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1

Introduction

1.1

Background

Snowy Hydro Limited (Snowy Hydro) is the proponent of the Snowy 2.0 project which is a pumped
hydro-electric storage and generation project proposed to address increasing demands for renewable
energy supplies. Snowy 2.0 involves linking Talbingo and Tantangara reservoirs within the existing
Snowy Mountains Hydro-electric Scheme (Snowy Scheme) and building an underground power station
between the two reservoirs.
Snowy Hydro proposes to carry out Exploratory Works prior to the main construction works for the
Snowy 2.0 project, to inform the detailed design and to reduce project risk. Exploratory Works are
required to obtain detailed geological data for the location of the underground power station. An
exploratory tunnel is to be constructed to gain this information. The Exploratory Works will
predominantly be in the Lobs Hole area of Kosciuszko National Park. If the Exploratory Works are not
undertaken, risks to the design and construct elements of the power station cavern are significantly
increased.
The Environmental Impact Statement Exploratory Works for Snowy 2.0 (EIS) was prepared to assess the
impact of these works on the environment, including an assessment of water impacts within Chapters
5.4 and M and N. MOD1 also identified water impacts as a result of the modification, assessed any
impacts, and proposed any required mitigation measures within Chapter 6.3 and 7.1.
The EIS and MOD1 identified the potential for direct and indirect impacts on water quality from surface
water runoff from disturbed and operating areas of the site, dredging, subaqueous excavated rock
placement and discharges of process water and waste (effluent) water. The EIS concluded that, with the
implementation of appropriate impact mitigation measures, there would be no significant impacts to
waterways within the project area, to high risk areas or sensitive receiving environments downstream of
the project.
With respect to groundwater modelling undertaken as part of the EIS predicted localised drawdown in
the vicinity of the tunnel alignment, primarily around the portal. Only minor impacts to the baseflow of
the Yarrangobilly River and tributaries are expected during construction. Losses are predicted to
increase post construction until a new equilibrium is reached.
The Response to Submissions Exploratory Works for Snowy 2.0 (Submissions Report or RTS) included
revised environmental management measures within Chapter 8. The management measures from that
report have been addressed within this WMP and appendices.

1.2

Context

This Water Management Plan (WMP or Plan) forms part of the Environmental Management Strategy
(EMS) for Snowy 2.0 – Exploratory Works (the Project). The Exploratory Works is the first stage of Snowy
2.0, a pumped hydro-electric storage and generation project which will increase the hydro-electric
capacity within the existing Snowy Mountains Hydro-electric Scheme. The second stage, or main project,
will be subject to a separate Environmental Impact Statement in 2019.
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The WMP has been prepared to address the requirements of the Infrastructure Approval (SSI 9208)
issued for Snowy 2.0 Exploratory Works on 11 February 2019, the Environmental Impact Statement
Exploratory Works for Snowy Hydro 2.0, and the revised environmental management measures within
the Response to Submissions Exploratory Works for Snowy 2.0.
This revision of the WMP has been prepared to address the requirements of the Exploratory Works for
Snowy 2.0 Modification 1 Assessment Report (MOD1) and the REMMs within the Exploratory Works
Modification 1 Response to Submissions Report which were approved by Department of Planning,
Industry and Environment (DPIE) on 2 December 2019.
The original EIS approved Exploratory Works include:
•

an exploratory tunnel about 3.1 km long to the site of the underground power station;

•

horizontal and other test drilling, investigations and analysis in situ at the proposed cavern
location and associated areas, and around the portal construction pad, access roads and
excavated rock management areas all within the disturbance footprint;

•

a portal construction pad for the exploratory tunnel. This will provide the entrance structure to
the tunnel and an area for infrastructure and equipment needed to support tunnelling activities;

•

an accommodation camp for the Exploratory Works construction workforce;

•

road works and upgrades to enable access and haulage routes during Exploratory Works. This
includes upgrades to 26 km of existing roads and creating about 2 km of new roads;

•

barge access infrastructure to enable access and transport by barge on Talbingo Reservoir. This
includes one new barge ramp at Talbingo Spillway in the northern part of Talbingo Reservoir and
one new barge ramp at Middle Bay near Lobs Hole at the southern part of Talbingo Reservoir;

•

excavated rock management, including subaqueous placement within Talbingo Reservoir. Up to
750,000 m3 of excavated rock will need to be tested for its geochemical properties (ie whether the
rock is reactive or non-reactive) before being managed by a combination of the following options:
–

re-use - suitable material can be used as construction materials for roads or similar.
Some materials will be provided to NPWS for use in road maintenance and upgrades in
other areas of KNP;

–

on land placement - material will be temporarily placed in one of two on land
emplacement areas.

–

subaqueous placement within Talbingo Reservoir – suitable material will be placed at a
suitable location within Talbingo Reservoir, subject to a number of water quality
controls and monitoring; and

•

services infrastructure such as diesel-generated power, water and communication;

•

post-construction revegetation and rehabilitation, management and monitoring.

Having regard to the design changes identified in Modification 1, the scope now comprises the following
listed in Table 1.1 below :
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Table 1.1

New scope items for EW (Stage 1 & 2) as a result of MOD1

Stage 1
Lobbs Hole
Substation

Additional disturbance area required for the construction power connection to an
existing transmission line (Line 2) at Lobs Hole for power supply to the Exploratory
Works accommodation camp and construction areas. This will provide a reliable
and long-term source of construction power and will reduce the reliance on diesel
generation and associated on-site storage requirements and emissions. Works in
this area will include establishing a substation, connection infrastructure, access
roads and ancillary construction areas;
This will include:
•

construction of a 330/33 kV substation within Kosciuszko National Park
and adjacent to Line 2, which forms a 330‐kV connection between Upper
Tumut Switching Station and Yass Substation;
• geotechnical investigation works to inform the detailed design of the
construction power substation;
• replacement of one transmission support structure (Structure 54) within
the existing transmission easement. This will involve removal of the
existing structure and establishment of one new steel lattice tower,
approximately 50 m in height;
• short overhead 330 kV transmission line connections (approximately 100
m in length) between the substation and the new Structure 54;
• 33 kV feeder connection between the substation and the Exploratory
Works construction power network. This will be either overhead lines or
underground cables;
• establishment and upgrade of access tracks and roads to the new
substation and transmission line structures;
• installation of a fibre optic communication link into the new substation
from the approved communication network; and
• ancillary activities, including brake and winch sites, crane pads, site
compounds and equipment laydown areas.
(Illustrated Appendix C Figure 1i)
Camps Bridge and
Wallaces Creek

Lobs Hill Ravine
Road and
Construction
Boundary Changes

•

additional disturbance area around Camp Bridge and Wallaces Creek
Bridge required for improved constructability of the crossings. Works
within these areas will include vegetation clearing, levelling earthwork,
erection of falsework, sediment controls, laydown, parking and movement
of equipment;
(Illustrated in Appendix C Figures 1h and 1i of this plan and Modification 1
Assessment Report Figure 3.9)
•

•

minor changes to the project boundary identified through detailed design
including:
– revised road upgrade for Lobs Hole/Ravine Road to improve
access, drainage and safety;
– minor additions to construction areas for design optimisation.
removal of dangerous trees on Lobs Hole Ravine Road. This will involve
either complete or partial removal of up to 91 trees that have been
identified to pose a safety risk to road users on Lobs Hole Ravine Road and
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Mine Trail Road;
(Illustrated in Appendix C, Figures 1d, 1e, 1f and 1i)
Operating Hours

•

Miscellaneous

•

modify operating hours from existing 7 am to 6pm to sunrise to sunset

continued use of existing communications towers within KNP that were
previously approved by the NPWS under a separate review of
environmental factors (REF R – Wallaces Creek Geotechnical drilling)
environmental impact assessment carried out under the NSW National
Parks and Wildlife Act 1974 (NPW Act) and its regulation for the
geotechnical investigation program; and
• increase in peak traffic volumes. Additional vehicles will be required to
access the site to facilitate construction of Exploratory Works, however no
change in impacts to the road network are expected.
(location of communications towers illustrated in Appendix C Figures 1a, 1f, 1l)

Stage 2
Borehole drilling and
geophysical surveys

•

•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•

Borehole drilling and geophysical surveys for further geotechnical
investigation of the Snowy 2.0 power station and power waterway at
Marica, Talbingo and Tantangara;
clearing of up to 2.79 hectares (ha) of additional vegetation for access
tracks and drilling pads.
About 1.33 ha within Smokey Mouse potential habitat;
trimming of overhanging dangerous branches on adjacent trees (these
trees will not require removal);
mulching of trees and vegetation;
establishment of an additional 1 km of access tracks (4 m wide), including
minor earthworks,
placement of geofabric (as required) and import of stabilised material;
establishment of eight drilling pads and boreholes at top of the cavern
area, with an area of 900 m2 per pad, including minor earthworks,
placement of geofabric (as required) and import of stabilised material (as
required);
undertaking geophysical surveys near Talbingo and Tantangara reservoirs;
establishment of two drilling pads and boreholes at both Tantangara and
Talbingo with an area of
900 m2 per pad, including approximately 400 m of additional access tracks
and minor earthworks (as required);
establishment of in-reservoir boreholes including one in Talbingo Reservoir
and two in Tantangara Reservoir;
drilling of additional nested vertical boreholes at each of the drilling pads
up to a depth of 1,100 m;
conversion of the investigation boreholes into monitoring bores;
undertaking geophysical surveys; and
rehabilitation of the drilling pads and access tracks following completion of
works
ongoing maintenance of existing access tracks required for geotechnical
investigations within KNP
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Talbingo Laydown

Tantangara Access

(Illustrated in (Illustrated in Appendix C Figure 1j, 1k, 1l, 1m and 1n)
Outside of KNP, SHL is proposing to add four laydown locations to facilitate the
construction of the communications cable linking Lobs Hole with the Tumut 3
Power Station.
These are proposed on existing hardstand areas along Talbingo Reservoir within
Snowy Hydro owned land.
(Illustrated in Appendix C, Figure 1o)
Two additional geotechnical boreholes are required to facilitate the detailed design
of cuttings, bridge foundations, retaining wall foundations, and drainage structures
near Nungar Creek
(Illustrated in Appendix C, Figure 1m and 1n)

The Exploratory Works is estimated to take around 30 to 34 months to complete.
As with most of the existing Snowy Scheme, the majority of Snowy 2.0 is within Kosciuszko National
Park. Snowy Hydro has been working with NSW National Parks and Wildlife Service (NPWS) since the
announcement of Snowy 2.0 to ensure long term management objectives for Kosciuszko National Park
are considered in project development.
The Project has been designed in a way that avoids and minimises impacts to Kosciuszko National Park
where possible. This has included the planning of access roads and construction areas to avoid
impacting the heritage listed Washington Hotel ruins at Lobs Hole, and Smoky Mouse habitat along
Upper Lobs Hole Ravine Road. It also includes designing road upgrades to minimise impacts to
geodiversity features including a block stream and a fossil outcrop along Lower Lobs Hole Ravine Road.
The former copper mine at Lobs Hole is also considered a geo-heritage site, however it is also a source
of known contamination and has therefore been avoided as much as possible to prevent disturbance.
While there are some unavoidable impacts during construction, the Exploratory Works will allow for a
number of longer-term benefits and contributions to Kosciuszko National Park through a biodiversity
offset program, improved access roads and recreational facility upgrades. The completion of Exploratory
Works will also allow for the greater benefits of Snowy 2.0 to be realised.

