

n

4

28-Aug-2007

Threatened fauna within 500 metres
495395, 5221656

494369, 5220255
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 5 of 45

Threatened fauna within 500 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels

Department of Primary Industries, Parks, Water and Environment
Page 6 of 45

Threatened fauna within 500 metres
Verified Records
Species

Common Name

Dasyurus viverrinus
Lathamus discolor
Tyto novaehollandiae

eastern quoll
swift parrot
masked owl

SS

NS

Bio

Observation Count

Last Recorded

e
pe

EN
CR
PVU

n
mbe
n

1
1
2

10-Jul-2018
08-Nov-2007
26-Nov-2008

Unverified Records
No unverified records were found!

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

Common Name

SS

NS

BO

Potential

Known

Core

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

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

e
r
v
v
e
v
e
v
e
e
e
v

CR
VU
VU
VU
EN

mbe
n
n
ae
ae
n
e
n
n
e
e
e
n
e
n

1
1
1
1
1
1
1
2
1
1
1
1
1
1
0

0
0
0
0
0
0
0
0
0
0
0
1
0
0
0

1
0
0
0
0
0
1
0
1
0
0
0
0
0
1

e

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
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Threatened fauna within 5000 metres
498688, 5226155

491070, 5215754
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 8 of 45

Threatened fauna within 5000 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels

Department of Primary Industries, Parks, Water and Environment
Page 9 of 45

Threatened fauna within 5000 metres
Verified Records
Species

Common Name

SS

Accipiter novaehollandiae
Aquila audax
Dasyurus maculatus
Dasyurus viverrinus
Eagle sp.
Eubalaena australis
Haliaeetus leucogaster
Lathamus discolor
Lissotes menalcas
Mirounga leonina
Perameles gunnii
Sarcophilus harrisii
Tyto novaehollandiae
Tyto novaehollandiae subsp. castanops

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

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

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

Bio

Observation Count

Last Recorded

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

16
6
1
23
6
1
3
32
5
1
52
17
3
1

22-Mar-2021
09-Jan-2018
17-Sep-2012
04-Feb-2020
19-Nov-2013
30-May-2010
04-Jan-2018
20-Aug-2015
31-Jan-2007
30-Jan-2014
23-Jun-2020
04-Sep-2020
26-Nov-2008
01-Nov-2000

Unverified Records
No unverified records were found!

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

Common Name

SS

NS

BO

Potential

Known

Core

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

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

e
r
v
v
e
v
r
e
v
e
e
e
v

CR
VU
VU
VU
EN

mbe
n
n
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n
e
e
n
n
e
e
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n
e
e
n

1
1
1
2
2
1
1
1
2
1
1
1
1
1
1
1
0

0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

1
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1

e
e

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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Raptor nests and sightings within 500 metres
Legend: Verified and Unverified observations

Legend: Cadastral Parcels
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Raptor nests and sightings within 500 metres
Verified Records
Nest
Species
Id/Loca
tion
Foreign
Id
Tyto novaehollandiae

Common Name

Obs Type

Observation Count Last Recorded

masked owl

Sighting

2

26-Nov-2008

Unverified Records
No unverified records were found!

Raptor nests and sightings within 500 metres
(based on Range Boundaries)
Species

Common Name

SS

NS

Potential

Known

Core

Aquila audax subsp. fleayi
Accipiter novaehollandiae
Haliaeetus leucogaster

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

e
e
v

EN

1
1
2

0
0
0

0
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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Raptor nests and sightings within 5000 metres
498688, 5226155

491070, 5215754
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
1083
2564
2786
2787
2788
2789
2793
2794

Eagle sp.
Accipiter novaehollandiae
Accipiter novaehollandiae
Accipiter novaehollandiae
Accipiter novaehollandiae
Accipiter novaehollandiae
Accipiter novaehollandiae
Accipiter novaehollandiae
Accipiter novaehollandiae
Accipiter novaehollandiae
Aquila audax
Falco peregrinus
Haliaeetus leucogaster
Tyto novaehollandiae

Common Name

Obs Type

Observation Count Last Recorded

Eagle
grey goshawk
grey goshawk
grey goshawk
grey goshawk
grey goshawk
grey goshawk
grey goshawk
grey goshawk
grey goshawk
wedge-tailed eagle
peregrine falcon
white-bellied sea-eagle
masked owl

Nest
Nest
Nest
Nest
Nest
Nest
Nest
Nest
NotRecorded
Sighting
NotRecorded
NotRecorded
NotRecorded
Sighting

6
1
1
1
1
1
1
1
3
6
6
1
3
3

19-Nov-2013
15-Oct-2011
30-Jun-2020
30-Jun-2020
30-Jun-2020
30-Jun-2020
30-Jun-2020
30-Jun-2020
08-Jan-2018
22-Mar-2021
09-Jan-2018
13-Feb-2016
04-Jan-2018
26-Nov-2008

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 subsp. fleayi
Accipiter novaehollandiae
Haliaeetus leucogaster

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

e
e
v

EN

1
1
2

0
0
0

0
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
495395, 5221656

494369, 5220255
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 sp.
Erica lusitanica
Genista monspessulana
Ilex aquifolium
Rubus fruticosus
Rubus leucostachys
Ulex europaeus

pampas grass
spanish heath
montpellier broom
holly
blackberry
blackberry
gorse

2
6
2
1
3
3
7

23-May-2018
12-Sep-2007
07-Sep-2007
09-Jan-2019
12-Sep-2007
10-Jan-1999
12-Sep-2007

Unverified Records

For more information about introduced weed species, please visit the following URL for contact details in your area:
https://www.dpipwe.tas.gov.au/invasive-species/weeds
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Tas Management Act Weeds within 5000 m
498688, 5226155

491070, 5215754
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

Cenchrus macrourus
Chrysanthemoides monilifera subsp. monilifera
Cirsium arvense var. arvense
Coprosma robusta
Cortaderia jubata
Cortaderia sp.
Cytisus scoparius
Erica lusitanica
Foeniculum vulgare
Genista monspessulana
Hypericum perforatum
Ilex aquifolium
Leycesteria formosa
Rubus anglocandicans
Rubus fruticosus
Rubus leucostachys
Salix cinerea subsp. cinerea
Salix x fragilis nothovar. fragilis
Senecio jacobaea
Ulex europaeus

african feathergrass
boneseed
creeping thistle
karamu
pink pampasgrass
pampas grass
english broom
spanish heath
fennel
montpellier broom
perforated st johns-wort
holly
himalayan honeysuckle
blackberry
blackberry
blackberry
grey willow
crack willow
ragwort
gorse

24
56
2
83
2
73
10
56
1
43
1
12
6
2
39
5
1
2
19
48

05-Apr-2018
24-Jan-2017
25-Jan-2017
18-Feb-2020
02-Apr-2003
01-Nov-2019
25-Jan-2017
25-Jan-2017
07-Sep-2007
25-Jan-2017
17-Jan-2017
04-Apr-2019
18-Oct-2020
10-Jan-1999
12-Sep-2007
10-Jan-2000
13-Oct-2018
24-Jan-2017
19-Mar-2018
25-Jan-2017

Unverified Records

For more information about introduced weed species, please visit the following URL for contact details in your area:
https://www.dpipwe.tas.gov.au/invasive-species/weeds

*** No Priority Weeds found within 500 metres ***
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Priority Weeds within 5000 m
498688, 5226155

491070, 5215754
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

Achillea millefolium
Billardiera heterophylla
Pittosporum undulatum
Watsonia meriana var. bulbillifera

yarrow
bluebell creeper
sweet pittosporum
bulbil watsonia

1
1
2
3

10-Jan-1965
17-Mar-2020
13-Sep-2007
13-Dec-2016

Unverified Records

For more information about introduced weed species, please visit the following URL for contact details in your area:
https://www.dpipwe.tas.gov.au/invasive-species/weeds

*** No Geoconservation sites found within 1000 metres. ***

*** No Acid Sulfate Soils found within 1000 metres ***
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TASVEG 4.0 Communities within 1000 metres
495761, 5222156

494003, 5219755
Please note that some layers may not display at all requested map scales
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TASVEG 4.0 Communities within 1000 metres
Legend: TASVEG 4.0
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TASVEG 4.0 Communities within 1000 metres
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TASVEG 4.0 Communities within 1000 metres

Legend: Cadastral Parcels
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TASVEG 4.0 Communities within 1000 metres
Code

Community

DOB
DOV
DVG
FAG
FAG
FPF
FPU
FRG
FUM
FUR
FWU
NAD
OAQ
WOB
WVI

(DOB) Eucalyptus obliqua dry forest
(DOV) Eucalyptus ovata forest and woodland
(DVG) Eucalyptus viminalis grassy forest and woodland
(FAG) Agricultural land
(FAG) Agricultural land
(FPF) Pteridium esculentum fernland
(FPU) Unverified plantations for silviculture
(FRG) Regenerating cleared land
(FUM) Extra-urban miscellaneous
(FUR) Urban areas
(FWU) Weed infestation
(NAD) Acacia dealbata forest
(OAQ) Water, sea
(WOB) Eucalyptus obliqua forest with broad-leaf shrubs
(WVI) Eucalyptus viminalis wet forest

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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Canopy Tree

EL

Threatened Communities (TNVC 2020) within 1000 metres
495761, 5222156

494003, 5219755
Please note that some layers may not display at all requested map scales
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Threatened Communities (TNVC 2020) within 1000 metres
Legend: Threatened Communities

Legend: Cadastral Parcels
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Threatened Communities (TNVC 2020) within 1000 metres
Scheduled Community Id

Scheduled Community Name

20
25

Eucalyptus ovata forest and woodland
Eucalyptus viminalis wet forest

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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Fire History (All) within 1000 metres
495761, 5222156

494003, 5219755
Please note that some layers may not display at all requested map scales

Department of Primary Industries, Parks, Water and Environment
Page 34 of 45

Fire History (All) within 1000 metres
Legend: Fire History All

Legend: Cadastral Parcels
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Fire History (All) within 1000 metres
Incident Number

Fire Name

Ignition Date

Fire Type

Ignition Cause

Fire Area
(HA)

1967 Fire

07-Feb-1967

Bushfire

Undetermined

198780.4178859
2

For more information about Fire History, please contact the Manager Community Protection Planning, Tasmania Fire Service.
Telephone: 1800 000 699
Email: planning@fire.tas.gov.au
Address: cnr Argyle and Melville Streets, Hobart, Tasmania, Australia, 7000
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Fire History (Last Burnt) within 1000 metres
495761, 5222156

494003, 5219755
Please note that some layers may not display at all requested map scales
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Fire History (Last Burnt) within 1000 metres
Legend: Fire History Last

Legend: Cadastral Parcels
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Fire History (Last Burnt) within 1000 metres
Incident Number

Fire Name

Ignition Date

Fire Type

Ignition Cause

Fire Area
(HA)

1967 Fire

07-Feb-1967

Bushfire

Undetermined

198780.4178859
2

For more information about Fire History, please contact the Manager Community Protection Planning, Tasmania Fire Service.
Telephone: 1800 000 699
Email: planning@fire.tas.gov.au
Address: cnr Argyle and Melville Streets, Hobart, Tasmania, Australia, 7000

Department of Primary Industries, Parks, Water and Environment
Page 39 of 45

Reserves within 1000 metres
495761, 5222156

494003, 5219755
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)

Informal Reserve on other public land
Informal Reserve on other public land

Informal Reserve
Informal Reserve

12.04518994
41.98036276

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
495761, 5222156

494003, 5219755
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
https://www.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 https://www.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 https://www.dpipwe.tas.gov.au/invasive-species/weeds/weedhygiene/keeping-it-clean-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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1. Introduction
The Weed and Disease Planning and Hygiene
Guidelines are a tool to provide guidance to
those undertaking developments in
Tasmania that may result in the
introduction, spread and establishment of
weeds and diseases. These guidelines aim
to ensure that effective management
programs are developed that consider and
mitigate weed and disease risk.
Weeds and diseases are a serious threat to
our environment, agriculture and
community. Weeds alone cost Australians
more than $4 billion dollars every year, not
including the impacts to natural assets and
the environment. These guidelines are an
important and necessary tool to assist in
the protection of Tasmania’s sustainable
productive capacity and natural ecosystems.
The guidelines aim to:







Improve weed and disease
management planning in Tasmania.
Increase the number of industry based
plans covering weed and hygiene
management that are being
implemented.
Improve weed and disease hygiene
practices at the planning and
operational level.
Provide the necessary tools to allow
for effective and informed planning
tailored to the situation.

In the context of these guidelines:
A ‘weed’ is considered a plant (or plant
like organism e.g. algae) that requires some
form of action to reduce its harmful effects
on the environment, economy, human
health and/or amenity.

A ‘pathogen’ is a living microorganism
such as bacterium, virus or fungi that
causes diseases in plants and animals.
Examples include cinnamon fungus
(Phytophthora cinnamomi), myrtle rust
(Puccinia psidii), fire blight (Erwinia
amylovora) and chytrid fungus
(Batrachochytrium dendrobatidis).
'Developments’ or ‘works’ are those
activities that may result in disturbance to
the land, including major development
projects, subdivisions, road construction,
quarries, and infrastructure construction
for irrigation, dams, power,
telecommunication and water supply.
These developments can occur on either
public or private land.
‘Other activities’ are those that may be
smaller in scale and result in potentially less
disturbance to the landscape but still pose
some level of risk in relation to the
introduction, spread and establishment of
weeds and diseases. The consequences of
such activities can still be significant. ‘Other
activities’ include:







movement of machinery and vehicles,
agricultural and forestry practices,
parks and reserve maintenance,
land rehabilitation
road and utility maintenance,
transport of stock, soil or other quarry
materials,
 scientific research and monitoring
programs and visiting remote areas
where access is limited to boat,
helicopter or light aircraft.
Who are these guidelines and
templates designed for?
These guidelines are applicable to:
 State and local government authorities
responsible for review and assessment
of development projects,
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 Developers and consultants responsible
for producing a Development Proposal
and Environmental Management Plan
(DPEMP) and / or a Construction and
Environmental Management Plans
(CEMP).
Industry has an important role in
preventing the introduction and spread of
weeds and diseases. Contractors and other
operational staff can reduce the impacts of
weeds and diseases by implementing
effective machinery and equipment hygiene
practices.
These guidelines can be used to inform a
range of other land managers in planning
works or activities that involve the
potential introduction, spread and
establishment of weed and diseases. This
includes State Government Reserve
Activity Assessments (RAAs), local
government planning and approvals,
community weed management plans and
property based management plans.

Related Documents
Keeping it Clean – A Tasmanian field
hygiene manual to prevent the spread
of freshwater pests and pathogens.

Weeds of National Significance (WoNS)
best practice manuals
Best practice manuals have been produced
for the majority of WoNS species (e.g.
African boxthorn). These manuals provide
information on the ecology and biology of
the weed, planning, general information on
management and control and case studies.
Whilst some of the best practice manuals
relate to species not present in Tasmania,
they still contain information that may be
useful for a particular development, such as
with aquatic weeds.

This manual provides information on how
to prevent the spread of freshwater pests
and pathogens in Tasmanian waterways,
wetlands, swamps and boggy areas. It is
intended primarily for people who work in
these areas, but will also help recreational
visitors to understand the risks and act
accordingly.
The manual complements these guidelines,
which covers a broader of range of
situations (terrestrial and freshwater) and is
principally targeted at developments.
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These guidelines relate to you if:
You are producing a
DP&EMP*

You are producing a
CEMP*

You are producing a plan for a
property, business or local area.

Weeds have been identified
as an issue and there is a
requirement to:

Required to develop a weed
and disease management
plan.

 Identify declared and
significant environmental
weeds.
 Identify initial weed
management issues.
 Recommend hygiene
protocols relevant to the
development.

 Prepare detailed information
about presence and
distribution.
 Prepare detailed information
on control and management.
 Communicate information to
site managers, contractors
and other staff.

Do you manage a quarry or topsoil
and gravel business, and need to:
 Identify weed and disease issues
within the business footprint.
 Develop a weed management and
weed hygiene plan.
 Implement a control program for
declared and environmental weeds.
 Quarantine areas or material that is
infected with pathogens such as
phytophthora
 Provide cleandown equipment.
 Maintain a log detailing destination
of soil, gravel and sand.