1.3

Construction activities and staging

Exploratory Works will be delivered in three stages:
•

Stage 1a – Pre‐construction Minor Works - pending the approval process, works may commence
in the first quarter of 2019. The scope of pre‐construction minor works includes dilapidation
studies, survey work, borehole installation, site office establishment, minor access roads,
installation of monitoring equipment, installation of erosion and sediment controls,
archaeological salvage and minor clearing;

•

Stage 1b – Exploratory Works Access Roads (EWAR) - pending the approval process, works may
commence in the first quarter of 2019. The scope includes roadworks and upgrades to enable
access and haulage routes during Exploratory Works;
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•

Stage 2 – Exploratory Works - pending progress with Stage 1, works may commence in quarter
three of 2019. The scope for Stage 2 will be the remainder of the Exploratory Works, including the
exploratory tunnel, portal construction pad, accommodation camp and excavated rock
management. Stage 2 also includes subaqueous emplacement within Talbingo Reservoir.

To present the staging of plans a separate Staging Report has been prepared and was submitted to
Department of Planning and Environment. Timing of the Exploratory Work stages is presented below.

Figure 1

1.3.1

Timing of Exploratory Works stages

Exploratory Works Access Roads

The Exploratory Works Access Roads (EWAR) will provide early access to the tunnel portal located to the
east of the Talbingo Reservoir, and to Talbingo Reservoir itself. The works include upgrades to and/or
construction of the following roads:
•

Ravine Road;

•

Mine Trail Road;

•

Lobs Hole Road;

•

Wharf Road.

The EWAR work scope includes but is not limited to the following:
•

setting out the works including delineation of site boundaries;

•

establishment of all site facilities required and removal upon completion, including all temporary
safety and security measures required;

•

locating and protecting all public and private utility services;

•

maintenance of the existing roadway and associated infrastructure;

•

clearing and grubbing of vegetation including creation of mulch and compost;

•

establishment of short term and long‐term (eg: detention and sedimentation basins) erosion and
sedimentation control systems and devices;

•

removal and disposal of existing infrastructure including pipes, culverts, drainage channels and
other minor structures;
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•

excavation and stockpiling of topsoil;

•

earthworks including excavation of cuttings, construction of fills including selected zone material,
and placement of excess spoil in stockpile;

•

progressive opening to traffic;

•

treatment of cut and fill slope batter surfaces including slope retention systems where shown;

•

construction of clean and dirty water drainage systems including culverts, open and subsoil
drainage systems;

•

construction of pavements including subgrades and pavements and road surfacing;

•

design, supply, construction of temporary structures / bridges over Wallace Creek and the
Yarrangobilly River and removal of completion;

•

construction of permanent bridges over Wallace Creek and the Yarrangobilly River;

•

installation of road furniture including but not limited to barriers, line marking, guide posts and
road signs;

•

placement / replacement of topsoil and revegetation and other surface treatments to disturbed
earth surfaces including lining of open drains;

•

clean up and restoration of work areas and areas disturbed by the contractor.

The additional scope as a result of MOD1 will include:
•

construction of a 330/33 kV substation within Kosciuszko National Park and adjacent to Line 2,
which forms a 330-kV connection between Upper Tumut Switching Station and Yass Substation;

•

geotechnical investigation works to inform the detailed design of the construction power
substation;

•

replacement of one transmission support structure (Structure 54) within the existing transmission
easement. This will involve removal of the existing structure and establishment of one new steel
lattice tower, approximately 50 m in height;

•

short overhead 330 kV transmission line connections (approximately 100 m in length) between
the substation and the new Structure 54;

•

33 kV feeder connection between the substation and the Exploratory Works construction power
network. This will be either overhead lines or underground cables;

•

establishment and upgrade of access tracks and roads to the new substation and transmission
line structures;

•

installation of a fibre optic communication link into the new substation from the approved
communication network; and
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•

ancillary activities, including brake and winch sites, crane pads, site compounds and equipment
laydown areas.

•

minor changes to the project boundary identified through detailed design including:
–

additional disturbance area around Camp Bridge and Wallaces Creek Bridge required
for improved constructability of the crossings. Works within these areas will include
vegetation clearing, levelling earthwork, erection of falsework, sediment controls,
laydown, parking and movement of equipment;

–

additional disturbance area required for the construction power connection to an
existing transmission line at Lobs Hole. Works in this area will include establishing a
substation, connection infrastructure, access roads and ancillary construction areas;

–

revised road upgrade for Lobs Hole/Ravine Road to improve access, drainage and
safety; and

–

minor additions to construction areas for design optimisation.

•

removal of dangerous trees on Lobs Hole Ravine Road. This will involve either complete or partial
removal of up to 91 trees that have been identified to pose a safety risk to road users on Lobs
Hole Ravine Road and Mine Trail Road;

•

continued use of existing communications towers within KNP that were previously approved by
the NPWS under a separate review of environmental factors (REF R – Wallaces Creek
Geotechnical drilling) environmental impact assessment carried out under the NSW National
Parks and Wildlife Act 1974 (NPW Act) and its regulation for the geotechnical investigation
program;

•

increase in peak traffic volumes. Additional vehicles will be required to access the site to facilitate
construction of Exploratory Works, however no change in impacts to the road network are
expected;

The works are proposed to commence in the first quarter of 2019.
Leed Engineering (Leed) are the contractor who will be carrying out the Snowy 2.0 Stage 1 work on
behalf of Snowy Hydro.
This Plan identifies the project’s environmental management measures in relation to water
management. It has been developed for Stage 1 of the Exploratory Works project and will be revised
prior to commencement of Stage 2 works.
The timing of the preparation, consultation, submission and approval of this plan is shown within Figure
4.3 of the Environmental Management Strategy (EMS). During Stage 1 of the work ongoing revisions to
the WMP will occur in accordance with Section 1.6.1 of the EMS.
Some distinct work activities such as the management of dredging activities and rock emplacement on
land and water, require greater detail and warrant separate plans. The activities which are also related
to water which are detailed within other management plans, are shown within Table 1.2.
It is also noted that this plan includes a number of sub-plans required to comply with the requirements
of condition 34 of the conditions of approval. These are also detailed in Table 1.2.
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Table 1.2

Relationship to other plans

Activities

Relevant plan

Timing of the plan*
Stage 1

Road construction and tunnelling –
general management of water

This plan

Surface Water

Appendix A - Surface Water Management Plan

Erosion and sedimentation
management and soil disturbance

Appendix A - Surface Water Management Plan

Process and wastewater management

Stage 2

P

R

P

R

P

R

Appendix A - Surface Water Management Plan

P

R

Groundwater

Appendix B - Groundwater Management Plan

P

R

Dredge spoil disposal

Dredge Management Plan

Excavated tunnel rock stockpiling

Excavated Material Management Plan

Excavated spoil disposal in Talbingo
Reservoir

Subaqueous Emplacement Management Plan

Geodiversity and karst features

P
P

R

-

P

Historic and Natural Heritage Management
Plan

P

-

Existing land contamination

Contaminated Land Management Land

P

-

Flood response

Emergency Response Management Plan

P

-

* P – prepare, R - revise

Specific on-site management measures identified in this Plan will be incorporated into site documents
which are to be prepared by the Contractor. These site-specific documents will be prepared for
construction activities and will detail the management measures which are to be implemented on the
ground.
Construction personnel will be required to undertake works in accordance with the mitigation measures
identified in the site-specific documents.

1.4

Environmental management system

The overall environmental management system for the Project is described in the EMS. This WMP forms
part of Snowy Hydro Limited’s environmental management framework for the Project, as identified in
Figure 1.2 and as described in Section 4 of the EMS. This Plan aims to transfer the relevant
requirements of the Approval documents into a management plan which can be practically applied on
the Project site.
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Figure 1.2

1.5

EMS structure

Purpose and objectives

The key objective of the Water Management Plan is to describe the management measures and
monitoring programs that are to be implemented to ensure that water impacts are minimised during
Stage 1 delivery of the project. To achieve this, Snowy Hydro and the Contractor will:
•

ensure appropriate measures are implemented to address the relevant conditions of the
conditions of approval as detailed within Table 2.1 and of this Plan; and

•

ensure appropriate measures are implemented during construction to avoid or minimise impacts
to water and potential adverse impact.

1.6

Plan preparation

In accordance with the requirements of Condition 34 of the conditions of approval this plan has been
prepared by Chris Kuczera and Sean Cassidy of EMM Consulting. These representatives were approved
by the Secretary of Department of Planning and Environment on 13th February 2019.
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1.7

Consultation

In accordance with condition 34 of the Infrastructure Approval (SSI 9208) (Approval), the WMP is to be
prepared in consultation with the following agencies;
•
•
•
•

National Parks and Wildlife Service (NPWS);
NSW Environment Protection Authority (EPA);
Department of Primary Industries - Fisheries (DPI Fisheries);
Department of Industry Water (DOI Water).

Preliminary consultation for the Water Management Plan and subsequent Appendices began in
November 2018 and has been presented in Table 1.2 below.
The MOD1 Assessment Report and associated technical studies were submitted by Snowy Hydro to DPIE
in June 2019 and publicly exhibited in accordance with the EP&A Act between 26 June and 9 July 2019.
Nine submissions were received during the public exhibition period, including one from a special
interest group and two individual community submissions.

Table 1.2 Preliminary WMP consultations with stakeholder agencies

Date

Consultation

Outcomes

21st November 2018

Issued draft WMP to NSW EPA

Sent as information to these for
their initial review.

22nd November 2018

Issued draft WMP to DOI Water

Sent as information to these for
their initial review

26th November 2018

Meeting with NSW EPA

Presented the structure and
contents of the WMP to OEH
and discussed typical methods
and control types.

12th December 2018

Initial consultation meeting with
NPWS

Outlined the Project approval
process and management plan
development

17 / 18th December 2018

Site meeting with OEH

Visited the Exploratory Works
site and discussed surface water
controls

16th January 2019

Issued draft WMP to NPWS

Sent as information to these for
their initial review
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Date

Consultation

Outcomes

22nd January 2019

Initial consultation meeting with
NPWS

Discussed revisions to
management plans and
consultation and approval
program

30th January 2019

Received WMP comments from
NPWS

Comments accepted and plans
revised to address comments.

4th February 2019

Follow-up correspondence with
DOI Water

Aiming to make contact to
facilitate preliminary
consultation

5th February 2019

Initial consultation meeting with
NPWS

Discussion with NPWS about
current plans, latest comments
and the ongoing consultation
process.

12th February 2019

Updated WMP, SWMP and
GWMP issued to NPWS, EPA, DPI
Fisheries and DOI Water for
review and comment.

Sent for review and comment

25th February 2019

Received comments from NPWS
regarding updated management
plan

Comments received and plan
revised accordingly

26th February 2019

Received comments from EPA
regarding updated management
plan

Comments received and plan
revised accordingly

1st March 2019

Received comments from NRAR
regarding updated management
plan

Comments received and plan
revised accordingly

4th October 2019

Updated plans were sent to
NPWS for comment on changes
as a result of MOD1

Comments received and plans
updated accordingly.

25th October

Plans sent to EPA, DoI Water and
DPI Fisheries for comment on
changes as a result of MOD1

EPA
responded
comments
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2

Environmental requirements

2.1

Legislation

Legislation relevant to water management includes:
•

Environmental Planning and Assessment Act 1979 (EP&A Act);

•

Environmental Planning and Assessment Regulation 2000;

•

Protection of the Environment Operations Act 1997;

•

Protection of the Environment (General) Regulation 2009 (as amended);

•

Water Management Act 2000;

•

Water Management Amendment Act 2014;

•

Water Management (General) Regulation 2011;

•

Water Sharing Plan for the Murrumbidgee unregulated and alluvial water sources (2012);

•

Snowy Hydro Corporatisation Act 1997.

The Surface Water and Ground Water Management Plans (Appendices A and B) contain legislation
applicable to their respective aspects.
Relevant provisions of the above legislation are explained in the register of legal and other requirements
included in Appendix A1 of the EMS.

2.2
Table 2.1
Condition
31

Conditions of approval
Conditions of approval relevant to water management
Requirement

Where addressed

The Proponent must ensure that it has sufficient water for all stages of the
development; and if necessary, stage the development to match its available water
supply.

WMP Section 2.4

Note: Under the Water Management Act 2000, the Proponent must obtain the
necessary water licences for the development.
32

Unless an environment protection licence authorises otherwise, the Proponent must
comply with Section 120 of the POEO Act.
Note: Section 120 of the POEO Act makes it an offence to pollute any waters.

33

The Proponent must:
(a) minimise the use of clean water on site;
(b) maximise the diversion of clean water runoff around the approved disturbance
areas on site;
(c) minimise the flow rates from any clean water runoff diversions to adjoining
watercourses;
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Condition

Requirement

Where addressed

(d) minimise any soil erosion associated with the development;
(e) ensure all chemical and hydrocarbon products are stored on site in bunded areas
in accordance with the relevant Australian Standards.

34

Prior to carrying out any construction, unless the Planning Secretary agrees otherwise,
the Proponent must prepare a Water Management Plan for the development to the
satisfaction of the Planning Secretary. This plan must:
(a) be prepared in consultation with the EPA, NPWS, DoI Water and DPI Fisheries by a suitably qualified and experienced person/s whose
appointment has been approved by the Planning Secretary;

WMP - Section 1.6

(b) include a Site Water Balance for the development and a program to review
and update the site water balance each calendar year;

WMP - Section 4
(for Stage 1)

(c) include a Surface Water Management Plan with:

WMP - Appendix A
Surface Water
Management Plan
(for Stage 1)

•

detailed baseline data on surface water flows and quality in the
watercourses that could potentially be affected by the development;

•

a program to augment the baseline data during the development;

•

a description of the measures that would be implemented to minimise
the impacts of:
o
o
o
o
o
o
o
o
o
o
o
o
o

any subaqueous emplacement;
the dredging within Talbingo Reservoir;
the barge infrastructure;
the water intake;
the water treatment pipes and outlets;
any in-stream works;
stockpiles;
eastern emplacement area;
western emplacement area;
construction portal;
accommodation camp;
road upgrades, and in particular the road works in the vicinity of
the Yarrangobilly River;
chemical and hydrocarbon storage.

•

surface water assessment criteria, including trigger levels for
investigating any potentially adverse surface water impacts of the
development;

•

a description of the measures that would be implemented to minimise
the surface water impacts of the development, and comply with the
performance measures in condition 33 above;

•

a program to monitor and report on the surface water impacts of the
development including water monitoring locations, analytes and
sampling frequency for each monitoring location;

•

a program to monitor and report on the surface water impacts of the
development

•

a plan to respond to any exceedances of the surface water trigger levels
and/or assessment criteria and mitigate and/or offset any adverse
surface water impacts of the development;

(d) include a Dredging Management Plan with:
•

a description of the measures that would be implemented to minimise
the generation and dispersion of sediments outside the identified works
zone during dredging;

•

monitoring at representative locations to determine the extent of
suspended sediment concentrations and any other potential pollutants
dispersed by dredging;
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Condition

Requirement
•

Where addressed
a plan to respond to any exceedances of the surface water trigger levels
and/or assessment criteria and mitigate and/or offset any adverse
surface water impacts of the development;

(e) include a Groundwater Management Plan with:
•

detailed baseline data on groundwater levels, yield and quality on the
aquifers that could be affected by the development;

•

a program to augment the baseline data during the development;

•

groundwater assessment criteria, including trigger levels for
investigating any potentially adverse groundwater impacts;

•

a description of the measures that would be implemented to minimise
the groundwater impacts of the development

•

a program to monitor and report on:

•

o

groundwater inflows to the tunnel, including inflows to relevant
water sources;

o

groundwater take from the groundwater bore

o

the impacts of the development on:
-

regional and local (including alluvial) aquifers;

-

groundwater dependent ecosystems, stygofauna and riparian
vegetation; and

-

base flow to surface water sources;

WMP - Appendix B
Groundwater
Management Plan
(for Stage 1)

a plan to respond to any exceedances of the trigger levels and/or
assessment criteria and mitigate and/or offset any adverse groundwater
impacts of the development.

35

The Proponent must implement the approved Water Management Plan for the
development.

WMP - Section 1.3

39

The Proponent must:

WMP - Appendix A
Surface Water
Management Plan
and Aquatic
Habitat
Management Plan

(a) ensure the temporary bridges over Wallace Creek and the Yarrangobilly River
incorporate, to the greatest extent practicable, the requirements:
•

Guidelines for Controlled activities on Waterfront Land (NRAR, 2018);
and

•

Policy and Guidelines for Fish Habitat Conservation (DPI 2013) and Why
do Fish Need to Cross the Road? Fish Passage Requirements for
Waterway Crossings (NSW Fisheries 2003);

(b) remove temporary bridges as soon as practicable after the construction of
the permanent bridges, and rehabilitate the land to the satisfaction of the
NPWS;
(c) consider scheduling to minimise in stream works between October to
January, the migratory period of the Macquarie Perch (Macquaria
australasica).
40

The Proponent must:
(a) ensure that permanent bridges over Wallace creek and the Yarrangobilly
River are designed and constructed to comply with the relevant requirements
of the:
•

Guidelines for Controlled activities on Waterfront Land (NRAR, 2018);
and

•

Policy and Guidelines for Fish Habitat Conservation (DPI 2013) and Why
do Fish Need to Cross the Road? Fish Passage Requirements for
Waterway Crossings (NSW Fisheries 2003);

WMP - Appendix A
Surface Water
Management Plan
and Aquatic
Habitat
Management Plan

(b) ensure that the permanent bridges over Wallace creek and the Yarrangobilly
River are designed and constructed to comply with the relevant requirements
of the relevant Austroads Standards (such as elevating them above the 1%
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Condition

Requirement

Where addressed

AEP flood level);
(c) minimise in stream works between October to January, the migratory period
of the Macquarie Perch (Macquaria australasica).

2.3

Revised environmental management measures

Environmental safeguards and management measures are included in the EIS in Section 6.3. During
preparation of the Submissions Report, revised environmental management measures were developed
and are included in Section 8 of the Submissions Report.
The management plans appended to the Water Management Plan contain the revised environmental
management measures applicable to their respective aspects.

2.4

Licences and permits

For the work scope an Environment Protection Licence (EPL) has been obtained (EPL# 21266) by Snowy
Hydro for the Scheduled Activity of Extractive Activities. The EPL details specific monitoring and reporting
conditions which must be complied with when undertaking the extractive activities works.
Snowy Hydro is required to licence groundwater extraction in accordance with the Aquifer Interference
Policy 2012 (AIP), the Water Management Act 2000 (WMA 2000), and the relevant statutory Water
Sharing Plans (WSPs). This includes water taken for use as well as water intercepted and managed as a
result of tunnelling activities. Sufficient share components and Water Access Licences (WALs) must be
held to account for the peak annual volume of water intercepted from all water sources (directly or
indirectly) as a result of the project activities. Consultation with DoI Water will continue in finalising
licensing requirements.
Snowy Hydro and the Contractor will ensure that there is sufficient water for all stages of the
development available through the approved licences. If necessary the development will be programmed
to match its available water supply.

2.5

Guidelines

The guidelines also considered in the completion of this Plan include:
•

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and
ARMCANZ 2000);

•

Managing Urban Stormwater: Soils and Construction (Landcom, 4th Edition March 2004 (reprinted
2006) (the “Blue Book”)) Volume 1 and Volume 2;

•

Approved Methods for the Sampling and Analysis of Water Pollutants in NSW – March 2004.

The management plans appended to this Water Management Plan contain additional guidelines
applicable to their respective aspects.
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3

Existing environment

3.1

Topography and landscape

Elevation across the project area ranges from 550 m above Australian Height Datum (AHD) to 1,400 m
AHD. The project area is within a steeply incised ravine, along the western fringe of the Long Plains fault
escarpment. Most of the project area is characterised by deep gorges and steep sloping ridges, the
product of incision from watercourse flow and glaciations, with localised areas of lower grade, such as
ridgelines, saddles, benches, and alluvium beside watercourses.
Glacial landforms within the project area are of national and international significance as they are the
only examples of glacial landforms on the mainland of Australia. Landform features include terracing,
sliding and shattered boulders and block streams. Karst formations of regional and national significance
are also present in the project area. The karst landscape is caused by the action of natural water on
soluble rock such as limestone and tufa (porous deposits of calcium carbonate with a sponge-like
appearance). The Devonian limestone is also of interest for its fossils (which include corals, trilobites,
brachiopods and molluscs. Fossiliferous rock is present in an outcrop adjacent to Lobs Hole Ravine Road
and has been exposed and disturbed as a result of previous road construction.
The existing surface water environment is shown in Figure 3.1.

3.2

Surface water

The Yarrangobilly River and Talbingo Reservoir are the defining features of Lobs Hole. The river initially
flows in a southerly direction before turning to the west, towards Talbingo Reservoir. The Yarrangobilly
River and its tributaries (including Wallaces and Stable creeks) are shown in Figure 3.1 Watercourses in
the project area are all ‘gaining’ streams with groundwater providing stream baseflows. Recharge to the
groundwater system is via rainfall infiltration.
A pre-construction water quality monitoring program has been undertaken. This data will be used to
evaluate broader water quality trends throughout and following construction of the project.

3.3

Groundwater

The groundwater units within the project area are defined as:
•

localised unconsolidated shallow
rainfall/flooding events; and

•

deep groundwater associated with deeper fractured rock (ie Ravine Beds).

Quaternary

gravels

episodically

recharged

through

The Ravine Beds is the main groundwater bearing unit to be intercepted by the exploratory tunnel.
Groundwater within the Ravine Beds has a marginally brackish water quality and is low yielding. The
groundwater quality is described as slightly alkaline with typically low concentrations of most dissolved
metals. This is typical of alpine areas where groundwater is readily recharged via rainfall and snow melt.
Ecosystems that rely on groundwater (groundwater dependent ecosystems or GDEs) are important
environmental assets and typically occur where groundwater is at or near the land surface. Within the
project area they are associated with:
•

creeks (such as Yarrangobilly River) where deep groundwater is discharging and provides baseflow;
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•

shallow (perched) groundwater systems;

•

springs associated with the steep escarpment across the eastern extent of the project area; and

•

terrestrial vegetation overlying shallow groundwater (within the vegetation’s root zone).

There are no identified high-priority GDEs within the project area. Yarrangobilly Caves is the only High
Priority GDE listed within the Water Sharing Plan for the NSW Murray Darling Basin Fractured Rock
Groundwater Sources 2011 relevant to Snowy 2.0, and is approximately 8 km north east of the
Exploratory Works project area.
Three native vegetation types were identified as having potential to access groundwater sporadically.
None of these terrestrial ecosystems are highly dependent or entirely dependent on groundwater.
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Figure 3.1 Existing surface water environment
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4

Site water balance

4.1

Stage 1 – Exploratory Works (Roads)

During Stage 1 - Exploratory Works (Roads), construction water will be required for the following processes:
•

earthworks to modify soil and gravel moisture conditions allowing proper compaction;

•

dust suppression; and

•

the wash down on plant and equipment.