Disease has been identified
as an issue and there is a
requirement to:

Required to develop a weed
and disease hygiene plan.

Are you developing a property
management plan, and need to:

 Prepare detailed information
about hygiene issues.
 Prepare detailed hygiene
protocols.
 Communicate information
to site managers,
contractors and other staff.

 Identify declared and significant
environmental weeds.
 Map identified weeds and important
agricultural assets or environmental
values.
 Develop management and control
prescriptions.
 Develop a hygiene plan for the
property addressing the movement
of vehicles, machinery and materials.
 Implement a control program and
hygiene plan and monitor success

 Identify diseases and
pathogens.
 Identify initial disease and
pathogen issues.
 Recommend hygiene
protocols relevant to the
development

*DP&EMP = Development
Proposal and
Environmental
Management Plan

*CEMP = Construction
and Environmental
Management Plan

Are you developing a local area
weed management plan, and need
to:
 If working on public land seek the
necessary permissions.
 Identify and map weed and disease
issues.
 Seek advice on appropriate control
and management options.
 Develop weed management and
hygiene plan.
 Implement plan and monitor
outcomes.
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2. Legislative Responsibilities
The following section describes the
relevant legislation and codes of practice
relating to the control, management and
use of declared weeds, and risks associated
with the spread of pathogens.
Relevant government policy,
legislation and codes of practice
Weed Management Act 1999
The Weed Management Act 1999 (WMA) is
the primary legislation relating to weeds in
Tasmania. The legislation provides for the
control and eradication of declared weeds
to minimise the deleterious effects of
weeds on the sustainability of Tasmania’s
productive capacity and natural ecosystems.
The WMA and other Acts mentioned can
be viewed at the Tasmanian Legislation
Online website http://www.thelaw.tas.gov.au
Sections 56 and 57 (see box on next page)
of the WMA are particularly relevant to
developments and the potential risk of
spreading declared weeds – with 56(1c)
and 56(1g) being the most relevant.
Section 57 applies to anyone intending to
bring machinery or equipment into
Tasmania that might be used on
developments.
Permits (Weed Management
Act) –
A permit may be required in
order to undertake a specific
activity that may contravene the
WMA, for example transporting
declared weeds for disposal.
DPIPWE can issue permits and
these will be assessed and issued
on a case by case basis
incorporating any relevant
conditions.

Each declared weed has a statutory weed
management plan that details the regulatory
framework for the control and eradication
of that weed under the WMA. The plans
identify zones (containment or eradication)
and industry specific hygiene measures that
should be implemented in relation to a
particular species. For example, hygiene
and weed management requirements for
aquatic weeds are different to those weeds
that may be spread through stock feed.
Copies of the statutory weed management
plans can viewed via the Weeds Index on
the DPIPWE web site at
http://www.dpipwe.tas.gov.au/weeds
Those involved in developments or other
activities have a responsibility to take
measures to ensure that any declared
weeds present on the site are controlled
and that such weeds are not spread further
within or off the site. For example, when
introducing material such as gravel and soil
to a site, all measures must be taken to
ensure that this material is free of any
weed propagules. These guidelines will be
useful in providing instruction to prioritise
the management of declared weeds.
Section 3 has further information about
declared weeds.
Seeds Act 1985
The Seeds Act 1985 lists a range of
prohibited seeds and regulates and controls
their production, supply and sale. It also
provides for the testing of seed lots for
contamination.
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56. Sale, purchase, propagation, use, & c., of declared weed prohibited
(1) A person must not –
(a) sell a declared weed or any material or thing containing or carrying a
declared weed; or
(b) purchase or offer to purchase a declared weed or any material or thing
containing or carrying a declared weed; or
(c) grow, propagate or scatter a declared weed; or
(d) store a declared weed or any material or thing containing or carrying a
declared weed; or
(e) hire or offer for hire any material or thing containing or carrying a declared
weed; or
(f) use a declared weed or any material or thing containing or carrying a
declared weed; or
(g) deal with a declared weed or any material or thing containing or carrying a
declared weed in any manner that is likely to result in the spread of the
declared weed.
57. Importation of declared weed
(1) A person must not import or allow to be imported into Tasmania any
declared weed.
(2) A person must not import or allow to be imported into Tasmania, otherwise
than in accordance with any prescribed measures, any feed grain for animals
that may be carrying a declared weed.
(3) A person must not import or allow to be imported into Tasmania, otherwise
than in accordance with any prescribed measures, any livestock that may be
carrying a declared weed.

Plant Quarantine Act 1997
The Plant Quarantine Act 1997 (PQA)
provides for the border control of plants,
pests and diseases that are prohibited from
entry into Tasmania. Inspections and
surveillance to ensure compliance with the
Act are undertaken by Biosecurity Tasmania
at all points of entry into Tasmania. This
includes the clearance of passengers, cargo,
mail, plants/plant products, animals/animal
products, aircraft and ship waste.
Those bringing in vehicles, machinery and
materials into the State are to ensure that
there is no contamination by a weed, pest
or disease prohibited under the PQA. Lists
of all pests and diseases prohibited under
the PQA are published in the Plant
Biosecurity Manual which is updated
regularly and available on the DPIPWE
Biosecurity Tasmania website. Weed
species declared under the Weed
Management Act 1999 are duplicated in the
PQA manual.

Permits (eg Land Use & Planning Appeals
Act 1993, Environmental Management and
Pollution Control Act 1994)
Environmental pathogens are not
specifically covered under legislation.
However, the regulator, at State or local
government level may require as a permit
condition that an assessment to identify the
presence or the risk of introduction of a
pathogen is undertaken. The permit may
also require actions to mitigate any
introduction or spread to be developed.
Industry Codes of Practice
You may also need to refer to a Codes of
Practice or standard operating procedures
for the relevant industry. These prescribe
the manner in which certain activities
should be conducted so as to protect the
environment. Examples include: the Forest
Practice Code (2000), Quarry Code of
Practice (1999) and Mineral Exploration
Code of Practice (2012).

Weed and Disease Planning and Hygiene Guidelines 2015
Page 5

3. Weeds, Diseases and Pathogens – Key Issues
Declared weeds
A declared weed is a plant species that has
been listed under Tasmania’s Weed
Management Act 1999. There are currently
115 species listed.
Not all declared weeds are present in
Tasmania. There are species that have been
assessed as having the potential to cause
harm to Tasmania’s environment and
agricultural productivity if they were to
establish in the State. Such species are
known on the mainland and could easily be
introduced to the state through
contaminated vehicles and machinery and
feed and fodder. Some examples include
creeping knapweed (Acroptilon repens),
silver-leaf nightshade (Solanum
elaeagnifolium) and heliotrope (Heliotropium
europaeum). Additionally, some of the
weeds are declared as part of national
agreements to limit the sale and trade of
species between states.

Some of the declared weeds are naturalised
and limited in their distribution within the
State. There is an opportunity to eradicate
or reduce the future impact of these
weeds. These weeds are regarded as high
priorities for control and include Chilean
needle grass (Nassella neesiana), cut-leaf
nightshade (Solanum triflorum), African
feather grass (Pennisetum macrourum) and
orange hawkweed (Pilosella aurantiaca).
Around a third of the declared weeds are
present across the state in varying degrees
of density. Some examples include Spanish
heath (Erica lusitanica), gorse (Ulex
europaeus), Californian thistle (Cirsium
arvense) and ragwort (Senecio jacobaea).
There are areas in the state, such as the
World Heritage Area, national parks,
reserves and conservation areas and
agricultural areas where many of these
species are not present. Effective weed
hygiene practices are important to ensure
that such species are not spread further
and allowed to establish in new areas.
A list of the declared weeds can be found
at http://dpipwe.tas.gov.au/invasivespecies/weeds/weeds-index/declaredweeds-index

Cut-leaf nightshade
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Bathurst burr

Paterson's curse

Ragwort
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St Johns wort

Spanish heath

Gorse
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Nodding thistle

Variegated thistle

Cotton thistle
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African feather grass

Serrated tussock

Chilean needle grass
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Aquatic weeds
Tasmanian rivers are relatively free of
serious aquatic weed problems. Two
aquatic plants, the common Canadian
pondweed (Elodea canadensis) and less
common parrot’s feather (Myriophyllum
aquaticum) are found in Tasmania.
However there are a number of other
aquatic weeds that cause problems on the
Australian mainland and in New Zealand
that are currently not known to occur in
Tasmania, but if introduced could become
serious problems. These include hydrilla
(Hydrilla verticillata), Brazillian waterweed
(Egeria densa) and lagarosiphon
(Lagarosiphon major). All are declared
under the Tasmanian Weed Management
Act 1999.

There are many different ways that aquatic
weeds can be spread in Tasmania. They
have been introduced through the
ornamental and aquarium trade, usually as a
result of the dumping of unwanted fish tank
water. Aquatic weed material can attach to
fishing gear, boating equipment, trailers and
even within clothing. This material can be
transferred along irrigation drains and in
pipelines, both within or between
catchments. Once established, the weeds
can out-compete native species, choking
waterways, lakes and dams. Plant material
can also block irrigation pipes, pumps and
alter the waterway’s nutrient and light
regimes.

These aquatic weeds are particularly
difficult to manage because they are able to
propagate via a number of different
mechanisms including seeds, but more
commonly, tubers, turions (apical or
axillary growing tips), stolons and stem
fragments (see examples on following
page). Some of this vegetative material is
able to survive in sediments and germinate
when conditions are suitable.

Parrots feather
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(a)

(b)

(c)

(a) Leafy elodea (Elodea densa)
(b) Canadian pondweed (Elodea Canadensis)
(c) Oxygen weed (Lagarosiphon major)
Drawings by Dennis Morris

Aquatic weeds - Examples of vegetative propagules: (C) Two double-nodes separated by 6
short internodes in Egeria densa, (D1) Germinating tuber of H. verticillata, (D2) Growing
buds of E. densa. (Source: Alfasane, 2010)
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Environmental or troublesome weeds
that are not declared
Non-declared 'environmental' weeds refer
to weed species not listed under the Weed
Management Act 1999. Many of these
species can have impacts on the natural
environment, agricultural values and the
community and so it is appropriate to
manage these weeds through effective
hygiene practices and control measures.

Environmental weed examples include
many species originally introduced as
ornamentals such as blue periwinkle (Vinca
major), foxglove (Digitalis purpurea) and
watsonia (Watsonia meriana) that have
spread into natural areas from the illegal
dumping of garden waste. Many of these
species are the subject of volunteer
community weed control programs.
Other non-declared weeds include species
that impact on cropping, grazing and other
agricultural enterprises, including being
toxic to stock. These include capeweed
(Arctotheca calendula), hemlock (Conium
maculatum) and spear thistle (Cirsium
vulgare).

Montbretia
Photo: English Country Garden

Foxglove
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Capeweed

Periwinkle

Watsonia
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Pathogens and plant-like pests
Pathogens and the diseases that result can be
very difficult to eradicate, and once detected,
containment may be the only practical
management solution. Prevention is the most
effective management strategy, and that can be
best achieved by having strong biosecurity and
hygiene measures in place.
Phytophthora
Phytophthora ('fy-toff-thora') root rot is also
known as cinnamon fungus; jarrah dieback;
wildflower dieback and by its scientific name
Phytophthora cinnamomi. It is a water mould
(like a fungus) that attacks the roots of
susceptible plants, in many cases killing the
plants. In some native plant communities,
epidemic disease can develop causing the
death of large numbers of plants.
It is believed to have been introduced to
Tasmania following European settlement and is
now well established in many areas of
moorland, heathland and dry eucalypt forest in
the state. Phytophthora has the potential to
alter the ecology of these vegetation types.
Many different species of plants are affected by
Phytophthora root rot, such as grass trees,
white waratah and Christmas bells.
Some threatened plant species in Tasmania are
known to be declining as a result of
Phytophthora and more threatened species
could also be affected should the pathogen
spread.
Phytophthora may spread with the movement
of infected soil or plant material by people or
animals and may be transported by water
moving through the soil or in creeks. People
can transport the pathogen to new areas on
dirt adhering to vehicles, items they are
carrying or footwear. Unfortunately this
pathogen is hidden from view within plant
roots and its symptoms can be difficult to
recognise in the field.
Information Source: DPIPWE Website
http://dpipwe.tas.gov.au/biosecuritytasmania/plant-biosecurity/pests-anddiseases/phytophthora

Native grass trees affected by
Phytophthora (Photo: Tim Rudman)
Chytrid frog disease
Chytrid (pronounced kit-rid) fungus
(Batrachochytrium dendrobatidis) causes the
disease known as chytridiomycosis or
chytrid infection which currently threatens
Tasmania’s native amphibians. The fungus
infects the skin of frogs destroying its
structure and function, and can ultimately
cause death. Sporadic deaths occur in some
frog populations, and 100 per cent
mortality occurs in other populations.
Chytrid infection has been devastating to
frog species causing extinctions worldwide.
The international trade of frogs probably
brought the fungus to Australia from Africa.
The disease has now been recorded in four
regions in Australia - the east coast,
southwest Western Australia, Adelaide,
and more recently Tasmania. In mainland
Australia chytrid has caused the extinction
of one frog species, and has been
associated with the extinction of three
others. In addition, the threatened species
status of other frogs has worsened through
severe declines in numbers.
The movement of infected frogs, tadpoles
and water are known to be key agents of
spread. The fungus (or infected frogs or
tadpoles) can be spread by people in water
and mud on boots, camping equipment and
vehicle tyres, as well as in water used for
drinking, or spraying on gravel roads or
fighting fires.

Additional information can be found in the
Keeping It Clean manual.
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Information source: DPIPWE (website).
http://dpipwe.tas.gov.au/biosecuritytasmania/animal-biosecurity/animalhealth/wildlife/frog-disease-chytrid-fungus
For more information on chytrid frog disease
and its distribution visit the DPIPWE website
or read the Keeping It Clean manual.
Platypus mucor disease
Mucor amphibiorum is a native Australian
fungus previously restricted to mainland
Australia but has spread widely in northern
Tasmania since 1982. It is likely that the fungus
was introduced to Tasmania via infected frogs
transported from the mainland. It causes a
deadly ulcerative infection in Tasmanian
platypuses.

It is currently not known how the mucor
disease is spread and the risk of spread
through movement of contaminated water
or soil while undertaking activities and
fieldwork in wetlands and waterways is
unclear. However it is recommended that
when handling platypus in the field specific
hygiene protocols be applied. These
protocols and further information about
the mucor disease can be found on the
DPIPWE website or in the Keeping it Clean
manual.
Information Source: DPIPWE Website http://dpipwe.tas.gov.au/wildlifemanagement/fauna-oftasmania/mammals/echidnas-andplatypus/platypus/platypus-fungal-disease

Platypus mucor disease
(Photo: Annie Phillips)

Weed and Disease Planning and Hygiene Guidelines 2015
Page 16

Plant-like Pests - Didymo
Didymo (Didymosphenia geminata) is a
freshwater algae (diatom) that is native
in the northern hemisphere, but has
now established in New Zealand’s
South Island and Chile. Didymo starts
life as a microscopic, single cell
organism that forms stalked colonies
and rapidly multiplies to form dense
mats on the streambed. Once
established it is extremely difficult to
eradicate. It can be transported on
gear that is used in contaminated
streams and lakes – boat gear, fishing
gear, waders, felt boots, packs and
kayaks.

The dense mats that are formed alter
the stream ecology, affecting the river’s
health, degrading the fishing quality of
the river and fouling equipment such as
motors, pumps and traps.
Information Source: DPIPWE Website
http://dpipwe.tas.gov.au/biosecuritytasmania/aquatic-pests-anddiseases/aquatic-biosecuritythreats/didymo-(rock-snot)
For additional information on Didymo
and its distribution visit the DPIPWE
website or read the Keeping It Clean
manual.

A didymo frustule
(Photo: Sarah Spaulding)

Live cell of Didymosphenia geminata showing
the mucilage stalk (Photo: Sarah Spaulding)

Didymo coating rocks and
river bed in NZ.
(Photo: Sarah Graham)
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4. Developing a Management Plan for Weeds
and Diseases
What is a Weed and Disease
Management Plan?
A weed and disease management plan
covers the management and control of
weeds and diseases for a particular area or
site. It identifies relevant issues and
specifies actions to be taken in order to
remove or reduce the threat. Management
plans may need to be produced for
developments (eg. subdivisions, irrigation,
roads, mines etc.), reserves, farms, quarries
and residential properties.

Do you need a Management Plan?
It is in your interest to consider whether
you need a management plan. If there are
potential weed or disease issues, dealing
with them in a timely and effective manner
will save money and resources into the
future. Depending on the issues at your
site and the proposed activities, you may
only need a weed or a disease management
plan.
Generally, if the weed or disease issue is
not complex then the plan may be
relatively simple. The more complex the

issues, the more detail usually required.
In deciding if you need a management plan,
consider whether there is an existing weed
or disease problem (this may require a
detailed survey), and whether the
development or activity itself could create
a problem. Remember that soil disturbance
can lead to germination of weeds, while
importing materials (for example, soil,
gravel, water, plant material) can bring
weeds and diseases onto a site.
If there are declared weeds at the site, or
there is a potential that declared weeds
could be spread to the site (eg. from a
quarry) then the land manager and
contractors will have a legal obligation to
control those weeds and prevent any
spread. Whilst there is no legislation
covering the spread of environmental
pathogens, permit conditions may require
that the developer consider the hygiene
and management issues.
A template for weed management plans can
be found in Appendix 1 and guidance on
hygiene management in Appendix 2.

A Weed and Disease Management Plan should cover as a minimum:
 Over-arching set of objectives
 Assessment of the distribution of declared and environmental weeds and
diseases.
 Accurate map of weeds and diseases
 An assessment of the potential impact of the weeds and diseases
 Short and longterm priorities for management and control of weeds and
diseases.
 Strategies for managing weeds and disease spread associated with the
development.
 Strategies for ongoing monitoring and control of weeds associated with
the development.
 Identification of appropriate herbicides and other methods for weed
control.
 Methods to prevent disease spread (see also Keeping it Clean – A
Tasmanian field hygiene manual).
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Producing a Management Plan
Production of a management plan may be
the responsibility of the landholder or land
manager, the proponent of a development
or the project officer coordinating
activities. Whilst there is no set design for
a management plan, all management plans
will have similar elements:
Description of project, development or
activity and site
Describe the proposed activity,
development or land use, (eg. roadwork,
dam, farm, mine, quarry) and detail the
aims and objectives of the management
plan.
Site description and location
Describe the site, including operational
areas, stockpiling areas, cleandown areas
and other ancillary and administrative areas.
Most of these areas can be shown on maps,
although some may need to be
accompanied with detailed descriptions.
There should also be maps that show the
general location of the development,
showing north, clear legends and the
location relative to Tasmania as a whole.
Weed and disease issues
Identify and document existing and
potential weed and disease issues at the
site. The plan should provide a summary of
declared weeds and significant nondeclared weeds.

This should include an inventory of any
previously recorded weeds and diseases via
database searches and previous reports. In
most situations a detailed onground survey
of weeds and visual assessment for
evidence of disease at the site will be
required.
Timing of the survey needs to be
considered, as some weeds are either not
present (eg. annual weeds) or are not easily
identifiable (eg. not flowering) all year. All
survey work should be undertaken by a
competent specialist in the field.
Recording and mapping of existing
weed and disease distribution
Weed and/or disease locations should be
shown on maps as well as being
documented in a spreadsheet with
coordinates (this table would be found in
the appendices of the plan). Maps should
be clear, contain obvious features such as
roads, towns, hills and rivers to help
identify locations.
Map of existing assets to be protected
Weeds and disease maps should be
overlayed on to maps showing assets and
areas requiring protection. This could
include areas of ecological or conservation
significance or important agricultural values.
Advice should be sought as to appropriate
permits that may be required in relation to
values present and works proposed.

Things to remember:
 Identify known weed and disease issues through literature and database
searches (this should include records for adjoining areas).
 Survey the relevant area and document observed weeds and diseases.
 Where required collect soil and or water samples to detect disease pathogens.
 Prioritise weeds – declared weeds; significant environmental weeds.
 Check identification of weed or disease symptom if uncertain.
 Be careful not to spread the weeds or disease when surveying.
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Assess and document weed and disease
risks and impacts
Once weed and disease surveys have been
completed, an assessment of the potential
impacts of those threats will help in
establishing priorities for management and
control. For example, if there is a Zone A
declared weed growing in an area where
construction work may cause it to be
spread, then it would be a priority for
control. A risk assessment tool is provided
in Appendix 2.
Setting short and long term priorities
Using collected information for species or
diseases present, distribution, density,
impacts, legislative responsibilities,
determine short and long term
management priorities – what weed species
(or diseases) should be controlled and what
are of less concern.
Relevant legislation
There is a range of legislation, legislative
instruments and codes of practice in
Tasmania which may be relevant to your
project. The plan should list all legislation,
permit conditions, codes of practice and
technical documents relevant to the plan
and how they have been addressed. The
summary of weeds present at the site
should also include the listings of the weeds
within the Weed Management Act 1999.
See Section 2 for further information
about legislation.

Legislated priorities – declared weed
zoning
Management requirements for declared
weeds vary between weed species and
municipality. All declared weeds are
categorized as either Zone A or Zone B
and these are listed in the statutory
management plans for each declared weed.
In general, a Zone A weed would be a
higher priority for control than a Zone B
weed. The statutory weed management
plans can be viewed on the DPIPWE
website:
DPIPWE Website:
http://dpipwe.tas.gov.au/invasivespecies/weeds/weeds-index/declaredweeds-index
Zone A municipality – Eradication is
required. Land managers should be
actively eradicating the weed on their
properties.
Zone B municipality – Containment is
required. Land managers must take efforts
to prevent the weed from spreading from
their properties.
Other relevant documents or strategies
Other strategies such as Weeds of
National Significance (WONS) strategies
and best practice manuals, regional or
municipal weed plans may be useful to refer
to. There may also be other technical
documents relevant to the specific site
and/or development that have been
produced from previous surveys. Property
management plans, rivercare plans and
vegetation management plans can all be
sources of useful information.

Example of Spanish heath Zone
A and Zone B areas in northwest
Tasmania
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Hygiene management activities
The weed and disease management plan
should identify any potential hygiene
management issues. For example, if there
is likely to be vehicle and machinery moving
on and off site or if materials such as soil,
sand or gravel imported onto or exported
from the site then there is a risk of
spreading weeds or diseases. If this is likely
to be the case then a hygiene management
plan should be developed.
The development of a hygiene management
plan is covered in Section 5 of this
guideline.
Strategies for managing the weeds and
diseases
Control information can be detailed in
tabular form and should describe methods
for control (eg. herbicides, physical
removal, burning, cultivation, etc), timing of
control activities and frequency, methods
for checking/monitoring infestations to
determine effectiveness, and any follow-up
measures.
If weed material cannot be safely disposed
of on-site (eg. deep burial) then alternative
means of disposal should be identified. This
may involve arranging for incineration, deep
burial or composting at a refuse centre.
Where this material requires
transportation from one site to another a
permit may be required.
Operational management zones
For sites with more complex weed
infestations, such as multiple weed species
spread across a number of areas,
management zones will need to be
developed and documented on maps.
Weed management zones may reflect the
presence or absence of particular weeds,
different management and control
priorities, short term and long term
priorities, and stockpiles.

The plan should also delineate all
quarantine areas, traffic control zones and
cleandown areas. The means by which
zones are to be sign-posted and maintained
on the ground (eg. signs, barriers, fencing)
should also be detailed. Once weeds and
diseases have been identified for a site or
area management and control strategies
can be developed. This should include
appropriate removal methods and
information on the type of herbicides and
how they are to be used (see following
map).
Monitoring and review
Addressing weed and disease management
issues at a site does not stop with the
completion of a development and
associated works. A management plan
needs to consider ongoing monitoring at a
site. Post-development monitoring is
particularly important where there has
been soil disturbance, importation of
materials (soil, gravel, sand, etc.), changes
to drainage patterns, or removal of
vegetation. Any of these actions can lead
to the germination of dormant seed, or to
the establishment of wind-blown
weeds/seeds on recently exposed soil.
The timeframe for monitoring will vary
depending on factors such as the presence
of soil seed banks, the possibility for
complete eradication of infestations and the
likelihood of re-infestation from adjoining
areas. Monitoring at a site may have no
specified end date and be ongoing.
A monitoring program should identify:





Personnel involved;
Frequency and time-of-year of
inspections;
Reporting protocols;
Response to weed or disease
incursions.
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Weed map showing management zones (Source: EcoTas)
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5. Developing a Hygiene Plan
We all have a responsibility not to spread
weeds and diseases. Weed seeds and
pathogens can travel sight unseen in
materials such as soil, sand, gravel and
water, in mud on footwear, or lodged in
nooks and crannies on machinery, vehicles
and other equipment.
Prevention is the
most cost-effective
form of management.

It is easy to overlook the risk of accidently
spreading weeds and diseases; however this
can lead to long-term and expensive
consequences. Failure to carry out
adequate hygiene measures can result in
crop losses, stock damage or permanent
environmental degradation, often incurring
substantial cost to the land owner or
manager.

What is a hygiene plan?
A hygiene plan addresses the potential
introduction and spread of weeds and/or
diseases as a consequence of a
development or activity. It identifies specific
actions in order to avoid, mitigate and
reduce the potential spread of weeds and
diseases. A hygiene plan targets:
 Vehicles, machinery and equipment
 Materials such as soil or gravel
 Recreational equipment and clothing
 Feed and fodder
Examples where a hygiene plan might be
needed include developments or work
sites, conservation reserves, farms, and
quarries. In fact, any site which can be
clearly delineated in area and which has an
existing or potential weed or disease
problem, and where activities may lead to
the spread of those weeds, should have a
hygiene plan.
The hygiene plan can be a stand-alone
document or it could be included as part of
a weed management plan.
A template for developing a weed and
disease management plan, which includes
hygiene management, can be found in
Appendix 1. Operational considerations
for hygiene management are in Appendix 2.

A Weed and Disease Hygiene Plan should cover as a minimum:






Cleandown protocols when travelling between clean and contaminated areas
within the development footprint.
Cleandown protocols for vehicles and machinery entering or leaving the site.
Location and management of cleandown areas and facilities, including
management of effluent.
Logbooks detailing adherence to hygiene protocols.
Material hygiene (soils, gravel, plant material etc.) – ensuring that no materials
contaminated with weed propagules (seed, propagative vegetative material),
pathogens or other pests are imported into or exported from the site.
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Do you need a hygiene plan?
It is in your interest to consider the issue
of hygiene management. Remember, you
may be the one who has to deal with any
weed and disease problems on a site into
the future. Always be conservative with
respect to hygiene measures and potential
weed and disease problems, and always
think long term.
If your development or activity has
identified any existing or potential weed or
disease issues then it is likely you will need
to develop a hygiene plan. The type and
scale of this plan will depend on the
complexity of your project.
If there are declared weeds at the site, or
there is a potential that declared weeds
could be spread to the site (eg. from a
quarry) then the land manager and
contractors will have a legal obligation to
prevent any spread.
The project may involve bringing machinery
in from the mainland and may therefore be
the subject of requirements under the Plant
Quarantine Act (refer to the current Plant
Biosecurity Manual).
Planning ahead
Development of a hygiene plan allows you
to consider:











Type of hygiene issues that need to be
managed.
Possible alternatives to avoid hygiene
problems.
Coordination and timing of works and
hygiene management actions.
Site access issues and vehicular and
machinery movements.
Development of works schedule working from clean to dirty areas.
Identify no-go areas to avoid
disturbance and weed infestations.
Selection of appropriate equipment
and machinery.
Identification of stockpile sites.
Identification of cleandown sites and
methods.
On site resources, ie access to water
and other facilities.



Communications and training for staff,
contractors and other visitors.

Producing a hygiene plan
Production of a hygiene plan may be the
responsibility of the landholder or land
manager, the proponent of a development
or the project officer for a specific activity.
Each hygiene plan will differ depending on
the nature and size of the site or
development, and on the weed and disease
problems involved.
Elements of a hygiene plan
Identify weed and disease risks
This could be in a table format, and should
identify issues, such as:
 vehicle and machinery movement,
 import and export of materials such as
soils, sand or gravel and other products,
 disturbance to sites and vegetation,
where they occur and state how (where
possible) they will be managed. Solutions
might include sourcing soil and sand from
accredited sources, sourcing pathogen free
water (eg. from treated systems, rainwater
tanks), designated parking and storage
areas, minimising disturbance, fencing areas
including vegetation etc..
Identify hygiene management zones
Maps should clearly identify the location of
all hygiene related infrastructure including;
 clean down areas,
 effluent drains and sumps,
 quarantine zones,
 stockpile areas,
 solid waste storage areas,
 work areas, traffic routes, parking and
storage areas.
Stockpile areas refer to areas where soil,
gravel and sand is stored prior to use at the
site or for removal from the site. Waste
storage areas refer to the storage of weed
material or other material that is
contaminated with weeds or diseases and is
to be appropriately disposed of or treated.
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Operational Procedures
Operational hygiene protocols for each
zone and the works site in general need to
be documented. These include:
 Staff and contractor induction
procedures.
 Cleandown protocols for vehicle,
machinery and equipment movement
between clean and contaminated
areas within the site and also
entering or leaving the site.
 Vehicle and machinery inspection
procedures.
 Logbook to document sources and
movement of material on or off site
(soils, gravel etc.).
 Logbooks to document vehicle and
machinery cleandown activities.
 Other issues specific to project.
Operational information relating to hygiene
management can be found in Appendix 2.

Avoiding the importation of
contaminated materials
Raw materials such as soil, sand, gravel and
water may be contaminated with weed
seed or with plant and animal pathogens.
Material from a quarry infested with gorse
may well contain gorse seed which can
remain dormant for many years, leading to
the spread of the weed to other sites.
Similarly, water sourced from ponds or
dams containing the amphibian fungal
disease chytrid can lead to the spread of
this disease to un-contaminated water
bodies.
Because many weed seeds and most plant
and animal pathogens are either
inconspicuous or invisible to the naked eye,
it is extremely difficult to know whether a
given load of material is contaminated or
clean. Thorough testing of the source
material to exclude contamination, or
sterilising is often not feasible.

Temporary cleandown area
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Nevertheless, the chance of importing
contaminated material to a site can be
significantly reduced by keeping in mind the
following:
What you can do to reduce
contamination risks  Ensure that there are no declared weeds
and significant environmental weeds on
the site from where you are obtaining
material. There is a high risk of
contamination of material such as sand,
gravel, soil and water when sourced from
a site which is clearly infested with a
particular weed or disease.
 Keep in mind that the presence of some
weeds and most pathogens will not
always be obvious. For example, a weed
may be present at a site as dormant seed
in the soil or as tiny propagules in water,
or present but not conspicuous (for
example, not in flower).
 Investigate the hygiene measures in place
at a prospective quarry or other sourcepoint for raw materials. Shop around for
the safest option.
 Wherever possible, source material from
companies or sites which have been
subject to some form of assessment for
weed and disease hygiene. Don’t be shy
to ask questions of the supplier. Some
industry groups have sought accreditation
to demonstrate that their operations
maintain sound hygiene practices.
Where possible request a vendor
declaration demonstrating their product
is free of weeds or pathogens.
 Where there is a known risk or plants or
animals sensitive to disease present,
water should either be treated or
sourced from rainwater tanks.
 If you encounter a problem with
imported materials carrying weeds or
diseases, inform the source company of
the problem immediately and notify any
relevant authorities.
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6. Communicating the plan
Communicating your hygiene plan
The key to implementing a weed
management and hygiene plan is to be able
to effectively communicate it to everyone
who will be involved in the operational
components of a development. These
include site managers and supervisors, onsite staff and contractors using vehicles
operating machinery and equipment. The
information needs to be easily understood
and readily accessible, and may need to be
produced in different forms depending on
the target audience.
Training
Training is a key requirement for ensuring
staff are aware of their different levels of
responsibility and aware of the relevant
aspects of weed and disease hygiene
management. This training can be
provided through external organisations
or even facilitated through the relevant
Government or Natural Resource
Management organisations. Training needs
to be tailored towards the needs of the
organisation, their legislative
responsibilities and the roles and
responsibilities of staff.
Induction
Contractors and other visitors to a site
need to be aware of the hygiene protocols
operating at that site. As part of the
general site induction process, new
visitors to a site need to be made aware of
the site hygiene protocols, exclusion areas
and cleandown procedures.