During Stage 1 construction water will be sourced predominately from the groundwater extraction from
bores within Lobs Hole, the extraction of water from Talbingo Reservoir and the harvesting of water from the
site erosion and sediment control basins.
It is currently predicted that the site demand for water demand during this stage will be a maximum of 219
ML/year at peak construction sourced from a combination of one or more or more of the above or other
approved water sources.
An updated Site Water Balance will be provided for Stage 2 of the Exploratory Works.
.
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Compliance management

5.1

Monitoring and inspection

Weekly environmental inspections of the project will occur in accordance with Section 7 of the EMS.
Monitoring will be undertaken specific to surface water and groundwater and is provided in the relevant
appended Surface Water Management Plan and the Groundwater Management Plan. These plans include
requirements for the monitoring of water extracted and used during construction in order to make
comparisons against the site water balance model and groundwater model. The site water balance model
will be updated annually based on the results of the monitoring.

5.2

Auditing

Audits will be undertaken to assess the effectiveness of the management measures, compliance with this
WMP, the conditions of approval, EIS, Submissions Reports and other relevant approvals, licences and
guidelines.
Audit requirements are detailed in Section 7.3 of the EMS.

5.3

Reporting

Reporting will include monthly internal project reports and six-monthly compliance reports as required by
the conditions of approval. The six-monthly reports will track compliance against the conditions of
approval and the revised environmental management measures. Reporting requirements and
responsibilities are documented in Sections 6 and 7 of the EMS. All reporting to DPIE and NPWS will be via
the Major Projects portal.

5.4

Environmental inspections

Implementation of a regular program of inspections is an essential part of the success of work activities.
The effectiveness of environmental protection measures described in this EMS and management plans
will be inspected and assessed on a weekly basis by the Contractor’s environmental staff. The weekly
checklist for the project will be developed by the Contractor prior to commencement of construction.
The purpose of the checklist is to:
•

provide a surveillance tool to ensure that safeguards are being implemented;

•

identify where problems might be occurring;

•

identify where sound environmental practices are not being implemented; and

•

facilitate the identification and early resolution of problems.

Any non-conformances identified through the checklist process will be highlighted and an environmental
inspection report (minor issues) or an environmental incident report completed.
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The checklist will remain ‘open’ until:
•

the issue has been resolved;

•

a new or revised procedure has been established and implemented; or

•

training has been provided to relevant personnel/ sub-contractors.

The findings of inspections will be discussed at toolbox meetings and concerns raised will be considered
by the Contractor’s project management team for review or improvement of the environment
procedures.
In addition, the Contractor’s Environment Manager and Supervisors and Snowy Hydro environment staff
will jointly undertake regular inspections of works sites, and in particular critical activities throughout
construction of the Project. Stakeholders such as DPIE and EPA will be invited to attend relevant
inspections. Inspections will typically occur on a weekly or fortnightly basis depending on the complexity
and anticipated risks associated with the stage of construction. Deficiencies and required actions will be
analysed and prioritised at the completion of the inspection and timeframes for implementation of
corrective actions agreed.
An inspection schedule is provided in below.
Table 5.1

Inspection schedule

Activity

Frequency

Location

Responsibility

Record

Environmental Site
Inspection

Weekly

Site wide

Contractor’s
Environment
Manager

Site inspection
checklist

Fortnightly

As
requested
by Snowy
Hydro

Snowy Hydro,
Contractor’s
Environment
Manager and
Foreman / engineer

Snowy Hydro
inspection report

Site wide

Contractor’s
Environment
Manager or
nominated
representative

Site inspection
checklist

Joint Environmental Site
Inspection

Rainfall Inspection
(assessed when there is
a greater than 80%
potential for 10mm or
greater rainfall)

Within 3 hours of the start of a
rainfall event during work hours*
Within 24 hours of the start of a
rainfall event (or on the
following working day)*

* The events are to cause runoff to occur (ie when rainfall exceeds 10mm in a 24 hour period).

5.5

Monitoring

Monitoring will be undertaken for surface and groundwater to confirm the adequacy of implementation
of the management measures and will highlight any non-conformances or potential non-conformances
across the life of the Project. Specific monitoring programs have been developed for surface and
groundwater, which are considered high risk aspects of the Project and the detailed programs are
included within Appendix A and Appendix B for surface water and groundwater respectively.
The monitoring programs have been developed to address the requirements of the conditions of the
Infrastructure Approval. In general these require that:
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•

baseline data available, additional data to be obtained and timing;

•

the parameters to be monitored and the location and frequency;

•

the reporting of monitoring and analysis results against relevant criteria;

•

methods that will be used to analyse the monitoring data; and

•

procedures to identify and implement additional mitigation measures where results of
monitoring are unsatisfactory; and

•

any consultation to be undertaken in relation to the monitoring programs.

The timing, frequency, methodology, locations and responsibilities for the proposed environmental
monitoring programs are specified in the respective management plans and summarised in Table 5.2. The
monitoring programs range from those involving formal sample collection, analysis and measurement, to
those involving a more qualitative assessment.
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Table 5.2

Environmental monitoring summary

Activity

Management Plan

Frequency

Responsibility

Record

Timing

Receiving waters –

Surface Water Management Plan

Water quality monitoring (comprehensive) – 12 times
per year for each location upstream and downstream
of the project

Snowy

Field sampling and
testing records and
laboratory tests
reports

All construction

Contractor

Field sampling and
testing records and
laboratory tests
reports

All construction

Contractor

Field sampling and
testing records and
NATA tests reports

During all tunnelling
activities and
associated operations

Yarrangobilly River
Wallaces Creek

Continuous monitoring for flow, pH and conductivity
at nominated locations

Talbingo Reservoir
Surface water – construction
disturbance areas and access
roads

Surface Water Management Plan

Groundwater

Groundwater Management Plan

Water quality monitoring (comprehensive) – 4 times
per year at least once during wet weather
Daily basic testing during wet weather events
Monthly monitoring of groundwater wells
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Water Management Plan
Appendix A
Stage 1 - Surface Water Management Plan
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1

Introduction

1.1

Background

Snowy Hydro Limited (Snowy Hydro) is the proponent of the Snowy 2.0 project which is a pumped hydroelectric storage and generation project to help address increasing demands for renewable energy
supplies. Snowy 2.0 involves linking Talbingo and Tantangara reservoirs within the existing Snowy
Mountains Hydro-electric Scheme (Snowy Scheme) and building an underground power station between
the two reservoirs.
Snowy Hydro proposes to carry out Exploratory Works prior to the main construction works for the Snowy
2.0 project, to inform the detailed design and to reduce project risk. Exploratory Works are required to
obtain detailed geological data for the proposed location of the underground power station. An
exploratory tunnel is to be constructed to gain this critical information. The Exploratory Works will
predominantly be in the Lobs Hole area of Kosciuszko National Park. If the Exploratory Works are not
undertaken, risks to the design and construct elements of the power station cavern are significantly
increased.
The Environmental Impact Statement Exploratory Works for Snowy 2.0 (EIS) was prepared to assess the
impact of these works on the environment, including an assessment of surface water impacts and
flooding within Chapter 5.4 and Appendix M. MOD1 also identified water impacts as a result of the
modification, assessed any impacts, and proposed any required mitigation measures within Chapter 6.3
and 7.1.

The EIS and MOD1 identified the potential for direct and indirect impacts on water quality from surface
water runoff from disturbed and operating areas of the site and from dredging, subaqueous excavated
rock placement and discharges of process water and waste (effluent) water.
The EIS concluded that, with the implementation of appropriate impact mitigation measures, there would
be no significant impacts to waterways within the project area, to high risk areas or sensitive receiving
environments downstream of the project.

1.2

Context

This Surface Water Management Plan (SWMP or Plan) forms part of the Water Management Plan and
Environmental Management Strategy (EMS) for the Snowy 2.0 – Exploratory Works (the Project). The
Exploratory Works is the first stage of Snowy 2.0, a pumped hydro-electric storage and generation project
which will increase the hydro-electric capacity within the existing Snowy Mountains Hydro-electric
Scheme. The second stage, or main project, will be subject to a separate Environmental Impact Statement
in 2019.
The SWMP has been prepared to address the requirements of the Infrastructure Approval (SSI 9208)
issued for Snowy 2.0 Exploratory Works on 11 February 2019, the Environmental Impact Statement
Exploratory Works for Snowy Hydro 2.0, and the revised environmental management measures within the
Response to Submissions Exploratory Works for Snowy 2.0.
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This revision of the WMP has been prepared to address the requirements of the Exploratory Works for
Snowy 2.0 Modification 1 Assessment Report (MOD1) and the REMMs within the Exploratory Works
Modification 1 Response to Submissions Report which were approved by Department of Planning,
Industry and Environment (DPIE) on 2 December 2019.
The original EIS Exploratory Works scope includes:
•

an exploratory tunnel about 3.1 km long to the site of the underground power station;

•

horizontal and other test drilling, investigations and analysis in situ at the proposed cavern location
and associated areas, and around the portal construction pad, access roads and excavated rock
management areas all within the disturbance footprint;

•

a portal construction pad for the exploratory tunnel. This will provide the entrance structure to the
tunnel and an area for infrastructure and equipment needed to support tunnelling activities;

•

an accommodation camp for the Exploratory Works construction workforce;

•

road works and upgrades to enable access and haulage routes during Exploratory Works. This
includes upgrades to 26 km of existing roads and creating about 2 km of new roads;

•

barge access infrastructure to enable access and transport by barge on Talbingo Reservoir. This
includes one new barge ramp at Talbingo Spillway in the northern part of Talbingo Reservoir and
one new barge ramp at Middle Bay near Lobs Hole at the southern part of Talbingo Reservoir;

•

excavated rock management, including subaqueous placement within Talbingo Reservoir. Up to
750,000 m3 of excavated rock will need to be tested for its geochemical properties (ie whether the
rock is reactive or non-reactive) before being managed by a combination of the following options:
–

re-use - suitable material can be used as construction materials for roads or similar.
Some materials will be provided to NPWS for use in road maintenance and upgrades in
other areas of KNP;

–

on land placement - material will be temporarily placed in one of two on land
emplacement areas.

–

subaqueous placement within Talbingo Reservoir – suitable material will be placed at a
suitable location within Talbingo Reservoir, subject to a number of water quality controls
and monitoring; and

•

services infrastructure such as diesel-generated power, water and communication;

•

post-construction revegetation and rehabilitation, management and monitoring.