Toolbox training
Many organisations have weekly toolbox
meetings where they discuss issues such as
work place health and safety and other
matters relating to operational activities.
These meetings also provide an
opportunity to inform staff and reinforce
requirements relating to weed and disease
hygiene management protocols and how
they should be implemented.
What documents need to be provided
to operational staff?
A hygiene management plan forms the
overarching document and contains all of
the relevant information required to
manage weed and disease hygiene at a site.
However the plan may be a large, complex
document that doesn’t lend itself to be
easily implemented by individual staff.
Consequently, a subset of documents based
on the plan will need to be provided to
staff, including:
 Summary of hygiene protocols.
 Check lists.
 Maps detailing cleandown locations,
quarantine areas and treatment areas.
 List of available cleandown resources
and their locations.
 Information on cleandown procedures
for specific machinery and vehicles
(kept with the relevant machinery and
vehicles).
Log books should be kept with vehicles,
and depending on the nature of business
and the vehicle/machinery use detail:
 Driver details and dates of travel
 Incoming and outgoing soil, gravel and
sand delivery details (source and
delivery locations; type of material;
known contaminants).
 Record of cleandown activities for the
vehicle/machinery
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7. Case Studies
Case Study 1
Weed hygiene - Underground
Powerline
An infrastructure project undertaken by
power company Jemena (now Zinfra) through
Launceston’s eastern suburbs in winter 2011
provides a good example of practical weed
management through project planning and
vehicle, machinery and equipment hygiene. A
power cable was to be laid underground
across a floodplain in winter. During the
planning phase, consultants identified weeds,
potential plant pathogens and threatened flora
and fauna as issues. Additional information for
the area was collected from DPIPWE’s
Natural Values Atlas and DPIPWE’s Regional
Invasive Species Management Section regarding
other potential weed management issues.
DPIPWE also provided information on best
practice weed management procedures. Out
of this came a practical approach from Jemena
and the contractors for vehicle and machinery
movement that limited the spread of weeds
within the project and adjoining areas.

Using the weed presence and density maps
the planners and project manager identified
management zones within which any weed
infested area, such as a gorse patch, could
be isolated from neighbouring weed free
areas. Each zone had a single entry/exit
point and vehicles going in and out through
this point had to be inspected.
Where a vehicle or machine had remained
on the constructed road surface in good
weather it required no more than a quick
inspection. However, any piece of
equipment or machinery that had direct
contact with weeds or soil was treated as
potentially carrying propagules that might
be transferred from one site to another.
These items were subjected to cleandown.
The degree of cleandown was determined
by the level of contamination. Site
conditions were also important in
determining the degree of cleandown.
Where the site was dry and firm and there
was little or no standing weed presence a
machine may have needed no more than a
brush / blow down or light hosing.

Cleaning down digging machinery
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For the most part, Jemena’s project was
implemented through winter, much of it on an
already wet floodplain alongside the North Esk
River. To cope with this Jemena and the
contractor installed temporary cleandown
bays at the entry/exit points of each of the
management zones (see site map). The
cleandown bays consisted of a pad of heavy,
course roadbase material built up about
300mm and big enough to fit a cleandown rig
and any large machine used in the project. This
pad drained into a sump lined with geofabric
constructed at its downslope edge to catch
run-off and sediment. When full, the sump was
pumped out and material disposed of at
Launceston City Council’s refuse landfill. At
completion of works, the roadbase pads were
removed and disposed of as landfill.
Cleandown bay locations can be monitored
over time and any weeds controlled.
Top photo: Temporary cleandown bay
Bottom photo: Geofabric lined
cleandown sump
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Case Study 2
Weed management and hygiene
plans for a residential development.
In 2010 Waverley Tasmania Pty Ltd purchased
a derelict timber mill site at St Leonards on
the south-eastern fringe of Launceston with a
view to developing the site as urban residential
land. The site of approximately 40 hectares
includes a gully which adjoins park land
managed by Launceston City Council. The
north side of the property bounds residential
development, while its southern neighbours
include several peri-urban grazing/lifestyle
blocks.
Weed management and hygiene planning was a
requirement of the local government’s
planning permit for the demolition phase of
the property development. This case study is
based on the weed management plan
developed for the site (Povey, 2010).
Development of the Weed Management
Plan
The initial phase of the project involved a desk
top study and field investigation to identify the
natural values and potential threats to these
values, such as weeds. Background information
came from a search of the DPIPWE Natural
Values Atlas (NVA); from review of the
Statutory Weed Management Plans (SWMP)
for each of the declared weeds present and
from discussion with the relevant specialists.
The second phase of work involved detailed
site inspections to identify and record site
features including weed presence and density.

The mill weed management plan
summarises information from relevant
SWMPs into a table identifying:
 the name of the weed;
 it’s status within the site (whether
declared or not);
 its zoning under the Weed Management
Act 1999; and consequently
 the objective for each weed within the
municipality.

A Natural Values Atlas (NVA) report
provides
information
on
the
presence of native flora and fauna,
weeds, phytophthora and chytrid at a
site and areas adjacent to the site.
This information should be accessed
as part of the impact assessment and
construction planning components of
a development. The NVA database
can be accessed via DPIPWE's web
site.

Setting objectives for weeds at the
site
Six significant weed species were identified
by the plan. Five of these are declared
weeds (which property managers are
required by law to control) and one,
hawthorn, is a non-declared significant
environmental weed. The declared weeds
present are:
 Paterson’s curse
 Gorse
 Blackberry
 English broom
 Canary broom

DPIPWE’s NVA Home Page
(new users can register at site)
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The woody weeds occurred predominantly
within a degraded woodland area surrounding
the old sawmill. Paterson’s curse infested
road edges, and any cleared land amongst the
bush and across open spaces between the mill
and bushland and was identified as a significant
weed on the site. The SWMP for Paterson’s
curse identifies Launceston Municipality as a
“Zone A” area ie. an eradication zone. The St
Leonards area is one of relatively few areas of
intense infestation of this aggressive weed in
the state. Eradication from this site will
contribute to its eventual eradication from St
Leonards.
One of the first steps in the control of
Paterson’s curse is to prevent spread through
preventing seed set of plants germinating on
site and to ensure that Paterson’s curse
material does not leave this site (e.g. as seed in
soil). This last point, in particular, is a critical
reason for the development of the
accompanying weed hygiene plan.
Each of the remaining declared weeds are
classified as Zone B in the municipality and
therefore containment is the primary
objective. It should be noted that where a
weed can be eradicated from a site, regardless
of its zoning, this should be attempted.
Broom is an example of this, where its
eradication is feasible due to low presence and
density on the property. The plan also
provides objectives for the significant, nondeclared environmental weeds. Again all are
summarised in a table identifying:
 The weed;
 its extent on the property; and
 objectives for control on the site.
Weed Survey
The location of weeds found during flora and
fauna surveys were recorded using a handheld
GPS.
A map was then produced identifying site
features, native vegetation and weed
infestations. Each infestation was assigned a
density. Density classes were those used for
monitoring Weeds of National Significance
(WONS), as tabled in A Field Manual for
Surveying and Mapping Nationally Significant
Weeds (McNaught et al, 2006):

Density
Class
Number

Percent Cover Range
or Description

1

Absent

2

Less than 1%

3

1 – 10%

4

11 – 50%

5

7

Greater than 50%
Present (density
unknown)
Not known (or uncertain)

8

Not assessed

6

Weed Control Strategies and
Methods
The plan provides a brief weed control
strategy for each of the major weeds. The
control strategies are linked to the SWMP
objectives to eradicate or contain the
weed; the density of the weed on the site;
and its location and proximity to
neighbouring properties.
For Paterson’s curse this means control
across the entire property, at least
annually. For a “Zone B” weed, like gorse,
control areas are prioritised according to
the objectives of the SWMP (e.g. proximity
to boundaries). A key priority is to protect
and improve over time, the condition of
any area of native bush being retained at
the site.
Many of the weed species on the site are
known to have long seed viability making
regular monitoring and follow-up control a
key to success in these works. The plan
also recommends and describes a range of
different methods to control each species.
Additional information is provided from
DPIPWE’s website including permits and
suitable, registered herbicides.
Timeline and Budget
The plan provides a timeline, in table form,
for actions and likely costs for particular
areas e.g. a separate timeline for Paterson’s
curse; the urban development area; and the
areas of native vegetation. The table
identifies weed control actions that need to

Weed and Disease Planning and Hygiene Guidelines 2015
Page 31

start prior to demolition at the site.
Importantly, each timeline includes reference
to relevant sections within the plan and to
actions from the hygiene plan that will need to
be implemented concurrently.
Tasmanian Weed Management Act 1999
The mill plan makes reference to the Weed
Management Act 1999 including landholder
responsibility to ‘take all reasonable measures to
control the impact and spread of a weed…’ and
makes particular mention of the offences
identified under Section 56 of the Act
(including that it is an offence to… ‘grow,
propagate, scatter or transport a declared weed
(including “deal with … any material or thing …
carrying the weed in any manner that is likely to
result in the spread of the declared weed’, such as
soil). This highlights the proponents
responsibilities to prevent the spread of
declared weeds.
Development of the Weed Hygiene Plan
A weed hygiene plan was developed to reduce
the risk of weeds being introduced onto or
exported off the site. The hygiene plan is a
key document that ensures that the Weed
Management Act 1999 is not contravened.

To avoid this happening, prescriptions are
provided for frequency of cleandown,
management of effluent, keeping of records,
stockpiling and handling soil and demolition
refuse, on-site and off-site disposal
(requiring a permit to transport weed
material from DPIPWE). A general,
stepwise, cleaning inspection and
cleandown procedure is provided together
with checklists for systematic inspection
and cleaning of the various kinds of
machinery and equipment likely to be used
on site.
A weed map of the site is included and
helps personnel identify areas to be
avoided, locations for stockpiling refuse and
spoil prior to on-site burial and/or off-site
disposal and includes the location of the
on-site cleandown facility. In this case the
cleandown facility will be located adjacent
to previous infrastructure to utilise existing
water points. A large area of concrete pad
exists which can be drained to a central
collection point. Material can then be
disposed of by collection and burial.

It is a succinct, practical document that
requires all consultants and contractors to
follow. The document is designed to be
included in site inductions for all people
entering the site.
It is essential that hygiene plans are easy to
understand and easily communicated to a
range of people, which this plan achieves.
There is a very heavy presence of Paterson’s
curse across the whole site including the
demolition area. The area includes a lot of
bare soil and degraded pasture containing a
large soil seed bank. The potential for
machinery, vehicles, footwear, clothing and
equipment to carry viable weed seed off site,
particularly in soil and mud, is very high.
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Site map – The Old Mill – St Leonards, Launceston (courtesy Bushways Environmental
Consultancy)

Paterson’s curse
rosettes at the
St Leonards site
(Photo: Anna
Povey)
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8. Appendices
Appendix One: Weed Management Plan Template
Appendix Two: Hygiene as Part of Weed and Disease Management Planning

Paterson’s curse (Echium plantagineum) - drawing Dennis Morris
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APPENDIX ONE: WEED MANAGEMENT PLAN TEMPLATE

COMPANY NAME

Name of Project
Weed and Disease Management Plan (including
options for hygiene management)
AUTHOR

Date

Type the abstract of the document here. The abstract is typically a short summary of the contents
of the document
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1 Document History and Distribution
Version Control
Version

Date

Author

Notes

Recipient

Date

Notes

Distribution
Version

USE OF TEMPLATE (DELETE IN YOUR DOCUMENT)
This template outlines the structure of a Weed and Disease Management Plan with options
for including hygiene management. In particular circumstances, the plan may only focus on
weeds or diseases, not necessarily both. The format of the template consists of a text box
that details the information that should be included for that section and an example of the
sort of information that could be provided in italics after the text box, for example:


suggested wording where possible to ensure inclusion of important elements and reduce time
spent on preparing the report;

Text in boxes are guidance to the type of project related information that needs
to be included in that section.
This template is intended as an example of a weed management plan - ultimately, the
content and structure of a weed management plan will be driven by the nature of the
development and the legal requirements of the development permits.
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1. INTRODUCTION
This section should include a summary of the project, description of the location, nature
and size of the project and provide sufficient detail of the various stages of the project
so that it can be clearly understood. A map of the site(s) with legend and geographic
locators should also form part of this section.

1.1

Purpose and Scope

The purpose of this Weed and Disease Management Plan (WDMP) is to detail requirements for the
management of weeds associated with the construction of Name of Project. The WDMP identifies
site specific mitigation measures and environmental controls for weed management to ensure weeds
and diseases are effectively managed during works and into the future. The WDMP identifies
measures to control. eradicate and prevent the spread of declared weeds and environmental weeds.

1.2

Background, Aims and Objectives

Describe the proposed activity (development or land use, roadwork, dam, farm, mine,
quarry etc).

This WDMP aims to provide a detailed methodology for mitigating and managing impacts associated
with the presence, emergence and spread of weeds, throughout the project.
The objectives of the Weed and Disease Management Plan are to:






1.3

Record the distribution of weeds declared under the Weed Management Act 1999.
Record the distribution of significant, non-declared, environmental and agricultural weed species.
Record the presence and distribution of pathogens.
Provide control measures for identified weeds and pathogens and prevent new weeds and
pathogens from establishing and spreading.
Establish an ongoing monitoring and control program for weeds and pathogens into the future
for the site.

Site Description and Location

Describe the site, including operational areas, stockpiling areas, cleandown areas and
other ancillary and administrative areas. These areas should be shown on maps, although
some may need to be accompanied with detailed descriptions. The maps should also
show the general location of the development, showing north, clear legends and the
location relative to Tasmania as a whole (See template Appendix a).
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1.4

Supporting Documents and Consultation

You should refer to sources and documents including desktop studies eg. NVA reports,
botanical surveys, field investigations and consultation undertaken in relation to the
project.

1.5

Glossary

EXAMPLE ONLY Table 1. Glossary

Abbreviations

Definitions

DPIPWE

Department of Primary, Industries, Water and Environment

EPA

Environment Protection Agency

WoNS

Weed of National Significance

NVA

DPIPWE’s Natural Values Atlas

2 LEGISLATION, STRATEGIES AND PLANS
There are a range of legislative and regulatory instruments and codes of practice in
Tasmania which may be relevant to your project. The plan should list all relevant
legislation, codes of practice and technical documents and how they apply to the plan.
Other strategies such as Australian Government Weeds of National Significance
(WONS) strategies and best practice manuals as well as regional or municipal weed
plans may also be relevant. Previous weed management or vegetation management
reports for the site or adjacent areas as well as property management plans and
rivercare plans may contain relevant information.
DPIPWE’s Natural Values Atlas contains distributional data for weeds, Phytopthora,
chytrid and native flora and fauna. There is a public access point, but users need to
register. It's important to note that the absence of records for a site does not mean
that there are no weeds there, rather that no one has surveyed the area or put the
data into the NVA.
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EXAMPLE ONLY - Table 2. Legislation, strategies and plans

Legislation, Strategy, Code of
Practice

Application
The Weed Management Act 1999 is the primary
legislation relating to declared weeds in Tasmania
Principal framework for weed management in the
Cradle Coast region with the aim of identifying
priorities and weed management actions within the
region

Eg. Weed Management Act 1999
Eg. Cradle Coast Regional Weed
Management Strategy
Eg. Keeping it Clean – A Tasmanian field
hygiene manual to prevent the spread of
freshwater pests and pathogens

Provide guidance on hygiene management and to
reduce the risk of spreading environmental diseases

3 EXISTING AND POTENTIAL WEED AND DISEASE ISSUES
Weeds, diseases and other pests have the potential to establish and/or spread across the project site
during construction. Increased weed colonisation could potentially have some impact on the ecological
values of adjacent remnant vegetation through displacement of native species and degradation of
fauna habitat.
Weeds may be introduced and spread by construction vehicles or by contaminated soil or materials
bought into the construction area (eg. Vehicles, machinery, equipment, clothing and boots)

3.1

Recorded Weed Species

A weed assessment was undertaken on behalf of the project proponent in (DATE). The following
areas were surveyed and distribution of weeds shown on Map XX. Each of the recorded species was
classified according to their status under the Weed Management Act 1999, and (where appropriate)
as per the following strategies (eg. Weeds of National Significance, Regional Weed Management
Strategy, priority environmental weeds etc.).
Declared weeds:
This information should go in the appendices of the plan with a brief summary here.
Any significant weed species or weeds requiring special management attention
should be discussed here.
Declared weeds in Tasmania are plants that have been declared under the Weed Management Act
1999. The legislation requires that these species be controlled or eradicated according to the relevant
statutory management plan.
XX number of declared weeds were recorded during the survey and/or identified from other sources.
Detailed management strategies for environmental weeds are provided in template Appendix b.
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Environmental weeds:
This information should go in the appendices of the plan with a brief summary here.
Any significant weed species or weeds requiring special management attention
should be discussed here.
Although many common weeds are not listed under legislation, and are therefore not legally required
to be controlled they have the potential to pose a threat to the ecological and agricultural assets
present in the project area and interfere with different stages of the development. Common ‘nondeclared’ weeds include species such as cape weed (Arctotheca calendula) and scotch thistle (Cirsium
vulgare).
XX number of environmental weeds were recorded during the survey and/or identified from other
sources. Detailed management strategies for environmental weeds are provided in template Appendix
b.