Having regard to the design changes identified in Modification 1, the Exploratory Works scope now
comprises:
Table 1.1

New scope items for EW (Stage 1 & 2) as a result of MOD1

Stage 1
Lobbs Hole

Additional disturbance area required for the construction power connection to an
SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX A - SURFACE WATER
MANAGEMENT PLAN - REV 1

2

Substation

existing transmission line (Line 2) at Lobs Hole for power supply to the Exploratory
Works accommodation camp and construction areas. This will provide a reliable
and long-term source of construction power and will reduce the reliance on diesel
generation and associated on-site storage requirements and emissions. Works in
this area will include establishing a substation, connection infrastructure, access
roads and ancillary construction areas;
This will include:
•

construction of a 330/33 kV substation within Kosciuszko National Park
and adjacent to Line 2, which forms a 330‐kV connection between Upper
Tumut Switching Station and Yass Substation;
• geotechnical investigation works to inform the detailed design of the
construction power substation;
• replacement of one transmission support structure (Structure 54) within
the existing transmission easement. This will involve removal of the
existing structure and establishment of one new steel lattice tower,
approximately 50 m in height;
• short overhead 330 kV transmission line connections (approximately 100
m in length) between the substation and the new Structure 54;
• 33 kV feeder connection between the substation and the Exploratory
Works construction power network. This will be either overhead lines or
underground cables;
• establishment and upgrade of access tracks and roads to the new
substation and transmission line structures;
• installation of a fibre optic communication link into the new substation
from the approved communication network; and
• ancillary activities, including brake and winch sites, crane pads, site
compounds and equipment laydown areas.
(Illustrated Appendix C WMP Figure 1i)
Camps Bridge and
Wallaces Creek

Lobs Hill Ravine
Road and
Construction
Boundary Changes

Operating Hours

•

additional disturbance area around Camp Bridge and Wallaces Creek
Bridge required for improved constructability of the crossings. Works
within these areas will include vegetation clearing, levelling earthwork,
erection of falsework, sediment controls, laydown, parking and movement
of equipment;
(Illustrated in Appendix C WMP Figures 1h and 1i of this plan and Modification 1
Assessment Report Figure 3.9)
•

minor changes to the project boundary identified through detailed design
including:
– revised road upgrade for Lobs Hole/Ravine Road to improve
access, drainage and safety;
– minor additions to construction areas for design optimisation.
• removal of dangerous trees on Lobs Hole Ravine Road. This will involve
either complete or partial removal of up to 91 trees that have been
identified to pose a safety risk to road users on Lobs Hole Ravine Road and
Mine Trail Road;
(Illustrated in Appendix C, WMP Figures 1d, 1e, 1f and 1i)
•

modify operating hours from existing 7 am to 6pm to sunrise to sunset
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Miscellaneous

•

continued use of existing communications towers within KNP that were
previously approved by the NPWS under a separate review of
environmental factors (REF R – Wallaces Creek Geotechnical drilling)
environmental impact assessment carried out under the NSW National
Parks and Wildlife Act 1974 (NPW Act) and its regulation for the
geotechnical investigation program; and
• increase in peak traffic volumes. Additional vehicles will be required to
access the site to facilitate construction of Exploratory Works, however no
change in impacts to the road network are expected.
(location of communications towers illustrated in Appendix C WMP Figures 1a, 1f,
1l)

Stage 2
Borehole drilling and
geophysical surveys

Talbingo Laydown

•

Borehole drilling and geophysical surveys for further geotechnical
investigation of the Snowy 2.0 power station and power waterway at
Marica, Talbingo and Tantangara;
• clearing of up to 2.79 hectares (ha) of additional vegetation for access
tracks and drilling pads.
• About 1.33 ha within Smokey Mouse potential habitat;
• trimming of overhanging dangerous branches on adjacent trees (these
trees will not require removal);
• mulching of trees and vegetation;
• establishment of an additional 1 km of access tracks (4 m wide), including
minor earthworks,
• placement of geofabric (as required) and import of stabilised material;
• establishment of eight drilling pads and boreholes at top of the cavern
area, with an area of 900 m2 per pad, including minor earthworks,
placement of geofabric (as required) and import of stabilised material (as
required);
• undertaking geophysical surveys near Talbingo and Tantangara reservoirs;
• establishment of two drilling pads and boreholes at both Tantangara and
Talbingo with an area of
• 900 m2 per pad, including approximately 400 m of additional access tracks
and minor earthworks (as required);
• establishment of in-reservoir boreholes including one in Talbingo Reservoir
and two in Tantangara Reservoir;
• drilling of additional nested vertical boreholes at each of the drilling pads
up to a depth of 1,100 m;
• conversion of the investigation boreholes into monitoring bores;
• undertaking geophysical surveys; and
• rehabilitation of the drilling pads and access tracks following completion of
works
• ongoing maintenance of existing access tracks required for geotechnical
investigations within KNP
(Illustrated in (Illustrated in Appendix C WMP Figure 1j, 1k, 1l, 1m and 1n)
Outside of KNP, SHL is proposing to add four laydown locations to facilitate the
construction of the communications cable linking Lobs Hole with the Tumut 3
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Tantangara Access

Power Station.
These are proposed on existing hardstand areas along Talbingo Reservoir within
Snowy Hydro owned land.
(Illustrated in Appendix C, WMP Figure 1o)
Two additional geotechnical boreholes are required to facilitate the detailed design
of cuttings, bridge foundations, retaining wall foundations, and drainage structures
near Nungar Creek
(Illustrated in Appendix C, WMP Figure 1m and 1n)

The Exploratory Works is estimated to take around 30 to 34 months to complete.
As with most of the existing Snowy Scheme, the majority of Snowy 2.0 is within Kosciuszko National Park.
Snowy Hydro has been working with NSW National Parks and Wildlife Service (NPWS) since the
announcement of Snowy 2.0 to ensure long term management objectives for Kosciuszko National Park are
considered in project development.
The Project has been designed in a way that avoids and minimises impacts to Kosciuszko National Park
where possible. This has included the planning of access roads and construction areas to avoid impacting
the heritage listed Washington Hotel ruins at Lobs Hole, and Smoky Mouse habitat along Upper Lobs Hole
Ravine Road. It also includes designing road upgrades to minimise impacts to geodiversity features
including a block stream and a fossil outcrop along Lower Lobs Hole Ravine Road. The former copper mine
at Lobs Hole is also considered a geoheritage site, however it is also a source of known contamination and
has therefore been avoided as much as possible to prevent disturbance.
While there are some unavoidable impacts during construction, the Exploratory Works will allow for a
number of longer-term benefits and contributions to Kosciuszko National Park through a biodiversity
offset program, improved access roads and recreational facility upgrades. The completion of Exploratory
Works will also allow for the greater benefits of Snowy 2.0 to be realised.

1.3

Construction activities and staging

Exploratory Works will be delivered in three stages:
•

Stage 1a – Pre‐construction Minor Works - pending the approval process, works may commence in
the first quarter of 2019. The scope of pre‐construction minor works includes dilapidation studies,
survey work, borehole installation, site office establishment, minor access roads, installation of
monitoring equipment, installation of erosion and sediment controls, archaeological salvage and
minor clearing;

•

Stage 1b – Exploratory Works Access Roads (EWAR) - pending the approval process, works may
commence in the first quarter of 2019. The scope includes roadworks and upgrades to enable
access and haulage routes during Exploratory Works;

•

Stage 2 – Exploratory Works - pending progress with Stage 1, works may commence in quarter
three of 2019. The scope for Stage 2 will be the remainder of the Exploratory Works, including the
exploratory tunnel, portal construction pad, accommodation camp and excavated rock
management. Stage 2 also includes subaqueous emplacement within Talbingo Reservoir.
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To present the staging of plans a separate Staging Report has been prepared and was submitted to
Department of Planning and Environment. Timing of the Exploratory Work stages is presented below.

Figure 1

1.3.1

Timing of Exploratory Works stages

Exploratory Works Access Roads

The Exploratory Works Access Roads (EWAR) will provide early access to the tunnel portal located to the
east of the Talbingo Reservoir, and to Talbingo Reservoir itself. The works include upgrades to and/or
construction of the following internal roads:
•

Ravine Road;

•

Mine Trail Road;

•

Lobs Hole Road;

•

Wharf Road.

The EWAR scope includes but is not limited to the following:
•

setting out the works including delineation of site boundaries;

•

establishment of all site facilities required and removal upon completion, including all temporary
safety and security measures required;

•

locating and protecting all public and private utility services;

•

maintenance of the existing roadway and associated infrastructure;

•

clearing and grubbing of vegetation including creation of mulch and compost;

•

establishment of short term and long‐term (eg: detention and sedimentation basins) erosion and
sedimentation control systems and devices;

•

removal and disposal of existing infrastructure including pipes, culverts, drainage channels and
other minor structures;

•

excavation and stockpiling of topsoil;

•

earthworks including excavation of cuttings, construction of fills including selected zone material,
and placement of excess spoil in stockpile;

•

progressive opening to traffic;
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•

treatment of cut and fill slope batter surfaces including slope retention systems where shown;

•

construction of clean and dirty water drainage systems including culverts, open and subsoil
drainage systems;

•

construction of pavements including subgrades and pavements and road surfacing;

•

design, supply, construction of temporary structures / bridges over Wallace Creek and the
Yarrangobilly River and removal of completion;

•

construction of permanent bridges over Wallace Creek and the Yarrangobilly River;

•

installation of road furniture including but not limited to barriers, line marking, guide posts and
road signs;

•

placement / replacement of topsoil and revegetation and other surface treatments to disturbed
earth surfaces including lining of open drains;

•

clean up and restoration of work areas and areas disturbed by the contractor.

The additional EWAR scope as a result of MOD1 will include:
•

construction of a 330/33 kV substation within Kosciuszko National Park and adjacent to Line 2,
which forms a 330-kV connection between Upper Tumut Switching Station and Yass Substation;

•

geotechnical investigation works to inform the detailed design of the construction power
substation;

•

replacement of one transmission support structure (Structure 54) within the existing transmission
easement. This will involve removal of the existing structure and establishment of one new steel
lattice tower, approximately 50 m in height;

•

short overhead 330 kV transmission line connections (approximately 100 m in length) between the
substation and the new Structure 54;

•

33 kV feeder connection between the substation and the Exploratory Works construction power
network. This will be either overhead lines or underground cables;

•

establishment and upgrade of access tracks and roads to the new substation and transmission line
structures;

•

installation of a fibre optic communication link into the new substation from the approved
communication network; and

•

ancillary activities, including brake and winch sites, crane pads, site compounds and equipment
laydown areas.

•

minor changes to the project boundary identified through detailed design including:
–

additional disturbance area around Camp Bridge and Wallaces Creek Bridge required for
improved constructability of the crossings. Works within these areas will include
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vegetation clearing, levelling earthwork, erection of falsework, sediment controls,
laydown, parking and movement of equipment;
–

additional disturbance area required for the construction power connection to an
existing transmission line at Lobs Hole. Works in this area will include establishing a
substation, connection infrastructure, access roads and ancillary construction areas;

–

revised road upgrade for Lobs Hole/Ravine Road to improve access, drainage and safety;
and

–

minor additions to construction areas for design optimisation.

•

removal of dangerous trees on Lobs Hole Ravine Road. This will involve either complete or partial
removal of up to 91 trees that have been identified to pose a safety risk to road users on Lobs Hole
Ravine Road and Mine Trail Road;

•

continued use of existing communications towers within KNP that were previously approved by the
NPWS under a separate review of environmental factors (REF R – Wallaces Creek Geotechnical
drilling) environmental impact assessment carried out under the NSW National Parks and Wildlife
Act 1974 (NPW Act) and its regulation for the geotechnical investigation program; and

•

increase in peak traffic volumes. Additional vehicles will be required to access the site to facilitate
construction of Exploratory Works, however no change in impacts to the road network are
expected.

The works are proposed to commence in the first quarter of 2019.