Weed distribution should be shown on maps as well as being documented in a list, usually
in the appendices. Data, including coordinates, that has been collected should be made
available to the Natural Values Atlas. Maps should be clear, contain obvious features such
as roads, towns, hills and rivers to help identify locations.

3.2

Recorded Diseases or Symptoms

Appropriate site controls (provide detail) will be implemented to ensure that causing pathogens such as
Phytophthora cinnamomi (Phytophthora) and amphibian chytrid fungus (Chytrid) are not introduced to
the project area, and if detected, within the project area, that quarantine measures will be instigated
to ensure that it is contained.
The main activities at risk of introducing or spreading Phytophthora and Chytrid include:




Through soil, sand gravel or other materials attached to vehicles and machinery used as part
of the development works.
Importing water or soil, sand, and gravel material for construction purposes (eg. roading.
landscaping, filling, bedding etc.).
Spreading the pathogen/disease from infected sites (contaminated) to uninfected (clean) sites.
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4 IDENTIFY MANAGEMENT PRIORITIES
Once the weed and disease surveys have been completed, an assessment of the potential
impacts of those threats will help to identify priorities for management and control. For
example, if there is a declared weed growing in an area that will allow it to be easily
spread as part of the construction work, then it would be a high priority for control and
a focus on hygiene management.
Priorities for weed control, that is, which species are high, medium or low priorities,
should be detailed in the schedules for weed management, (template Appendix c).
Those priorities should also be clearly shown on the weed management maps (as zones).

5 MANAGEMENT AND CONTROL OF WEEDS AND DISEASES
Once weeds and diseases have been identified for a site or area, management and
control strategies can be developed. This includes appropriate removal methods
(including herbicide use information). Different weeds require different approaches to
control, including the type of herbicides to be used. These should be documented.
Control information can be detailed in tabular form (template Appendix c) and should
describe methods for:
 Weed control in detail (e.g. herbicides, physical removal, burning, cultivation, etc.);
 timing and frequency of control activities;
 strategy for monitoring infestations to determine effectiveness, and any necessary
follow-up measures into the future.

If weed material cannot be safely disposed of on-site (e.g. deep burial) then alternative
means of disposal should be identified. This may involve arranging for incineration, deep
burial or composting at a refuse centre. If declared weeds require transportation from
one site to another a permit may be required.
Hygiene measures to prevent spread of weeds and diseases should be incorporated into
the plan - detailed information on hygiene management is contained in Appendix 2.

6 COMMUNICATION AND REPORTING
The key to successful implementation of a weed management plan is ensuring that staff,
contractors and visitors are all aware of their responsibilities in relation to weed
management and hygiene. The weed management plan needs to be easily understood
and be accessible to those who have responsibilities in relation to weed management.
Tool box meetings and other workplace information sessions (eg induction) provide an
opportunity to inform people on the site of their responsibilities. Signs, posters and
maps also help to inform people.
Regular reporting and logging of weed control activities; vehicle, machinery and
soil/sand/gravel movement into and out of the site; cleandown activities; and incidents
ensures accountability and an ability to trace the source of a problem, allowing for quick
mitigation to occur.
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7 MONITORING
Rarely does the need for weed management finish when the development is completed.
The presence of weed propagules, disturbance created and the movement of vehicles
and materials all have the potential to encourage the persistence of weeds. A monitoring
and control program should be developed and indicate:
 Personnel involved;
 frequency and time-of-year of inspections;
 reporting protocols;
 response to weed or disease discoveries (e.g. responsibility and procedure for
control).

Ongoing weed control maybe the responsibility of the developer or the management of
the development. The key point is that the responsibility to control declared weeds
does not finish when the development has been completed.
Post-development monitoring is essential and particularly important where there has
been soil disturbance, importation of materials (water, soil, gravel, sand, etc.), changes
to drainage patterns, or removal of vegetation. Any of these actions can lead to the
germination of dormant seed, or to the establishment of wind-blown weeds/seeds on
recently exposed soil. Importation of materials can also result in the establishment of
pathogens.

The timeframe for monitoring will vary depending on factors such as the presence of
soil seed banks, the possibility for complete eradication of infestations and the likelihood
of re-infestation from adjoining areas. Monitoring at a site may have no specified end
date and be ongoing.

As an example:
The following weed and disease monitoring activities will be undertaken at areas directly impacted by
construction within the project area. These activities will involve:




Monitoring and weed control measures undertaken by a licensed weed contractor at least four
times (early spring, late spring, summer, autumn) in the first year following construction of the
project.
Monitoring and weed control measures undertaken by a licensed weed contractor twice per
year (mid-late spring, mid-late autumn) in the subsequent four years following the project.
Monitoring vegetation condition and collecting soil samples to detect signs of Phytopthora once
every two years in autumn.
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Appendix a: Weed Management Plan – Site Plan




Include site map and any other relevant maps eg: proposed routes for
pipelines or roads, location of threatened species or vegetation communities.
Ensure the map/site plan has a legend, north arrow and contextual reference
for the location of the site.
Show all relevant weed management and hygiene management points:
 entry and exit points
 cleandown areas
 quarantine/exclusion zones
 Control points/areas
 traffic ways
 designated parking areas
 material storage areas for soil, sand and gravel

SITE PLAN
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Appendix b: Recorded Declared and Environmental Weed Species
Example Only
Common Name

Scientific Name

Status*

Municipal
Zone A or
B

Map Zones

gorse

Ulex europaeus

Declared

B

Zones 1, 6 & 8

boneseed

Chrysanthemoides monilifera Declared

A

Zones 3, 4 & 7

sweet pittosporum

Pittosporum undulatum

n/a

Zones 2, 6, & 7

Environmental

*Declared or non-declared (eg environmental, agricultural)
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Appendix c: Options for Weed Management.
Example Only
Management
Weed
Zone*

Control method

Chemical

Timing

Frequency of control

Cut and paint with
herbicide

Glyphosate

Spring to early summer

1 treatment with follow up and
monitor and respond in
subsequent years
1 treatment with follow up

1

Gorse

1

Pampas
grass

Foliage spray

Glyphosate

Spring, summer or
autumn to actively
growing plants

2

Spanish
heath

Cut and paint with
herbicide

Glyphosate

Prior to seed set

1 treatment with follow up

2

Ragwort

Boom spray, foliar
application

Lontrel, marker dye,
surfactant

Nov – Feb

1 treatment with follow up

3

Slender
thistle

MCPA

April to September

3

Gorse

Grazon Extra, marker
dye and surfactant

Spring to early summer

Boom spray rosette
Spot spray, foliar
application

2 treatments throughout this time
period
2 treatments throughout this time
period

Etc.

*Based on priorities for weed management
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APPENDIX 2: Hygiene as Part of Weed and Disease Management
Planning
High risk situations and activities
where weed spread must be avoided:
 Working within a specified quarantine
area.
 Visiting locations known to be free of
weeds and diseases
 Visiting areas containing significant
values
 Visiting a remote area where access is
The level of risk associated with a particular
only by boat, helicopter or light plane
activity will influence how and when hygiene
 Transporting machinery to an island
measures will need to be applied. The risk
 Operating machinery along roadsides
matrix table on the following page will help
or along river banks
assess the level of risk for a particular
 Operating in an area affected by a
activity and the degree to which hygiene
weed or disease that has been
measures should be applied. From this you
assessed as a high priority and should
can develop a list or table of actions to
be contained
implement to either avoid the spread of a
 Transporting weeds or materials (ie
weed and disease or mitigate the risk.
soil or gravel) known (or assessed as
likely) to be contaminated with weed
propagules or diseases.
EXAMPLE
 Moving machinery out of a local area
of operation
A construction site that is heavily
 Moving machinery between properties
infested with gorse requires an
excavator on site. Risk assessment
All of the above activities would require
identifies that there is a high risk of
some kind of kind of hygiene measure to be
machinery contamination via soil and
implemented before, during or after the
plant material. To avoid contamination
activity has taken place. This may involve
the following actions are prescribed:
cleaning of vehicles and machinery,
 excavator cleaned down on site at
equipment, clothing and people. The
completion of the job;
frequency of clean down operations (thus
 all other vehicles allocated a specific
decreasing costs and time) can be reduced
parking area away from infested
by planning and coordinating timing and
area and work zone;
order of works or activities.
 control access of other vehicles on
site.
As long as these prescriptions are
followed, only the excavator will
require to be cleaned down. This saves
time and money by not needing to clean
down other vehicles - these may only
need a visual check.
As part of the planning for your specific
activity or development you will have
identified existing and potential weed and
disease issues. The next step will be to
determine which activities pose a risk of
spreading these weeds and diseases. Of
these activities, what can and cannot be
avoided?
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Risk Assessment Matrix
Recommended actions for grades of risk
Grade

Risk mitigation actions

A

Mitigation actions, to reduce the likelihood and seriousness, to be identified and implemented as
soon as the project commences as a priority.

B

Mitigation actions, to reduce the likelihood and seriousness, to be identified and appropriate
actions implemented during project execution.

C

Mitigation actions, to reduce the likelihood and seriousness, to be identified and costed for
possible action if funds permit.

D

To be noted - no action is needed unless grading increases over time.

N

To be noted - no action is needed unless grading increases over time.

Rating for Likelihood and Seriousness for each risk
L

Rated as Low

M

Rated as Medium

H

Rated as High

E

Rated as Extreme (Used for Seriousness only)

NA

Not Assessed

Grade: Combined effect of Likelihood/Seriousness
Seriousness

Likelihood

low

medium

high

EXTREME

low

N

D

C

A

medium

D

C

B

A

high

C

B

A

A

Change to Grade since last assessment
NEW
—

New risk



Grading decreased

No change to Grade



Grading increased

Source: Tasmanian Government Project Management Guidelines
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Selecting a cleandown site
Cleaning down aims to prevent the spread
of weeds or plant and animal pathogens. It is
most effective where access can be managed
with entry points, roads or tracks under
controlled use restrictions. In selecting a
site, consider the following:
 Locating the clean down site at the
edge, or nearby, to any areas where
weeds or pathogens need to be
contained. Choose sites where land
slopes back into an infested area or
away from areas susceptible to
infestation or the pathogen.
 Ensuring run-off will not enter any
watercourse or water body - a buffer of
at least 30m is desirable.
 Avoiding sensitive vegetation or wildlife
habitat eg. remnant native vegetation
and threatened species.
 Selecting mud free sites (e.g. well
grassed, gravel, bark or timber corded)
which are gently sloped to drain effluent
away from the clean down area.
 Allow adequate space to move tracked
vehicles
 Potential hazards, eg. powerlines
 Consultation with landowner and/or site
manager.
*Note that low loaders are not a suitable
platform for cleaning machinery.

Wherever there are large quantities of
effluent or there is a risk of runoff, the clean
down area should be bunded and a sump
constructed to safely dispose of the effluent.
Take particular care where the effluent is
likely to be contaminated with oils.

Mark or record the clean down sites with
the landowner or manager for
subsequent monitoring and weed control.
Consider your safety
Before undertaking any clean down work
you will need to inspect the site or area
for anything that will endanger personnel
safety. Vehicles and machinery should be
immobilised prior to cleaning down check ignition, brakes and wheel chocks.
Lower implements to ground and secure
hatches. Wear appropriate Personnel
Protective Equipment (PPE).
Equipment for vehicle and
machinery inspections
Where regular vehicle and machinery
inspections are required, it is useful to
keep a set of tools to assist you with the
task. Weed seeds, plant material and soil
can become lodged in areas that are hard
to see and difficult to access. The
following tools may help you:
 Mirrors
 Tools to remove covers or guards
(eg sockets, spanners)
 Torch
 Probe or rod
 Wire
 Safety glasses
 Gloves
 Tray and bags for contaminated
material
 Books or identification guides
 Checklist for critical inspection
points
 Camera
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Cleandown equipment
Personal and small tool wash
equipment
Where work is being undertaken in
sensitive areas, especially where plant
or animal pathogens are a known risk,
portable wash baths for washing
footwear and small tools should be
used. Wash baths can be made from a
fish box (or other suitably sized plastic
box) fitted with an open weave plastic
doormat, a scrubbing brush, pair of
safety gloves, glasses, detergent or
fungicide, and a container of clean
water. For backpacking, a 2 litre bottle,
scrubbing brush, safety gloves and
glasses can be used for small tools and
boot washing.
See page 42 for further detail about
detergents and fungicides

Where field clean down is a regular
practice, equipment should be carried for
that purpose. Large commercial wash
units are available, though in many
instances small self-assembled systems
will be adequate. In industries that use
bushfire slip-on units, these are ideal,
allowing more flexible choice of clean
down sites. Small fire pumps or portable
high pressure wash units are suitable. A
shovel, crow bar and stiff brush are also
required. Farm workshops should also
have suitable clean down equipment.
Where a blowdown only is required,
onboard compressors or portable blower
vacuum may be used along with a small
brush.
Vehicle wash bays
Purpose built wash bays should be used
whenever possible. These clean down
facilities include effective effluent
management systems to protect the
environment. Commercial clean down
facilities are available at most major
towns and a few livestock sale yards.

Portable vehicle wash equipment
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For vehicles and machinery:
Note: DO NOT apply water to
harvesters or other equipment that
may be damaged by water.

Clean down standards and
procedures
General check of clothing and boots for
mud, seeds and other plant material
(For more detail, refer to the Keeping it
Clean manual)
Small tools and portable wash baths
1. Site the washbath just outside the
infected area or at the departure
point for the vehicle or aircraft.
2. Remove all loose mud and dirt from
the object to be cleaned.
3. Use the recommended safety
equipment if washing with a
fungicide (safety gloves and glasses).
4. Part fill the washbath with clean
water, a depth of about 4cms is
adequate for boot washing. Mix a
solution of detergent or fungicide as
required (see below).
5. Clean boots, gaiters and equipment
with the scrubbing brush.
6. Effluent containing registered
products such as fungicides must be
disposed of in accordance with label
recommendations. Otherwise
wherever possible contain the
effluent for appropriate off-site
disposal. Small quantities of effluent
not containing registered chemical
products may be spread away from
watercourses at the site of soiling.
7. A final rinse or wipe with fungicide
or methylated spirits can be used
for sterilisation of scientific
equipment.

1. Locate site and surface or construct
bunding (if required).
2. Safely park the vehicle free of any
hazards eg electrical power lines.
3. Check the vehicle, inside and out,
for where dirt, plant material
including seeds are lodged. Pay
attention to the underside,
radiators, spare tyres, foot wells
and bumper bars.
4. Remove any guards, covers or
plates as required.
5. Knock off large clods of mud, use a
crow bar if required and sweep out
the cabin.
6. Use a vacuum or compressed air
where available for removing dried
plant material like weed seeds and
chaff in radiators and other small
spaces where this material lodges.
Brush off dry material if no other
facilities are available.
7. Clean down with a high pressure
hose and stiff brush/crowbar. Use
only freshwater, preferably from a
treated source or rainwater tank, if
washing down in the field.
8. Start with the underside of the
vehicle, wheel arches, wheels
(including spare). Next do the sides,
radiator, tray, bumper bars etc and
finally upper body. Some vehicles
may need to be moved during clean
down e.g. tracked machinery.
9. If using vehicle ramps, ensure ramps
load rating matches the vehicle, are
placed on a hard level surface,
cannot slide forward when
mounting and that the handbrake is
on and grounded wheels are
chocked when in use.
10. Clean any associated implements,
e.g. buckets.
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11. Check there is no loose soil or
plant material that could be readily
dislodged or removed.
12. In wash bays, steam treat or rinse
off vehicle with clean water.
13. Wash effluent away from vehicle.
Do not drive through wash effluent.

Sometimes contamination is obvious,
other times not so obvious.

Custom standards
Customised clean down standards may
be required under particular
management plans or job specifications
where the control of a serious weed
or pathogen is required. For example,
particular disinfectants may need to be
applied and greater attention to soil
accumulation behind protective plates
and covers may be specified. Similarly
landholders and managers may require
specific clean down requirements.

An inspection will help you
determine if your vehicle or
machine requires cleaning. Save
time and identify and clean only
contaminated parts of the
machine.
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Vehicle cleandown - the less obvious places weeds hide in, including vehicle radiators

Portable washdown unit

Sump to drain cleandown effluent
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Disinfectant Guide (see also the
Keeping it Clean manual)
Water disinfection for Phytophthora
root rot and chytrid frog disease
Water Tankers (fire fighting, cleandown)
Where water for operational activities is
bought into Phytophthora or chytrid
management zones or other areas of native
vegetation sensitive to Phytophthora the
water should be disinfected to prevent the
introduction of these diseases. This situation
will normally only occur during fire fighting
operations where water is drawn from a
different catchment.

The mixed solution should be allowed to
stand a few minutes for disinfection to be
completed. Fire fighting need not be delayed
as there will be adequate time for
disinfection on route to the fire. Where
chlorine-based products are used,
equipment should be rinsed with fresh water
following use as chlorine is corrosive.
Note: Fire fighting foams or detergents will
neutralise chlorine treatments. This will not
be a problem provided that tanks do not
become contaminated with foam or
detergent is not added to the tanks to make
“wet water”. Sterilisation will occur in the
tank prior to foam induction.

Disinfection of water is most easily
undertaken using a product containing a
quaternary ammonium compound (quat)
such as benzalkonium chloride (a general
name for a variety of different compounds of
alkyldimethylbenzylammonium chlorides).
Examples include Phytoclean™ or F10™.
These products should be used in
accordance with the manufacturer’s safety
instructions and mix rates. The
concentration of the mixture can be tested
using quat check papers such as Hydrion.

Clothing and field equipment
Fungicides such as Phytoclean™ or F10™
should be added to washbaths to control the
spread of Phytophthora cinnamomi or chytrid
if:
 sterilising tools used for P. cinnamomi
or chytrid sampling
 entering or washing down within a P.
cinnamomi or chytrid management
zone
 entering a population of threatened
species that is susceptible to P.
Note: These chemicals should not be mixed
cinnamomi.
with other chemicals. It is especially
dangerous to mix chlorine based
DPIPWE (website). Phytophthora
compounds, eg. chlorine bleach, with any
http://dpipwe.tas.gov.au/biosecurityammonia-based compounds, including quats
tasmania/plant-biosecurity/pests-andas toxic vapours can result.
diseases/phytophthora
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Didymo cleaning procedures
(Herbourg 2009; NZ Ministry for
Primary Industries website ):
Removal of plant fragments or dirt should
either take place when leaving the site or in
a location where run-off is not going into a
water body. DO NOT clean the gear with
water from the site you are leaving as you
might just re-contaminate it, unless you use
additional disinfection procedures
afterwards. DO clean your gear BEFORE
you leave to go to a freshwater area.
Level 1: General disinfection
procedures followed whenever
possible as you move to a new site:
 When leaving a waterbody, remove any
visible plants and animals from your gear
and boat.
 Remove any mud and dirt since they
might contain Didymo
 Eliminate water from any conceivable
item before you leave the visiting area
Level 2: Field gear disinfection
procedures:
To disinfect your waders, nets, sieves,
buckets, floats, gloves, etc., use ONE of the
following procedures. Make sure that all
parts of the equipment get fully submerged
or soaked for the whole time period
required:
Non-absorbent items
Submerge all gear in hot water (45ºC
plus - uncomfortable to touch) for at
least 20 minutes, or until soaked
through.
OR
Soak in a 2% solution of household bleach
for 1 minute (one small cup or 200mls with

OR
Soak or spray all surfaces for at least one
minute in 5% dishwashing detergent or
nappy cleaner (two large cups or 500mls
with water added to make 10 litres);
Absorbent items
Felt-soled waders or other absorbent
materials need to soak (45ºC plus) for 45
minutes
Hot water plus detergent: soak for 30
minutes in hot water kept above 45 °C
containing 5% dishwashing detergent or
nappy cleaner;
OR (non-absorbent or absorbent items)
Freeze all gear until solid (> 4hrs)
*NOTE – bleaches are not always
appropriate as they can be corrosive
on some materials and require rinsing
because they foam.
There are a number of commercial
disinfectant products that will kill Didymo
and are being used in sensitive areas in
Tasmania, these include:
Phytoclean® at a 2% solution or F10® Super
Concentrate at a 1% solution. Check the
Material Safety Data Sheets to check that
they are suitable for the intended use. For
further information refer to the Keeping It
Clean manual.
*NOTE - this advice is intended for
didymo. The measures listed here
may not be effective for other invasive
aquatic pests.

water added to make 10 litres)
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Cleandown check lists for specific vehicles and machinery
(Based on:
Far North Coast Weeds (NSW) Machinery and Vehicle cleandown checklist;
Queensland Dept. Natural Resources - Queensland checklist for Inspection Procedures)

Examples of cleaning points - Excavator and 4wd (source: Keeping it Clean manual)
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CLEANING/INSPECTION LIST FOR UTILITY/4WD
Date:

Site:

Vehicle:

Registration/ID:

Area
Engine bay

Contamination point
Front grill
Radiator and other cooling cores or
fins
Grill or recess under wipers
Engine mounts
Top of gearbox
Battery recess/tray
Any recesses on engine or manifold
Air cleaner (including element)

Cabin

Footwells
Carpets and mats
Seats
Tool boxes
Air vents

Wheels and arches

Tyre treads
Rims and wheel caps
Wheel arches
Mud flaps and brackets
Brakes

Tray

Body of tray (especially any recesses)
Mats and toolboxes
Around fuel tank caps

Under carriage

Chassis rails
Struts and stabilisers
Steering components
Axels and differentials
Spare tyre and mounts
Guards
Fuel Tank

Attachments

Bull bar

Inspected

Cleaned

Method

Cleaning method: Mechanical (M), Compressed Air (CA), Vacuum (V), High Pressure Water (HPW), Low Pressure Water (LPW)

Inspected by:

Signature:
Signature:

Cleaned by:
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CLEANING/INSPECTION LIST FOR AN EXCAVATOR
Date:

Site:

Vehicle:

Registration/ID:

Area
Engine bay

Contamination point
Engine bay floor
Fan shroud and radiator cores
Air filters (shake/tap filters to
determine if clean)
Glacier plate (near radiator)

Cabin

Footwells
Carpets and mats
Seats
Tool boxes
Air vents

Excavation body

Hollow section chassis channels
Channels for hydraulic hoses from
driven motor
Counterweight void spaces
Removable track adjuster guards and
lubrication points
Turret pivot area
Arms/booms - pivot points

Bucket/Blade

Between teeth of adapters
Wear plates

Rear blade
(Stabiliser)

Inspected

Cleaned

Method

Wear plates
Hollow section arms
Hollow section blade

Cleaning method: Mechanical (M), Compressed Air (CA), Vacuum (V), High Pressure Water (HPW), Low Pressure Water (LPW)

Inspected by:

Signature:
Signature:

Cleaned by:
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CLEANING/INSPECTION LIST FOR TRACK TYPE DOZERS
Date:

Site:

Vehicle:
Area
Engine

Drivers cab

Registration/ID:
Contamination point
Check radiator core and engine area
for residues.
Remove and check the air
filter/cleaner (these often require
destruction where they are clogged
with QRM).
Check carefully the void space
between the oil and radiator cores.
Battery Box - Lift/remove the battery
to check for contamination (battery
box may be at side/rear or under
seat).

Inspected

Cleaned

Method

Check externally under and around
driver’s cab.
Check under mats in cab.
Remove/lift seat; remove/lift floor pans
to allow checking to top of
transmission.
Check air conditioner filter (if fitted) –
shake/tap filter to check if clean
Check externally under and around
driver’s cab.
Check under mats in cab.

Body

Belly plates should be removed to
allow inspection and cleaning
Rear plates at back of dozer should be
removed to allow inspection and
cleaning.
Hydraulic cover plates should be
removed to allow inspection and
cleaning.

Tracks/track frame

Examine tracks carefully.
Ensure inspection/cover plates are
removed to allow inside track area.
Check idler wheels (these support the
tracks).

Fuel cells

Are removable therefore dirt etc can
pack between the tank and the frame.

Blade

Ensure that edge of blade top/bottom
is not split – this allows soil to be
packed very tightly in the hollow.
Check cutter points/wear blades.
Check carefully the pivot points and
adaptors at the rear of the front blade
– these allow the blade to change
height and angle. Sometimes soil has
compacted and is difficult to dislodge.
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Area

Contamination point
Check trunction arms
Check all hollow sections

Inspected

Ripper support
frame is usually
hollow

Check carefully if any contaminants
have entered this section. The tynes
may need to be removed.

Tynes

Tynes need careful inspection.
Contamination may often be removed
by water blasting, but tynes may need
to be removed in some cases.

Ripper points

A pin holds on the ripper points. Dirt
can compact under the ripper points.

All areas

Check if any sections or channels are
hollow and determine if there is a
possible entry point for contamination.
Check if plates are covering a
compartment or space that may have
collected dirt/trash.

Cleaned

Method

Cleaning method: Mechanical (M), Compressed Air (CA), Vacuum (V), High Pressure Water (HPW), Low Pressure Water (LPW)

Inspected by:

Signature:
Signature:

Cleaned by:
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CLEANING/INSPECTION LIST FOR WHEELED LOADERS & COMPACTORS
Date:

Site:

Vehicle:
Area
Engine and running
gear

Registration/ID:
Contamination point
Air cleaner and air filters

Inspected

Cleaned

Method

Air conditioner unit
Under and around removable fuel cells
Brake assemblies
Canopy/cabin

Hollow channels
Void space between cab and body
(bird’s nests have been found here)
Footwells
Carpets and mats
Seats

Body

Feet of adaptors on compactors
Hydraulic points
Articulation points of hydraulics
Counterweight void spaces
Between dual wheels

Bucket/Blades

Blade wear plates
Blade teeth and adaptors

Cleaning method: Mechanical (M), Compressed Air (CA), Vacuum (V), High Pressure Water (HPW), Low Pressure Water (LPW)

Inspected by:

Signature:
Signature:

Cleaned by:
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CLEANING/INSPECTION LIST FOR DUMP TRUCKS
Date:

Site:

Vehicle:
Area
Engine and running
gear

Registration/ID:
Contamination point
Air cleaner

Inspected

Cleaned

Method

Air conditioner unit
Cabin

Footwells
Carpets and mats
Behind and under seats
Tool boxes
Air vents

Body

Hollow channels in tray frame
Between dual wheels (where
applicable)

Cleaning method: Mechanical (M), Compressed Air (CA), Vacuum (V), High Pressure Water (HPW), Low Pressure Water (LPW)

Inspected by:

Signature:
Signature:

Cleaned by:
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Useful Resources and References
Hygiene Management
Allan, K., & Gartenstein, S. (2010). Keeping
it Clean – A Tasmanian field hygiene manual
to prevent the spread of freshwater pests and
pathogens. NRM South, Hobart
http://dpipwe.tas.gov.au/invasivespecies/weeds/weed-hygiene/keeping-itclean-a-tasmanian-field-hygiene-manual

DPIPWE (website). Platypus fungal
disease
http://dpipwe.tas.gov.au/wildlifemanagement/fauna-oftasmania/mammals/echidnas-andplatypus/platypus/platypus-fungal-disease

Auld, B.A., & Medd, R.W. (1987). Weeds An Illustrated Botanical Guide to the Weeds
of Australia. Inkata Press, Melbourne.

Laffan, J. and Honeywood, S. (2013).
Machinery hygiene: inspecting and cleaning
machinery to prevent the spread of weeds,
pests and diseases. NSW Department of
Primary Industries, Paterson. (Available
from the NSW DPI online bookstore).

Baldyga, N. (2006). Machinery Hygiene
Guidelines for Roadside Managers –
Minimising the Spread of Chilean Needle
Grass. Department of Primary Industries,
Victoria.

McDonald, D (2009). Management of
Roadside and Corridor Vegetation Practical
guidelines for minimising the spread of weeds
(Cradle Coast Region). Cradle Coast
Natural Resource Management, Burnie.

Civil Contractors Federation, State of
Victoria, Department of Primary
Industries, Department of Sustainability
and Environment, Vic Roads and the
Association of Land Development
Engineers, (2011). A Guide for Machinery
Hygiene for Civil Construction. Civil
Construction Federation.
http://agriculture.vic.gov.au/agriculture/pes
ts-diseases-and-weeds/weeds/weedstopvehicle-hygiene-program/machineryhygiene/machinery-hygiene-for-civilconstruction

Identifying Weeds

Blood, K. (2001) Environmental Weeds: A
Field Guide for SE Australia. CH Jerram &
Assoc and CRC for Weed Management
Systems.
Connolly, A. Coastal Weeds of Tasmania A Guide to Coastal and Environmental Weeds
of Tasmania. Edited by Wind, A., Burns, D.,
Kinsey, M., Roberts, J. and Crane, A.

DPIPWE (website). Didymo
http://dpipwe.tas.gov.au/biosecuritytasmania/aquatic-pests-anddiseases/aquatic-biosecuritythreats/didymo-(rock-snot)
DPIPWE (website). Chytrid frog
disease
http://dpipwe.tas.gov.au/biosecuritytasmania/animal-biosecurity/animalhealth/wildlife/frog-disease-chytrid-fungus
DPIPWE (website). Phytophthora
http://dpipwe.tas.gov.au/biosecuritytasmania/plant-biosecurity/pests-anddiseases/phytophthora

Alfasane, M. A., Khondker, M., Islam, M.S.,
Bhuiyan, A.H. (2010). Egeria Densa
Planchón (Hydrocharitaceae): A New
Angiospermic Record For Bangladesh.
Bangladesh J. Plant Taxon 17(2): 209-213.