This Plan identifies and describes surface water and soil erosion aspects and appropriate management
measures. It has been developed for Stage 1 of the Exploratory Works project and will be revised prior
to commencement of Stage 2 works to include further project specific details.
The timing of the preparation, consultation and submission of this plan is shown within Figure 4.3 of the
Environmental Management Strategy (EMS). During Stage 1 work ongoing revisions to the SWMP will
occur in accordance with Section 1.6.1 of the EMS.
Some distinct work activities such as the management of excavated rock from tunnelling activities and the
management of surface water, require greater detail and warrant a separate plan. The activities related
to surface water which are detailed within other management plans, are summarised within Table 1-2.
It is also noted that this plan includes a number of sub-plans required to comply with the requirements of
condition 34 of the conditions of approval. These are also detailed in Table 1-2.
Table 1-2

Relationship to other plans

Activities

Relevant plan

Timing of the plan*
Stage 1

Road construction – general
management of surface water runoff

This plan
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Activities

Relevant plan

Timing of the plan*

Erosion and sediment control

This plan

P

R

Process and waste effluent water
management

This plan, however further detail will be included
when revised prior to tunnelling including
requirements for monitoring of treated process
and waste effluent water

P

R

Excavated material

Excavated Material Management Plan

P

R

Subaqueous rock placement in
Talbingo Reservoir

Subaqueous Emplacement Management Plan

Dredge spoil disposal

Dredge Management Plan

Groundwater

Groundwater Management Plan

P

R

Existing land contamination

Contaminated Land Management Plan

P

R

Work within waterways etc

Aquatic Habitat Management Plan

P

R

P
P

* P – prepare, R - revise

Specific on-site management measures identified in this Plan will be incorporated into site documents
which are to be prepared by the Contractor. These documents will be prepared for construction activities
and will detail the management measures which are to be implemented on the ground. Construction
personnel will be required to undertake works in accordance with the mitigation measures identified in
the site-specific documents.
A concept erosion and sediment control plan (ESCP) will be developed by the Contractor prior to
construction to inform the development of detailed ESCPs during construction. ESCPs are designed to
guide staff on the controls which are to be implemented for erosion and sedimentation management.
ESCPs will be developed by the contractor’s environmental team in consultation with construction
personnel and the Project Soil Conservationist as required. They are to be updated as required when new
work fronts start, site conditions evolve, flow paths change, and construction activities that affect the
characteristics of ground conditions change. Section xyz of the
Snowy Hydro are committed to implementing all Water Management Plan (and sub plan) requirements
for the duration of the project.

1.4

Environmental management system

The overall environmental management system for the Project is described in the EMS. This SWMP forms
part of Snowy Hydro Limited’s environmental management framework for the Project, as identified in
Figure 1.2 and as described in Section 4 of the EMS.
This Plan aims to transfer the relevant requirements of the Approval documents into a management
plan which can be practically applied on the Project site.
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Figure 1.2

1.5

EMS structure

Purpose and objectives

The purpose of this Plan is to describe how construction impacts on surface water and soil due to erosion
will be minimised and managed during construction.
The key objective of the SWMP is to ensure that impacts on surface water quality are minimised and
within the scope permitted by the conditions of approval during Stage 1 of the project. To achieve this,
Snowy Hydro and the Contractor will:
•

ensure appropriate measures are implemented during construction to avoid or minimise potential
impacts to water quality within the rivers and creeks across the Project;

•

ensure appropriate measures are implemented to address the relevant conditions of approval and
the revised environmental management measures;

•

ensure appropriate measures are implemented to comply with all relevant legislation and other
requirements as described in Section 2.1 and Section 2.5 of this Plan;

•

establish a surface water monitoring program to assess the effectiveness of the quantitative and
qualitative surface water management controls and impacts on the receiving environment;
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•

ensure appropriate measures are implemented during construction to avoid or minimise surface
water impacts and potential adverse impact; and

•

ensure that work activities are managed so as to minimise flood impacts and risks.

1.6

Targets

The following target has been established for the management of surface water impacts during the
project:
•

1.7

manage downstream water quality impacts attributable to the project by maintaining waterway
health by avoiding, where practical, the introduction of nutrients, sediment, metals and
hydrocarbons etc.

Plan preparation

In accordance with the requirements of Condition 34 of the conditions of approval this plan has been
prepared with technical input from Chris Kuczera of EMM Consulting, a suitably qualified and experienced
person. This representative was approved by the Secretary of Department of Planning and Environment
on 13 February 2019
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2

Environmental requirements

2.1

Legislation

Legislation relevant to surface water management includes:
•

Environmental Planning and Assessment Act 1979 (EP&A Act);

•

Environmental Planning and Assessment Regulation 2000;

•

Protection of the Environment Operations Act 1997;

•

Protection of the Environment (General) Regulation 2009 (as amended);

•

Water Management Act 2000;

•

Water Management Amendment Act 2014;

•

Water Management (General) Regulation 2011;

•

Fisheries Management Act 1994;

•

Snowy Hydro Corporatisation Act 1997.

Relevant provisions of the above legislation are explained in the register of legal and other requirements
included in Appendix A1 of the EMS.
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2.2

Conditions of approval

Surface water management conditions specified under Schedule 3 of the Infrastructure Approval are
presented in Table 2-1
Table 2-1

Condition
32

Conditions of approval relevant to surface water management
Where
addressed

Requirement
Unless an environmental protection licence authorises otherwise, the Proponent must
comply with Section 120 of the POEO Act.

Section 5

Note: Section 120 of the POEO Act makes it an offence to pollute any waters.
33

The Proponent must:

Section 5

(a) minimise the use of clean water on site;
(b) maximise the diversion of clean water runoff around disturbance areas on site;
(c) minimise the flow rates from any clean water runoff diversions to adjoining
watercourses;
(d) minimise any soil erosion;
(e) ensure all chemicals and hydrocarbon products are stored on site in bunded areas in
accordance with the relevant Australian Standards.
34

The Water Management Plan required under this approval must:

This plan

(c) include a Surface Water Management Plan with:
•

detailed baseline data on surface water flows and quality in the watercourses
that could potentially be affected by the development;

Section 6

•

a program to augment the baseline data during the development;

Section 6

•

a description of the measures that would be implemented to minimise the
impacts of:

Section 5

-

any subaqueous emplacement;
the dredging within Talbingo Reservoir;
the barge infrastructure;
the water intake;
the water treatment pipes and outlets;
any in-stream works;
stockpiles;
eastern emplacement area;
western emplacement area;
construction portal;
accommodation camp;
Lobs Hole substation and
road upgrades, and in particular the road works in the vicinity of the
Yarrangobilly River;
chemical and hydrocarbon storage.

•

surface water assessment criteria, including trigger levels for investigating any
potentially adverse surface water impacts of the development;

•

a description of the measures that would be implemented to minimise the
surface water impacts of the development, and comply with the performance
measures in condition 31 above;

•

a program to monitor and report on the surface water impacts of the
development including water monitoring locations, analytes and sampling
frequency for each monitoring location;

•

a program to monitor and report on the surface water impacts of the
development; and
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Condition

•

39

Where
addressed

Requirement
a plan to respond to any exceedances of the surface water trigger levels and/or
assessment criteria and mitigate and/or offset any adverse surface water
impacts of the development;

The Proponent must:
(a) ensure the temporary bridges over Wallace Creek and the Yarrangobilly River
incorporate, to the greatest extent practicable, the requirements:
•
•

Guidelines for Controlled activities on Waterfront Land (NRAR, 2018); and
Policy and Guidelines for Fish Habitat Conservation (DPI 2013) and Why do
Fish Need to Cross the Road? Fish Passage Requirements for Waterway
Crossings (NSW Fisheries 2003);

Sections 5 & 6

Surface Water
Management
and Aquatic
Habitat
Management
Plan

(b) remove temporary bridges as soon as practicable after the construction of the
permanent bridges, and rehabilitate the land to the satisfaction of the NPWS;
consider scheduling to minimise in stream works between October to January, the
migratory period of the Macquarie Perch (Macquaria australasica).
40

The Proponent must:
(a) ensure that permanent bridges over Wallace creek and the Yarrangobilly River are
designed and constructed to comply with the relevant requirements of the:
•
•

Guidelines for Controlled activities on Waterfront Land (NRAR, 2018); and
Policy and Guidelines for Fish Habitat Conservation (DPI 2013) and Why do
Fish Need to Cross the Road? Fish Passage Requirements for Waterway
Crossings (NSW Fisheries 2003);

Surface Water
Management
and Aquatic
Habitat
Management
Plan

(b) ensure that the permanent bridges over Wallace creek and the Yarrangobilly
River are designed and constructed to comply with the relevant requirements of
the relevant Austroads Standards (such as elevating them above the 1% AEP flood
level);
minimise in stream works between October to January, the migratory period of the
Macquarie Perch (Macquaria australasica).

2.3

Revised environmental management measures

Environmental safeguards and management measures are included in the EIS in Section 6.3. During
preparation of the Submissions Report, revised environmental management measures were developed
and included in Section 8 of the Submissions Report and the Surface Water Assessment (EMM, 3 October
2018). MOD1 was granted approval by DPIE on 2 December, 2019.
The environmental management measures relevant to this Plan are listed in Table 2-2 below. If additional
measures are cross-referenced from another section of the EIS or Submissions Report, these measures
are also included.
Table 2-2

Impact

Management measures relevant to surface water and soils

Ref #

Environmental management measures

SOIL01

Soil management procedures (including stripping, stockpiling and
application) will be implemented as part of the CEMP. The
objectives of soil management will be to:

Document
reference

Soils
Impacts to soil
resources
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Impact

Ref #

Environmental management measures
•
•
•
•
•
•

Document
reference

preserve as much of the topsoil and subsoil as possible;
prevent contamination;
ensure soil is not degraded or compacted during construction
and following reinstatement;
avoid or ameliorate subsoil constraints immediately below
topsoils;
ensure topsoil is not mixed with unsuitable soil and spoil
materials; and
ensure reinstatement of soil horizons in the correct order and
depths.

Erosion and sediment SOIL02
transport

Erosion and sedimentation controls will be implemented as part of
the Water Management Plan to minimise erosion potential in
accordance with the guideline Managing Urban Stormwater,
Volumes 1 and 2, or equivalent.

Section 5 and
Table 5.1

Changes to landform SOIL03
and land use

A Landscape Management Plan will be prepared for the
rehabilitation of disturbed areas: The Plan will include:

Rehabilitation
Management
Plan

•
•

objectives for landform rehabilitation at each site;
measures to ensure successful rehabilitation and stabilisation
of soils; and

a soil balance to identify the depths and volume of soils to be
reapplied in particular areas during rehabilitation.
Compatibility of land SOIL04
use post-Exploratory
Works

A Final Rehabilitation Strategy will be prepared to guide the long
term rehabilitation of the site. Rehabilitation goals and objectives
for the domains of the project area will be determined through the
final land use.

Rehabilitation
Management
Plan

This strategy will be developed in consultation with NPWS and
other relevant government agencies.
Flood risks
Flood risks

FM_1.1

Camp and Wallaces bridges will be designed in accordance with
AustRoads bridge design standards which require the:
•

bridge deck soffit to be located above the 1% Annual
Exceedance Probability (AEP) flood level;

•

bridge structure to be designed to withstand a 0.05%
AEP event; and

•

abutments to be protected by appropriately
designed scour protection.

Table 5.1

FM_1.2

The western emplacement will be designed to minimise the risk of
emplacement material being entrained in flood waters during a
0.2% AEP event. This may require a flood protection berm or rock
armouring along the northern toe of the emplacement.

Excavated
Material
Management
Plan

M1.13

Protocols will be developed for the proposed modification
elements for use and storage of plant, equipment and materials in
flood prone areas commensurate with the frequency of inundation.

Table 5.1

The following controls will be applied to the design of the clean
water management system:

Section 5 and
Erosion and
Sediment Control
Plans

Water management controls
Clean Water
Management
Controls

WAT02
WM_1.1

•

Where practical, all clean water will be diverted
around or through water management areas. Runoff
from clean water areas that cannot be diverted must
be accounted for in the design of water

SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX A - SURFACE WATER
MANAGEMENT PLAN - REV 1

15

Impact
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Environmental management measures
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management systems.;
M1.8

•

Where practicable, all clean water will be diverted
around or through sites using cross-path drains or
other similar measures to limit impact to existing
flow regimes.