GRDC (2007) Weeds Ute Guide. Southern
edition. Version 2. The Grains Research
and Development Corporation.
Hyde-Wyatt, B.H. and Morris, D.I. (2011)
Tasmanian Weed Handbook (3rd Edition).
Department of Primary Industries, Parks,
Water and Environment, Hobart
Tasmania, available at:
http://dpipwe.tas.gov.au/invasivespecies/weeds/weed-publications-andresources/weed-links-and-resources
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Parsons, W.T. and Cuthbertson, E.G.
(1992). Noxious Weeds of Australia. Inkata
Press, Melbourne.
Richardson, R.G. and F.J. (2011) Weeds of
the South East – an identification guide for
Australia. second edition. R.G. and F.J.
Richardson. Victoria.
Mapping Weeds

Cradle Coast Regional Weeds Advisory
Group (2010) Cradle Coast Regional Weed Management Strategy, Cradle
Coast NRM, Burnie.
http://www.cradlecoastnrm.com/ourlibrar
y_docs.html
Websites
Department of Primary Industries, Parks,
Water and Environment
Declared Weed Information – legislation,
weed identification and control options:
www.dpipwe.tas.gov.au/weeds

Atlas of Living Australia:
http://www.ala.org.au/
Department of Primary Industries, Parks,
Water and Environment – Natural Values
Atlas (new users can register at site):
https://www.naturalvaluesatlas.tas.gov.au/
McNaught, I., Thackway, R., Brown, L. and
Parsons M. (2006). A field manual for
surveying and mapping nationally
significant weeds. Canberra, Bureau of
Rural Sciences.
http://weeds.ala.org.au/docs/Weeds_Manu
al.pdf
Strategies
Natural Resource Management Ministerial
Council (2006). Australian Weeds Strategy
– A national strategy for weed
management in Australia. Australian
Government Department of the
Environment and Water Resources,
Canberra ACT.
Cronin, S.J. (2004). Weed Management
Strategy - Northern Natural Resource
Management Region (updated 2012).
NRM North, Launceston.
http://www.nrmnorth.org.au/plans-andstrategies
Temple-Smith, R. (no date) Southern
Tasmanian Weed Strategy 2011-2016 Southern Tasmania Natural Resource
Management Region:
http://www.nrmsouth.org.au/wpcontent/uploads/2014/10/southerntasmani
anweedss.pdf

Department of Primary Industries, Parks,
Water and Environment
Plant Biosecurity Manual:
http://dpipwe.tas.gov.au/biosecuritytasmania/plant-biosecurity/plantbiosecurity-manual
Ministry for Primary Industries Information on didymo including cleaning
equipment:
http://www.mpi.govt.nz/protection-andresponse/finding-and-reporting-pests-anddiseases/pest-and-diseasesearch?article=1675
Tasmanian Legislation Online –
Weed Management Act and Regulations as
well as other relevant legislation.
http://www.thelaw.tas.gov.au
Australian Government National weed strategy:
http://www.environment.gov.au/biodiversit
y/invasive/weeds/publications/strategies/we
ed-strategy.html
Atlas of Living Australia
Weeds of National Significance Best
Practice Manuals.
http://weeds.ala.org.au/WoNS/
Weeds Cooperative Research Centre
(CRC) guides and factsheets.
http://www.dpi.nsw.gov.au/agriculture/pest
s-weeds/weeds/publications/weeds-crcpubs
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Glossary
Control: involves actions to remove a weed
infestation or to contain it and prevent
spread to other areas.
Containment: preventing a weed or
disease from spreading to a new area,
perhaps with quarantine measures enforced
in order to prevent further spread.
Containment may be an adjunct to or an
approach used in an eradication campaign.
Declared weed: Plant species that is
declared under the Tasmanian Weed
Management Act 1999.
Developments or works: activities that
may result in disturbance to the land,
including major development projects,
subdivisions, road construction, quarries, and
infrastructure construction for irrigation,
dams, power, telecommunication and water
supply. These developments can occur on
either public or private land.
Disease: is the result of an infection by a
pathogen that adversely affects an organism.
Examples include dieback (Phytophthora
cinnamomi), fire blight on fruit (Erwinia
amylovora), chytridiomycosis or chytrid frog
disease (Batrachochytrium dendrobatidis),
myrtle rust (Puccinia psidii).
Environmental weed: Plant species that
have an adverse impact on the environment,
including native flora and fauna.
Eradication: the elimination of a weed
incursion species from an area. Eradication
requires that the seed bank is eliminated
and the species is no longer being
detectable.
Establishment: the weed incursion
species persists, for the foreseeable future,
within any area and where it is not feasible
(whether in terms of technical feasibility or
a cost: benefit analysis) to eradicate the
weed species.

Incursion: the detection of a species in a
place where it has not previously been found.
Infested area: declared under the Weed
Management Act 1999 to prevent the spread
of a weed into a new area. Includes powers
to control access and movement.
Invasive species: an exotic species that
establishes a wild population and spreads
beyond the place of introduction and
becomes abundant.
Native species: a species found within its
native range (in Australia this means that it
is indigenous to Australia).
Naturalised species: a species with a freeliving self-sustaining population outside its
native range.
Pathogen: a living microorganism such as
bacterium, virus or fungi that causes diseases
in plants and animals. Examples include
Phytophthora cinnamomi, Puccinia psidii (myrtle
rust), Erwinia amylovora (fire blight) and
Batrachochytrium dendrobatidis (chytrid frog
disease).
Propagule: spores, seeds, fruits or
vegetative parts capable of producing a new
plant.
Quarantine area: established under the
Plant Quarantine Act 1997 in order to prevent
the spread of a pest to new areas. Includes
powers to control access and movement.
Rehabilitation: actions that seek to quickly
repair damaged ecosystem function,
particularly productivity. Indigenous species
and ecosystem structure and function are the
targets for rehabilitation.
Weed: a plant (or plant like organism eg.
algae) that requires some form of action to
reduce its harmful effects on the
environment, economy, human health and/or
amenity.
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Appendix G
Water Quality Guideline Values for
the Upper Huon Estuary 2019

Geeveston Sewage Treament Plant Outfall Relocation Project

Environmental Impact Statement

Water Quality Guideline Values for the Upper Huon
Estuary
February 2019

Background
TasWater proposes to change the Geeveston WWTP outfall location and continue to discharge treated
effluent from its WWTP into the Hospital Bay in the Upper Huon Estuary.
The water quality guideline values determined from site-specific water quality values and default
national guideline values are for 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 Hospital Bay (Upper Huon Estuary) site PEVs, where the proposed discharged is located, are
detailed under estuarine waters in Table 1.
Table 1 PEVs for estuaries including Hospital Bay 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 Hospital Bay.

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 Upper Huon Estuary where the
Geeveston WWTP outfall is proposed to discharge. 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

UPPER HUON
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-HEDC13
Site Location: E: 498550 N: 5222185
Water Body Name: Huon 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 Huon Estuary north of a line between Whale Point and Bullock Point to the Huonville Bridge.
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)

6.2

6.6

7.0

8.2

10.1

10.8

11.4

153

Dissolved Oxygen (%)

74.4

80.4

83.7

91.7

97.3

99.6

102.1

153

Salinity (PPT)

4.1

5.4

8.4

17.8

29.3

32.5

34.3

150

Field Cond@TRef25 (mS/cm)

7.8

11.5

13.9

29.7

45.2

49.5

51.9

94

pH field - sensor TC

7.1

7.3

7.5

7.8

8.0

8.1

8.2

136

Temperature (Celsius)

7.2

8.3

9.4

14.1

17.9

19.4

20.6

153

Turbidity (NTU)

1.0

1.2

2.0

5.1

10.6

18.2

18.9

58

-993

-874

66

310

441

462

475

96

0.3

0.3

0.3

1.3

2.3

3.0

4.0

145

TAN as N (mg/L)

0.003

0.004

0.006

0.010

0.015

0.018

0.021

141

Nitrite and Nitrate as N mg/L

0.001

0.001

0.004

0.025

0.046

0.057

0.064

60

Nitrate as N mg/L

0.001

0.001

0.001

0.011

0.030

0.040

0.047

141

Nitrite as N mg/L

0.001

0.001

0.001

0.004

0.009

0.010

0.013

47

Nitrogen (Total) as N mg/L

0.16

0.17

0.20

0.25

0.31

0.33

0.35

153

Phosphorus (Total) as P mg/L

0.01

0.01

0.01

0.02

0.03

0.03

0.04

153

DRP as P mg/L

0.002

0.002

0.003

0.005

0.008

0.010

0.013

96

Redox (mV)
Chlorophyll a (µg/L)*

0.6
0.8
1.4
2.5
2.9
3.2
3.4
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)

6.5

6.6

6.9

7.4

8.2

8.8

8.9

34

Dissolved Oxygen (%)

82.0

82.8

84.9

90.2

95.0

100.0

102.1

34

Salinity (PPT)

6.4

10.0

11.3

19.2

27.6

30.9

31.8

32

Field Cond@TRef25 (mS/cm)

8.3

12.2

17.0

30.5

41.8

43.6

47.7

20

pH field - sensor TC

7.1

7.3

7.5

7.7

8.0

8.0

8.1

26

Temperature (Celsius)

16.0

16.7

16.9

19.1

20.6

21.8

22.2

34

Turbidity (NTU)

1.0

1.5

2.1

10.6

18.5

21.1

55.1

12

Redox (mV)

12

28

49

394

440

449

478

20

Chlorophyll a (µg/L)*

0.7

1.1

1.1

2.0

2.8

3.6

4.3

34

TAN as N (mg/L)

0.002

0.003

0.004

0.007

0.009

0.009

0.009

30

Nitrite and Nitrate as N mg/L

0.001

0.001

0.001

0.001

0.004

0.004

0.005

9

Nitrate as N mg/L

0.001

0.001

0.001

0.001

0.001

0.004

0.005

29

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.002

0.002

0.003

8

Nitrogen (Total) as N mg/L

0.13

0.14

0.17

0.22

0.28

0.31

0.34

34

Phosphorus (Total) as P mg/L

0.01

0.01

0.02

0.02

0.03

0.03

0.03

34

DRP as P mg/L

0.001

0.002

0.002

0.004

0.004

0.006

0.007

22

0.8
0.8
1.1
2.2
2.7
2.8
2.8
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)

5.8

6.1

6.6

7.4

9.1

9.6

9.7

57

Dissolved Oxygen (%)

67.4

74.1

79.6

85.9

92.2

95.0

96.2

57

Salinity (PPT)

6.1

6.8

11.4

25.3

31.6

34.0

34.8

56

Field Cond@TRef25 (mS/cm)

10.6

11.9

14.1

40.7

48.2

51.6

52.7

35

pH field - sensor TC

7.3

7.5

7.5

7.9

8.0

8.0

8.1

52

Temperature (Celsius)

9.4

10.1

12.5

14.5

16.7

17.5

18.4

57

Turbidity (NTU)

0.9

1.1

1.6

2.7

9.2

9.5

10.2

14

-997

-994

-936

237

437

457

467

38

0.3

0.3

0.5

1.4

2.0

2.6

2.9

52

TAN as N (mg/L)

0.005

0.006

0.007

0.012

0.017

0.022

0.026

51

Nitrite and Nitrate as N mg/L

0.003

0.004

0.009

0.033

0.050

0.057

0.059

25

Nitrate as N mg/L

0.001

0.001

0.003

0.018

0.035

0.042

0.047

53

Nitrite as N mg/L

0.001

0.001

0.005

0.009

0.010

0.014

0.014

20

Nitrogen (Total) as N mg/L

0.17

0.21

0.25

0.29

0.32

0.33

0.35

57

Phosphorus (Total) as P mg/L

0.01

0.01

0.02

0.03

0.03

0.04

0.04

57

DRP as P mg/L

0.002

0.003

0.005

0.006

0.010

0.013

0.014

33

Redox (mV)
Chlorophyll a (µg/L)*

0.3
0.7
1.0
1.7
2.7
2.8
3.1
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)

7.6

8.3

9.0

10.6

11.3

11.5

11.6

33

Dissolved Oxygen (%)

87.1

87.4

88.7

94.3

98.0

99.6

101.6

33

Salinity (PPT)

2.4

4.0

5.4

9.5

19.8

30.7

33.0

33

Field Cond@TRef25 (mS/cm)

7.3

7.3

12.5

16.3

32.4

49.0

52.2

21

pH field - sensor TC

7.0

7.2

7.4

7.7

7.9

8.1

8.2

32

Temperature (Celsius)

6.3

6.7

7.0

8.7

9.5

11.1

12.0

33

Turbidity (NTU)

1.0

1.7

3.6

7.8

12.4

18.2

19.2

17

Redox (mV)

131

154

187

292

435

473

475

21

Chlorophyll a (µg/L)*

0.3

0.3

0.3

0.3

0.6

0.7

1.0

30

TAN as N (mg/L)

0.009

0.009

0.010

0.012

0.015

0.015

0.017

32

Nitrite and Nitrate as N mg/L

0.021

0.024

0.026

0.030

0.056

0.065

0.068

15

Nitrate as N mg/L

0.015

0.015

0.019

0.026

0.040

0.049

0.056

32

Nitrite as N mg/L

0.003

0.003

0.004

0.004

0.005

0.005

0.007

11

Nitrogen (Total) as N mg/L

0.19

0.20

0.21

0.25

0.31

0.34

0.36

33

Phosphorus (Total) as P mg/L

0.01

0.01

0.01

0.01

0.02

0.02

0.03

33

DRP as P mg/L

0.003

0.003

0.004

0.005

0.007

0.010

0.010

21

1.7
2.1
2.4
2.7
3.1
3.3
3.3
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)

7.0

7.6

8.1

9.1

10.2

10.3

10.9

29

Dissolved Oxygen (%)

87.1

91.1

92.5

97.1

100.1

103.2

104.8

29

Salinity (PPT)

3.6

6.9

10.0

14.5

21.9

32.7

34.1

29

Field Cond@TRef25 (mS/cm)

12.2

13.4

17.9

23.3

38.6

50.2

51.4

18

pH field - sensor TC

7.3

7.4

7.5

7.8

8.0

8.1

8.2

26

Temperature (Celsius)

9.1

10.1

11.3

13.1

15.6

16.8

18.3

29

Turbidity (NTU)

1.2

1.5

2.1

3.9

6.7

8.0

8.7

15

Redox (mV)

54

91

122

406

447

455

469

17

Chlorophyll a (µg/L)*

0.1

0.3

0.5

1.5

3.0

4.6

5.5

29

TAN as N (mg/L)

0.003

0.005

0.005

0.009

0.012

0.013

0.018

28

Nitrite and Nitrate as N mg/L

0.002

0.003

0.003

0.013

0.025

0.026

0.072

11

Nitrate as N mg/L

0.001

0.001

0.001

0.008

0.014

0.019

0.023

27

Nitrite as N mg/L

0.001

0.001

0.001

0.002

0.003

0.004

0.004

8

Nitrogen (Total) as N mg/L

0.15

0.18

0.18

0.22

0.25

0.29

0.32

29

Phosphorus (Total) as P mg/L

0.01

0.01

0.01

0.02

0.02

0.02

0.03

29

DRP as P mg/L

0.002

0.002

0.003

0.004

0.005

0.008

0.010

20

0.7
1.5
2.1
2.6
3.4
4.0
5.1
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)

4.8

5.0

5.5

6.5

7.1

7.6

8.0

143

Dissolved Oxygen (%)

58.1

62.6

68.4

77.9

85.0

90.3

95.1

143

Salinity (PPT)

32.9

33.8

34.4

35.0

35.8

36.2

37.0

140

Field Cond@TRef25 (mS/cm)

50.5

52.0

52.8

53.9

54.7

55.8

56.8

84

pH field - sensor TC

7.5

7.6

7.7

8.0

8.1

8.2

8.2

124

Temperature (Celsius)

11.6

11.9

12.4

14.6

16.5

17.2

17.9

143

Turbidity (NTU)

0.3

0.5

0.8

3.3

9.2

10.9

13.3

49

Redox (mV)

-53

35

104

406

451

478

487

86

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)

5.0

5.3

5.8

6.4

7.2

7.5

8.1

34

Dissolved Oxygen (%)

64.3

69.2

72.2

80.1

90.2

95.0

100.6

34

Salinity (PPT)

32.5

33.0

33.7

34.7

35.2

35.7

35.9

32

Field Cond@TRef25 (mS/cm)

47.8

49.8

51.1

52.9

54.1

54.5

55.8

20

pH field - sensor TC

7.3

7.6

7.8

8.0

8.1

8.2

8.2

26

Temperature (Celsius)

14.5

14.6

15.0

16.5

17.9

18.4

18.9

34

Turbidity (NTU)

0.5

0.7

1.4

1.7

8.0

10.0

25.2

13

2

23

35

401

445

454

503

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)

4.4

4.7

4.9

5.7

6.4

6.6

6.9

50

Dissolved Oxygen (%)

55.4

57.7

62.2

70.4

78.4

81.6

82.9

50

Salinity (PPT)

34.2

34.7

34.8

35.1

36.1

36.3

37.1

49

Field Cond@TRef25 (mS/cm)

52.9

52.9

53.1

54.3

54.9

56.6

57.1

28

pH field - sensor TC

7.6

7.7

7.7

8.0

8.0

8.1

8.2

43

Temperature (Celsius)

13.5

14.0

14.6

15.9

16.6

17.0

17.5

50

Turbidity (NTU)

0.5

0.7

1.4

7.4

9.5

10.3

12.3

10

-982

-860

104

400

451

467

689

31

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)

6.4

6.5

6.7

6.9

7.1

7.3

7.5

30

Dissolved Oxygen (%)

74.8

75.7

77.5

80.7

82.8

85.0

85.4

30

Salinity (PPT)

34.4

34.6

34.7

35.1

35.9

36.3

37.0

30

Field Cond@TRef25 (mS/cm)

52.6

53.1

53.3

54.1

54.8

55.7

56.2

18

pH field - sensor TC

7.4

7.6

7.7

7.9

8.1

8.1

8.1

29

Temperature (Celsius)

10.4

10.8

11.7

12.3

13.1

13.5

13.7

30

Turbidity (NTU)