WM_1.2

•

All permanent clean water drainage will be designed
and constructed to convey the 1% AEP peak flow and
will have adequate scour protection. Temporary
clean water drainage will be designed to convey the
50% AEP peak flow;

WM_1.3

•

Where practical, diversions will seek to avoid
materially increasing flow rates in adjoining
watercourses.; and

WM_1.4

•

Where practical, the permanent diversion of
drainage lines or watercourses using contour drains
will be avoided.

Table 5.1

Controls for construction disturbance areas
Controls for all
construction
disturbance areas

WAT01
WM_2.1
M1.11

An Erosion and Sediment Control Plan (ESCP) will be prepared for
all proposed construction sites and drilling pads. Each ESCP will:
•

consider local soil characteristics, clean water
management and site-specific measures to suit the
proposed construction methods;

•

apply all practical source control and rehabilitation
methods; and

•

be progressively amended as required during
construction.

•

A suitably qualified erosion and sediment control
expert will be commissioned to develop and execute
each ESCP. The expert will be responsible for
overseeing the development of the ESCP and
inspecting
and
auditing
controls
during
implementation. Regular expert input will ensure
that erosion and sediment control practices will be
established and operated to a high standard and
progressively improved.

WM_2.2

The clean water management controls WM_1.1 to 1.4 apply to all
ESCPs.

WM_2.3

Stockpiles will be located where they are not exposed to
concentrated or flood flow. Flood flow is defined as the 20% AEP
flood extent. Monitoring for dispersion and erosion of soil
stockpiles will be undertaken, particularly on moderately dispersive
soils. Addition of ameliorants, such as gypsum and organic matter
for dispersive soils will be undertaken as needed.

WM2.4

Soils will be lightly scarified on the contour to encourage rainfall
infiltration and minimise run-off. As soon as practicable after
respreading, a cover crop will be established to limit erosion and
soil loss. This will also provide good mulch for native plant
establishment.

WM_2.5

Sediment traps or filters will be maintained at all discharge
locations. The filters will only use non-toxic or materials which will
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Ref #

Environmental management measures
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not cause material harm to the environment, including
biodegradable or natural materials where practicable. Sediment
traps, filters and other appropriate sediment control devices will be
installed to target the removal of coarse sediments.
Additional controls
for construction
areas that are
constrained by
terrain or the
proposed
disturbance
boundary

WM_2.6

Runoff from construction areas that are constrained by terrain or
the proposed disturbance boundary and are larger than 2,500 m2
will be captured in a sump and pumped to a water treatment plant.
The water treatment plant will use water treatment chemicals to
enhance sedimentation and phosphorus and dissolved metal
removal rates using an automated chemical dosing system. Only
water treatment chemicals that have a low risk of increasing the
toxicity of treated stormwater will be used. The design dewatering
and treatment rate will be the 1 in 3 month average return interval
(ARI) peak flow.

Section 5 and
Erosion and
Sediment Control
Plans

Additional controls
for construction
areas that are not
constrained by
terrain

WAT03

Where appropriate, sedimentation basins will be constructed in
accordance with the methods recommended in Managing Urban
Stormwater: Soils and Construction: Volume 1 (Landcom 2004) and
Volume 2D (DECC 2008).

Section 5 and
Concept Erosion
and Sediment
Control Plans

Regrading

WM_2.7

Water treatment chemicals will be applied to sedimentation basins
with catchment areas greater than 2,500 m2 to enhance
sedimentation and phosphorus and dissolved metal removal rates.
Only water treatment chemicals that have a low risk of increasing
the toxicity of treated stormwater will be used. Water treatment
chemicals will be applied using an automated chemical dosing and
mixing system. The design treatment rate will be the 1 year ARI
peak flow.
WM_2.8

When practical, water captured in sedimentation basins will be
used for dust suppression.

M1.9

Drill sites that have been modified to allow for vehicle access will
be regraded to natural lay of the land as part of the site
rehabilitation.

Section 5
Table 5.1

Water management controls for access roads
Controls for all
access roads

Additional controls
for access roads

WM_3.1

Sections of Lobs Hole Road that will no longer be required following
the construction of the new access roads will be removed and
rehabilitated. This will reduce associated sediment loads.

WM_3.2

All cut and fill batters will be stabilised as soon as practicable.

WM_3.3

The clean water management controls WM_1.1 to 1.4 will apply to
the design of all access roads.

WM_3.4

Access road surfaces will be maintained with appropriate aggregate
material to reduce the risk of erosion.

WM_3.5

Where practicable and safe to do so access roads will be single
cross fall and will grade to a tables drain located against the toe of
the cut batters. The drains will be stabilised by rock armouring as
required.

WM_3.6

Where appropriate, the sedimentation basins established to
manage runoff during construction of the access roads will be
maintained during the Exploratory Works to provide ongoing
treatment of runoff from access roads.

WM_3.7

The sedimentation basins established to manage runoff during
construction of the access roads will be modified to be constructed
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Ref #

that are not
constrained by
terrain or the
proposed
disturbance
footprint.

Spills from
hydrocarbons
leaching/running
into ground
water/creeks

Refuelling

Environmental management measures

Document
reference

wetland style basins where practicable. Constructed wetland style
basins will maintain permanent water. An extended detention zone
will be established above the permanent water. The extended
detention zone will drain slowly through a low flow outlet control.
Where practical, runoff from road embankments that have been
stabilised by vegetation will be diverted into the clean water
drainage system to minimise the contributing catchment area to
the constructed wetlands. This will increase the effective size of
the basin (in terms of depth of rainfall captured) and will result in a
treatment volume that is greater than the 5 day 85th percentile
volume that is proposed for sedimentation basins for construction
areas.

Sediment Control
Plans

WAT11

Procedures to address spills and leaks will be developed and
implemented as part of the EMS.

Table 5.1 and
Section 5.3

WAT01

Management measures will be implemented to minimise potential
environmental impacts to water and soil from hydrocarbon and
chemical spills and leaks including:

Table 5.1 and
Section 5.3

M1.10

•

minimizing direct access to the river by construction
vehicles and mechanical plant;

•

regular inspection of construction vehicles and
mechanical plant for leakage of fuel and /or oils;.

•

establishing a bunded area for storage of fuel and
oils;

•

refuelling and maintenance of vehicles and
mechanical plant at least 50 m from watercourses;.

•

avoiding as far as possible re-fuelling, washing and
maintenance of land based vehicles and plant within
50 m of watercourses;

•

reporting spillages to the appropriate officer and
immediately deploying spill containment and / or
absorption kits as required to restrict its spread;

•

vehicles, vessels and plant would be properly
maintained and regularly inspected for fluid leaks;

•

emergency spill kits will be kept onsite, at refueling
areas and on all vessels at all times during the
Exploratory Works. The spill kit will be appropriately
sized for the volume of substances on the vessel. All
staff would be made aware of the location of the
spill kit and trained in its use;

•

if any hydrocarbon spills were to occur during soil
stripping, the impact will be isolated and clean-up
procedures implemented;

•

areas to be used for long-term storage and handling
of hydrocarbons and chemicals will be enclosed with
concrete bunds;

•

chemicals will be handled and stored as per
manufacturer’s instructions; and

•

below ground, refuelling will be undertaken in dry,
enclosed, bunded areas;.

A refuelling protocol will be developed for in-reservoir borehole
drilling and will be included in the Construction Environment
Management Plan (CEMP).
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Spills

M1.12

Geotechnical investigation drilling will be undertaken in accordance
with the surface water management plan. The following mitigation
measures are included in the existing surface water management
plan:
•
All fuel and hazardous substances used in drilling will be
stored in designated areas of the drill pad. Hazardous chemicals will
be stored in accordance with relevant standards, including AS
1940:2004.
•
Designated fuel storage areas will be bunded to mitigate
risk of contamination to surface water and soils should spills occur.
Refuelling will also be carried out in the designated, bunded area.
•
Equipment should be appropriately maintained to ensure
there are no leaks.
•
Spill kits will be available on site to contain contamination
should any spills outside these bunded areas occur. If used, waste
from the spill kits will be disposed of appropriately.
•
The safety data sheets of all hazardous chemicals
required for drilling activities will be made available on site.
All waste produced during drilling will be stored on site in above
ground containers, and when required will be taken off-site by
vehicles. All waste will be disposed of off-site to an EPA licensed
facility.

Table 5.1 and
Section 5.3

Surface and
groundwater

WAT02

A Surface and Groundwater Monitoring Program will be developed
and implemented to monitor the effectiveness of water quality
controls and compliance with licence conditions. The program will:

Section 6 and
Groundwater
Management
Plan

•

establish monitoring locations to provide suitable
baseline and detection monitoring of surface and
groundwater parameters;

•

monitor groundwater inflows in the tunnel and
groundwater levels as well as groundwater quality
during construction; and

•

set out annual monitoring requirements for
Yarrangobilly Caves and PCTs potentially reliant on
groundwater.

Ecology
Impacts on fish eggs
and larvae due to
extraction of water
from Talbingo
Reservoir

ECO10

The water pipeline intake will be designed to:
• prevent adult fish from entering the intake and discourage adult
fish from approaching the intake which may include:

Aquatic Habitat
Management
Plan

– incorporation of an enclosed, dark and long passage approach
to the intake;
– if feasible, screening of the intake with at least 5 mm 3 mm
mesh screen;
– if feasible, installation of a coarse mesh (e.g. cm aperture)
screen / cage a few metres around the intake and removal
and control of any aquatic vegetation and wood debris within
and immediately adjacent to the intake location; and
– if feasible, limiting the approach water velocity at the
headwall during normal operation ideally to 0.1 m/s.
•

locate the intake pump in deeper water where
possible; and

•

allow for pump start up procedures involving initial
slow water velocity to reduce likelihood of aquatic

SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX A - SURFACE WATER
MANAGEMENT PLAN - REV 1

19

Impact

Ref #

Environmental management measures

Document
reference

biota being drawn into the pump.
Impacts to fish
passage

ECO11

The permanent bridges at Yarrangobilly River and at Wallaces Creek
will be designed with consideration of Policy and Guidelines for Fish
Habitat Conservation Update 2013 (DPI 2013) and Why do Fish
Need to Cross the Road? Fish Passage Requirements for Waterway
Crossings (NSW Fisheries 2003).

Table 5.1 and
detailed design

ECO12

The temporary bridges at Yarrangobilly River and at Wallaces Creek
will be designed and constructed and removed to:

Table 5.1

ECO13

Impact to aquatic
ECO14
ecology from erosion
and sedimentation

•

where practicable implement measures in line with
the guidelines for temporary structures in Fisheries
NSW Policy and Guidelines for Fish Habitat
Conservation and Management (2013 update) (DPI
2013) and recommended crossing design
considerations in Fairfull and Witheridge (2003)
which includes:

•

temporary in-stream structures will avoid spanning
the full width of the waterway channel to ensure
base flow conditions are maintained down the
waterway where practicable;

•

maintaining some unmodified channel so that a weir
effect or flow through rock interstices only is not
created where practicable; and

•

temporary in-stream structures will be inserted
during low-flow periods where practicable

•

ensure any build-up of debris potentially obstructing
fish passage will be removed; and

•

the temporary structures will be removed and the
river channel rehabilitated following construction of
the permanent bridges.

Construction and removal of the temporary bridge at Yarrangobilly
River will avoid or minimise in stream works during the migration
time of Macquarie Perch (October to January) where possible.