0.2

0.2

0.5

4.7

11.4

11.9

14.7

12

Redox (mV)

125

144

165

365

463

480

484

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)

5.6

5.9

6.2

7.1

7.8

8.1

8.4

29

Dissolved Oxygen (%)

67.7

68.4

72.7

81.6

92.6

96.7

98.9

29

Salinity (PPT)

32.7

33.3

34.0

35.0

35.8

35.9

36.7

29

Field Cond@TRef25 (mS/cm)

51.7

52.1

52.4

53.9

54.2

55.0

56.1

18

pH field - sensor TC

7.5

7.6

7.7

8.0

8.2

8.2

8.2

26

Temperature (Celsius)

11.5

11.7

12.1

12.7

13.6

14.1

14.4

29

Turbidity (NTU)

0.5

0.7

0.9

2.2

6.9

7.3

8.1

14

Redox (mV)

47

91

115

415

456

473

495

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)

4.5

4.8

5.2

6.3

7.1

7.3

7.6

143

Dissolved Oxygen (%)

56.3

59.2

65.3

77.1

83.1

85.9

89.5

143

Salinity (PPT)

33.8

34.2

34.7

35.1

35.9

36.2

37.1

140

Field Cond@TRef25 (mS/cm)

51.9

52.5

53.0

54.1

54.7

55.9

56.8

84

pH field - sensor TC

7.5

7.6

7.7

7.9

8.1

8.1

8.2

124

Temperature (Celsius)

11.6

11.9

12.4

14.5

16.4

17.2

17.7

143

Turbidity (NTU)

0.5

0.8

1.0

4.1

10.1

10.9

15.3

48

Redox (mV)

-57

32

101

408

451

478

487

86

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.004

0.007

0.012

0.023

0.030

0.037

133

Nitrite and Nitrate as N mg/L

0.003

0.003

0.012

0.047

0.068

0.074

0.075

51

Nitrate as N mg/L

0.002

0.003

0.009

0.032

0.059

0.064

0.066

134

Nitrite as N mg/L

0.001

0.001

0.001

0.005

0.013

0.016

0.022

38

Nitrogen (Total) as N mg/L

0.19

0.22

0.25

0.31

0.36

0.38

0.40

144

Phosphorus (Total) as P mg/L

0.03

0.03

0.03

0.04

0.05

0.05

0.05

144

DRP as P mg/L

0.007

0.009

0.010

0.013

0.016

0.017

0.019

96

0.2
0.3
0.4
0.4
0.6
0.7
0.7
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)

4.8

5.0

5.4

6.2

6.8

7.2

7.3

34

Dissolved Oxygen (%)

62.4

65.1

69.0

78.2

85.7

88.3

89.7

34

Salinity (PPT)

34.0

34.1

34.2

34.8

35.4

35.8

35.9

32

Field Cond@TRef25 (mS/cm)

49.8

51.8

52.0

53.1

54.2

54.6

56.0

20

pH field - sensor TC

7.5

7.6

7.8

8.0

8.1

8.1

8.2

26

Temperature (Celsius)

14.1

14.5

14.6

16.4

17.4

18.1

18.5

34

Turbidity (NTU)

0.7

1.0

1.5

6.4

9.9

10.3

20.7

12

2

20

32

403

445

454

503

20
30

Redox (mV)

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.002

0.003

0.007

0.012

0.021

0.025

0.035

Nitrite and Nitrate as N mg/L

0.001

0.001

0.002

0.003

0.009

0.014

0.018

9

Nitrate as N mg/L

0.001

0.001

0.002

0.004

0.014

0.017

0.021

30

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.001

0.003

0.006

8

Nitrogen (Total) as N mg/L

0.15

0.18

0.22

0.26

0.33

0.36

0.37

34

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.03

0.04

0.05

0.05

34

DRP as P mg/L

0.005

0.005

0.007

0.010

0.013

0.014

0.017

22

0.2
0.3
0.4
0.5
0.6
0.7
0.7
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)

4.0

4.3

4.7

5.4

6.3

6.5

6.6

50

Dissolved Oxygen (%)

50.4

55.9

58.7

66.6

78.3

80.5

82.1

50

Salinity (PPT)

34.6

34.7

34.9

35.1

36.1

36.4

37.2

49

Field Cond@TRef25 (mS/cm)

52.9

53.0

53.2

54.4

55.0

56.6

57.3

28

pH field - sensor TC

7.6

7.7

7.7

7.9

8.0

8.1

8.2

43

Temperature (Celsius)

13.7

14.2

14.6

15.9

16.5

16.9

17.5

50

Turbidity (NTU)

0.7

0.8

1.8

6.2

9.9

10.3

13.6

11

-990

-892

98

403

451

467

688

31

Redox (mV)

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.005

0.008

0.013

0.019

0.027

0.032

46

Nitrite and Nitrate as N mg/L

0.006

0.011

0.029

0.049

0.069

0.071

0.075

19

Nitrate as N mg/L

0.006

0.015

0.020

0.032

0.056

0.063

0.065

47

Nitrite as N mg/L

0.001

0.002

0.007

0.013

0.019

0.023

0.026

14

Nitrogen (Total) as N mg/L

0.23

0.27

0.29

0.32

0.37

0.39

0.41

51

Phosphorus (Total) as P mg/L

0.03

0.03

0.04

0.04

0.05

0.05

0.06

51

DRP as P mg/L

0.011

0.011

0.012

0.014

0.017

0.019

0.019

33

0.4
0.4
0.4
0.5
0.6
0.7
0.7
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)

6.4

6.4

6.7

7.0

7.3

7.4

7.5

30

Dissolved Oxygen (%)

75.4

76.4

77.8

81.2

83.5

85.3

86.4

30

Salinity (PPT)

34.5

34.6

34.7

35.1

35.9

36.3

37.1

30

Field Cond@TRef25 (mS/cm)

52.7

53.2

53.4

54.2

54.8

55.8

56.2

18

pH field - sensor TC

7.3

7.7

7.7

7.9

8.1

8.1

8.1

29

Temperature (Celsius)

10.4

10.8

11.8

12.3

13.2

13.5

13.7

30

Turbidity (NTU)

0.5

0.7

1.1

8.6

11.1

12.4

15.3

11

Redox (mV)

121

142

154

365

464

480

483

18

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.004

0.009

0.013

0.014

0.015

29

Nitrite and Nitrate as N mg/L

0.055

0.063

0.063

0.066

0.075

0.075

0.076

12

Nitrate as N mg/L

0.044

0.047

0.052

0.060

0.065

0.068

0.069

29

Nitrite as N mg/L

0.004

0.005

0.005

0.008

0.010

0.012

0.013

8

Nitrogen (Total) as N mg/L

0.22

0.24

0.28

0.32

0.36

0.38

0.41

30

Phosphorus (Total) as P mg/L

0.03

0.03

0.03

0.04

0.04

0.05

0.05

30

DRP as P mg/L

0.010

0.011

0.012

0.014

0.015

0.016

0.016

21

0.3
0.3
0.3
0.4
0.4
0.5
0.7
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

5.4

5.8

6.8

7.5

7.8

7.9

29

Dissolved Oxygen (%)

58.2

62.9

67.7

80.3

86.1

91.5

91.9

29

Salinity (PPT)

33.3

33.7

34.1

35.2

35.8

36.0

36.9

29

Field Cond@TRef25 (mS/cm)

52.4

53.0

53.2

54.1

54.4

55.2

56.2

18

pH field - sensor TC

7.5

7.6

7.7

8.0

8.2

8.2

8.2

26

Temperature (Celsius)

11.5

11.6

12.0

12.5

13.3

13.7

14.2

29

Turbidity (NTU)

0.6

0.8

0.9

2.6

5.4

7.1

8.4

14

Redox (mV)

44

89

110

412

457

472

494

17

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.006

0.007

0.010

0.024

0.034

0.040

0.044

28

Nitrite and Nitrate as N mg/L

0.011

0.019

0.019

0.039

0.050

0.057

0.063

11

Nitrate as N mg/L

0.004

0.005

0.015

0.033

0.042

0.049

0.061

28

Nitrite as N mg/L

0.002

0.003

0.003

0.003

0.005

0.005

0.005

8

Nitrogen (Total) as N mg/L

0.20

0.22

0.27

0.30

0.35

0.37

0.37

29

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.05

0.05

0.05

29

DRP as P mg/L

0.006

0.008

0.009

0.013

0.015

0.016

0.017

20

0.1
0.2
0.3
0.4
0.5
0.6
0.7
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

4.9

5.4

6.4

7.1

7.4

7.8

286

Dissolved Oxygen (%)

57.2

61.1

66.6

77.7

83.5

88.2

92.4

286

Salinity (PPT)

33.4

34.0

34.5

35.1

35.9

36.2

37.1

280

Field Cond@TRef25 (mS/cm)

51.6

52.2

52.9

54.0

54.7

55.9

56.9

168

pH field - sensor TC

7.5

7.6

7.7

7.9

8.1

8.2

8.2

248

Temperature (Celsius)

11.6

11.9

12.4

14.6

16.4

17.2

17.8

286

Turbidity (NTU)

0.4

0.6

0.8

3.8

9.7

10.9

14.8

97

Redox (mV)

-63

32

103

408

451

478

487

172
133

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.004

0.007

0.012

0.023

0.030

0.037

Nitrite and Nitrate as N mg/L

0.003

0.003

0.012

0.047

0.068

0.074

0.075

51

Nitrate as N mg/L

0.002

0.003

0.009

0.032

0.059

0.064

0.066

134

Nitrite as N mg/L

0.001

0.001

0.001

0.005

0.013

0.016

0.022

38

Nitrogen (Total) as N mg/L

0.19

0.22

0.25

0.31

0.36

0.38

0.40

144

Phosphorus (Total) as P mg/L

0.03

0.03

0.03

0.04

0.05

0.05

0.05

144

DRP as P mg/L

0.007

0.009

0.010

0.013

0.016

0.017

0.019

96

0.2
0.3
0.4
0.4
0.6
0.7
0.7
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.

96

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)

4.9

5.1

5.5

6.3

7.0

7.4

7.6

68

Dissolved Oxygen (%)

63.3

65.2

69.7

79.4

88.2

91.0

95.0

68

Salinity (PPT)

32.6

33.7

34.1

34.7

35.3

35.8

35.9

64

Field Cond@TRef25 (mS/cm)

47.8

50.3

51.8

53.0

54.2

54.5

56.0

40

pH field - sensor TC

7.4

7.6

7.8

8.0

8.1

8.1

8.2

52

Temperature (Celsius)

14.4

14.5

14.8

16.4

17.6

18.4

18.7

68

Turbidity (NTU)

0.5

0.7

1.5

5.8

8.9

10.4

28.9

25

2

20

34

403

445

454

503

40

Redox (mV)

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.002

0.003

0.007

0.012

0.021

0.025

0.035

30

Nitrite and Nitrate as N mg/L

0.001

0.001

0.002

0.003

0.009

0.014

0.018

9

Nitrate as N mg/L

0.001

0.001

0.002

0.004

0.014

0.017

0.021

30

Nitrite as N mg/L

0.001

0.001

0.001

0.001

0.001

0.003

0.006

8

Nitrogen (Total) as N mg/L

0.15

0.18

0.22

0.26

0.33

0.36

0.37

34

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.03

0.04

0.05

0.05

34

DRP as P mg/L

0.005

0.005

0.007

0.010

0.013

0.014

0.017

22

0.2
0.3
0.4
0.5
0.6
0.7
0.7
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)

4.2

4.5

4.8

5.6

6.3

6.5

6.8

100

Dissolved Oxygen (%)

52.4

56.9

60.1

68.6

78.3

81.2

82.4

100

Salinity (PPT)

34.2

34.7

34.8

35.1

36.1

36.4

37.5

98

Field Cond@TRef25 (mS/cm)

52.9

52.9

53.2

54.4

55.0

56.7

57.3

56

pH field - sensor TC

7.6

7.7

7.7

7.9

8.0

8.1

8.2

86

Temperature (Celsius)

13.6

14.0

14.6

15.9

16.6

17.0

17.6

100

Turbidity (NTU)

0.6

0.7

1.6

6.2

9.9

10.3

14.3

21

-998

-889

99

402

451

467

879

62

Redox (mV)

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.005

0.008

0.013

0.019

0.027

0.032

46

Nitrite and Nitrate as N mg/L

0.006

0.011

0.029

0.049

0.069

0.071

0.075

19

Nitrate as N mg/L

0.006

0.015

0.020

0.032

0.056

0.063

0.065

47

Nitrite as N mg/L

0.001

0.002

0.007

0.013

0.019

0.023

0.026

14

Nitrogen (Total) as N mg/L

0.23

0.27

0.29

0.32

0.37

0.39

0.41

51

Phosphorus (Total) as P mg/L

0.03

0.03

0.04

0.04

0.05

0.05

0.06

51

DRP as P mg/L

0.011

0.011

0.012

0.014

0.017

0.019

0.019

33

0.4
0.4
0.4
0.5
0.6
0.7
0.7
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)

6.4

6.4

6.7

7.0

7.2

7.4

7.5

60

Dissolved Oxygen (%)

75.2

75.7

77.5

81.1

83.3

85.3

85.5

60

Salinity (PPT)

34.4

34.6

34.7

35.1

35.9

36.3

37.1

60

Field Cond@TRef25 (mS/cm)

52.6

53.1

53.3

54.1

54.8

55.8

56.3

36

pH field - sensor TC

7.3

7.6

7.7

7.9

8.1

8.1

8.2

58

Temperature (Celsius)

10.2

10.8

11.7

12.3

13.2

13.5

13.8

60

Turbidity (NTU)

0.2

0.2

0.7

7.3

11.4

12.3

17.5

23

Redox (mV)

121

139

155

365

474

481

484

36

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.003

0.003

0.004

0.009

0.013

0.014

0.015

29

Nitrite and Nitrate as N mg/L

0.055

0.063

0.063

0.066

0.075

0.075

0.076

12

Nitrate as N mg/L

0.044

0.047

0.052

0.060

0.065

0.068

0.069

29

Nitrite as N mg/L

0.004

0.005

0.005

0.008

0.010

0.012

0.013

8

Nitrogen (Total) as N mg/L

0.22

0.24

0.28

0.32

0.36

0.38

0.41

30

Phosphorus (Total) as P mg/L

0.03

0.03

0.03

0.04

0.04

0.05

0.05

30

DRP as P mg/L

0.010

0.011

0.012

0.014

0.015

0.016

0.016

21

0.3
0.3
0.3
0.4
0.4
0.5
0.7
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)

5.0

5.6

6.0

7.0

7.7

8.0

8.2

58

Dissolved Oxygen (%)

59.0

66.4

70.8

81.0

88.6

92.7

96.7

58

Salinity (PPT)

32.8

33.6

34.0

35.0

35.8

36.0

37.2

58

Field Cond@TRef25 (mS/cm)

51.6

52.3

53.0

54.1

54.3

55.4

56.3

36

pH field - sensor TC

7.5

7.6

7.7

8.0

8.2

8.2

8.2

52

Temperature (Celsius)

11.4

11.6

12.0

12.6

13.4

14.1

14.5

58

Turbidity (NTU)

0.4

0.8

0.8

2.2

6.7

7.3

8.9

28

Redox (mV)

26

82

112

414

458

480

499

34

ND

Chlorophyll a (µg/L)*
TAN as N (mg/L)

0.006

0.007

0.010

0.024

0.034

0.040

0.044

28

Nitrite and Nitrate as N mg/L

0.011

0.019

0.019

0.039

0.050

0.057

0.063

11

Nitrate as N mg/L

0.004

0.005

0.015

0.033

0.042

0.049

0.061

28

Nitrite as N mg/L

0.002

0.003

0.003

0.003

0.005

0.005

0.005

8

Nitrogen (Total) as N mg/L

0.20

0.22

0.27

0.30

0.35

0.37

0.37

29

Phosphorus (Total) as P mg/L

0.02

0.03

0.03

0.04

0.05

0.05

0.05

29

DRP as P mg/L

0.006

0.008

0.009

0.013

0.015

0.016

0.017

20

0.1
0.2
0.3
0.4
0.5
0.6
0.7
Silica as Si mg/L
ND = No data collected, TAN=Total Ammonia Nitrogen (NH3 and NH4+), DRP= Dissolved Reactive Phosphorous.
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