Table 5.1 and
Aquatic Habitat
Management
Plan

The water quality controls described in in WAT01 to WAT05 and
WM1.1 to WM 8.8 will be implemented.

Table 5.1

2.4

Licences and permits

2.4.1

Environment Protection Licence

The works carried out in Stage 1 scope are considered scheduled for the Land Based Extractive Activities
category and an Environment Protection Licence (EPL) has been obtained (EPL 21266) for this Stage. The
EPL details specific monitoring conditions which must be complied with when undertaking the extractive
activities works.
This plan will be updated as required to reflect any water quality conditions or monitoring requirements
specified in the EPL. Subsequent updates to this plan will be carried out should monitoring requirements
in the EPL be in-consistent with those outlined in Section 6. However should there be in-consistencies
between the EPL and SWMP then the requirements of the EPL will take precedence until such time that
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the SWMP can be updated and approved. Any other relevant licences or permits will be obtained as
required.

2.4.2

Water source

Snowy Hydro have lodged a Specific Purpose Access Licence (SPAL) application to take 287 ML of water
from Talbingo Reservoir for the purpose of Exploratory Works project. The 287ML volume allows for:
•

60 ML of water take in the remainder of the 2018-19 water year; and

•

227 ML of water take in the 2019-20 water year. This is the volume estimated and stated in the
Surface Water Assessment (EMM, 2018).

Snowy Hydro are also investigating groundwater supply options for the initial phases of the project. If this
is successful in securing sufficient yields and suitable quality, groundwater may be used to offset the take
of water from Talbingo.

2.4.3

Water access licence

The extraction of water from Talbingo Reservoir is proposed to be untaken via a Specific Purpose Access
Licence (SPAL) , which is currently being considered and in final stages of approval by the NSW
Government. Once the SPAL is approved, a Miscellaneous Work approval will be issued by NRAR and then
Water NSW will approve the nomination (link) between the SPAL and the miscellaneous Work Approval.
Snowy Hydro will not require a water use approval as the project is designated Critical State Significant
Infrastructure (CSSI). Section 5.23 of the Environmental Planning and Assessment Act 1979 provides
that the following approvals are not required - a water use approval under section 89; a water
management work approval under section 90; or an activity approval under section 91 of the Water
Management Act 2000 (it is noted that the provisions for granting Aquifer Interference Approvals under
the Water Management Act 2000 are yet to be ‘switched on’, and therefore this approval is not yet
available).
To obtain the required water for Stage 1 Snowy Hydro are investigating both supply from Talbingo under
the above SPAL, and supply from the Lachlan Fold Belt Groundwater Source via water supply bores in the
Lobs Hole Ravine area. Piezometers are currently being constructed to consider the viability of
groundwater in this area and each piezometer will be fitted with automated data-loggers and
programmed to log groundwater levels every six hours. Once piezometers are established and a
sustainable groundwater supply is confirmed Snowy Hydro will seek to ‘nominate’ their existing Water
Access Licence (obtained under the controlled allocation release), with the water supply bores (via a
miscellaneous Work approval for the water supply bores).
The Aquifer Interference Policy requires Snowy to hold sufficient water licence to account for water take
(either direct take for water supply or indirect take from tunnel inflow). As such licences will be held to
account for all water take for water supply from relevant water sources (ie Talbingo Reservoir via the
SPAL, and the Lachlan Fold Belt via the WAL granted under the controlled allocation). Associated
approvals are largely exempt, but do require Miscellaneous Work approvals granted, and associated
‘nominations’ of licences to these works.
This will then provide for Snowy to be compliant with the Aquifer Interference Policy 2012 (AIP), the
Water Management Act 2000 (WMA 2000), and the relevant statutory Water Sharing Plans (WSPs).
Consultation with DoI Water will continue in finalising licensing requirements.
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2.5

Guidelines and standards

The main guidelines, specifications and policy documents relevant to this Plan include:
•

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and
ARMCANZ 2000);

•

Australian Rainfall and Runoff (Commonwealth of Australia, 2016);

•

Bunding and Spill Management: Liquid Chemical Storage, Handling and Spill Management: Review
of Best Practice Regulation (DECC, 2005);

•

Bunding and Spill Management: Storing and Handling Liquids: Environmental Protection:
Participant’s Manual (DECC, 2007);

•

Managing Urban Stormwater: Soils and Construction. Landcom, (4th Edition) March 2004
(reprinted 2006) (the “Blue Book”). Volume 1 and Volume 2;

•

Volume 2C Unsealed Roads (DECCW 2008);

•

Volume 2D Main road construction (DECCW 2008);

•

Fairfull, S. and Witheridge, G. (2003) Why do Fish Need to Cross the Road? Fish Passage
Requirements for Waterway Crossings. NSW Fisheries, Cronulla, 16 pp;

•

Department of Primary Industries Guidelines for Controlled Activities on Waterfront Land (2012);

•

NSW Office of Water Guidelines for working within riparian corridors;

•

Approved Methods for the Sampling and Analysis of Water Pollutants in NSW – March 2004;

•

Environmental Best Management Practice Guideline for Concreting Contractors, DEC, 2004;

•

NSW Floodplain Development Manual (2005);

•

Guidelines for Treatment of Stormwater Runoff from the Road Infrastructure (AP- R232) (Austroads,
2003); and

•

Australian Standard: AS1940 - 2004, The Storage and Handling of Flammable and Combustible
Liquids (Standards Australia, 2004).
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3

Existing environment

The following section summarises what is known about surface water within and adjacent to the Project.
The key reference documents are Chapter 5.4 of the EIS, and the Surface Water Assessment (EMM, 3
October 2018) provided in Appendix E of the Response to Submissions. Some additional data that was
collected post submission of the Surface Water Assessment is also included in this summary.
A summary of the topography, soil types and contamination present in the Project area is also provided.
The mobilisation of soil and contaminants, and the impacts of erosion and sediment loss, are relevant to
surface water.

3.1

Topography and soil characteristics

The Exploratory Works will be undertaken in the Kosciusko National Park (KNP) which is part of the
Australian Alps national heritage listing and contains landscapes with high scenic values. The Australian
Alps landscape is characterised by peaked ranges, and broad, forested valleys, and is the only true alpine
environment in NSW (NPWS 2003). The EIS advised that the Project area is within a steeply incised ravine,
along the western fringe of the Long Plains fault escarpment. Most of the Project area is characterised by
deep gorges and steep sloping ridges, the product of incision from watercourse flow and glaciations.
There are four major soil types within the Exploratory Work disturbance footprint: the major soil orders
are Kandosols and Tenosols, with small areas of Dermosols and Vertosols. These soil types are described
in Table 3-1 and their locations are shown in Figure 3.1.
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Table 3-1

Soil types and characteristics in the project areas (EIS)

Soil type

Description

Hydrological Characteristics

Tenosols

The Tenosols generally occur on mid to upper slopes and crests of undulating hills. They
can also occur as a result of alluvial processes. Lithic Orthic Tenosols are characterised
by a weakly developed B horizon, usually in terms of colour, texture or structure or a
combination of these. The B horizon directly overlies hard rock. These soils vary in
texture across the project area but typically contain loamy sand to sandy clay loam in
the A horizon and silty loam to clay loam in the B horizon.

Low water holding capacity due to their
shallowness.

The Kandosols occur along the gentler mid to upper slopes on Lobs Hole Road (Brown)
as well as the lower slopes and flats of Lobs Hole Ravine (Red and Grey) on varying
geology. There are two distinct variants of Brown Kandosol, those formed on Basalt
surface geology (higher elevations) and those formed on Limestone and Shale surface
geology (lower elevations). Haplic Eutrophic Red Kandosols lack a strong texture
contrast and have a well-developed, weakly structured B horizon.

Moderate to moderately low water
holding capacity due to the high clay
content and deep profiles.

Kandosol

Area (ha)1
110.7

Moderately low inherent soil fertility.

Low to moderate erosion
potential.
Moderately dispersive
throughout the profile in
the eastern portion of the
project area.

Categorised as Soil Hydrologic Group B
due to their medium textures.

Moderately low inherent soil fertility.

Erosion potential

172.9

Low to moderate erosion
potential.
Moderately dispersive in
the B horizon.

Categorised as Soil Hydrologic Group C
due to their moderately fine to fine
textures and weak structure.
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Soil type

Description

Hydrological Characteristics

Vertosol

Haplic Epipedal Black Vertosols occur in a small area on a floodplain in the south‐
eastern corner of Lobs Hole. Clay alluvium has been deposited over time by the
Yarrangobilly River on the inside of a meander. These soils exhibit strong cracking when
dry and at depth have slicken slides and/or lenticular structural aggregates. Gilgai
microrelief is not present. A clay texture of 35% or more is present throughout the
profile with no thin, crusty surface horizon.

High water holding capacity due to the
very high clay.

The Dermosols occurs as a small pocket on mid slopes on Lobs Hole Road and is
associated with a reddish pink landscape. They are moderately well developed and do
not have a strong texture contrast. These soils have a clay loam A horizon and a light
clay B horizon. Some coarse fragments are present on the soil surface. The soil surface
is of soft, organic condition. The profile has minimal gravel with moderate pedality in
the B horizon.

Moderately high water holding
capacity due to the medium‐strong
pedality, high clay content and deep
profiles.

Dermosols

Area (ha)1

Erosion potential

4.9

Low erosion potential.

6.3

Low to moderate erosion
potential.

High fertility and are considered some
of the most fertile soils in Australia.
Categorised as Soil Hydrologic Group D
due to their shrink/swell properties.

Moderately high inherent soil fertility.

Bottom 0.3m of the
profile is moderately
dispersive.

Categorised as Soil Hydrologic Group C
due to their moderately fine textures
and moderate structure.

Notes: 1. Area refers to the portion of soil type in the EIS assessment area. Soils were not characterised in 2.9 ha of the EIS assessment area.
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3.2

Surface water

The Yarrangobilly River and Talbingo Reservoir are the defining features of Lobs Hole. The river initially
flows in a southerly direction before turning to the west, towards Talbingo Reservoir. The Yarrangobilly
River and its tributaries (including Wallaces and Stable creeks) are shown in Figure 3.2. Watercourses in
the project area are all ‘gaining’ streams with groundwater providing baseflows.
A pre-construction water quality monitoring program commenced and will continue until construction
beings. This data will be used to establish baseline water quality characteristics. The water quality
monitoring program and summary of results to date are provided in Appendix B.
Major waterways are also shown within the sensitive area plans in Appendix A4 of the EMS.
The Yarrangobilly River is a major regional watercourse that flows into Talbingo Reservoir, downstream of
Lobs Hole. The river’s catchment has an area of 271 km2 that is wholly within the KNP. The catchment is
characterised by a range of subalpine grasslands and woodlands and montane dry sclerophyll forests.
Elevations range from 550 m AHD at Lobs Hole to more than 1,400 m AHD in the head water catchments.
There are no dams or flow diversions in the Yarrangobilly River catchment upstream of the Talbingo
Reservoir.
Stream flows in the Yarrangobilly River are perennial. However, the majority of the stream flows occur in
late winter and early spring, which is a typical regime for rivers in the Australian Alps. In summer and
autumn, stream flows are maintained by groundwater fed baseflows.
The EIS and Surface Water Assessment (EMM, 3 October 2018) found that the water quality during base
flow conditions can be characterised as neutral to slightly alkaline, high carbonate levels, low salinity, low
suspended solids and low levels of nutrients and metals. Water quality during non-base flow conditions is
expected to have lower carbonate levels and potentially higher suspended solids and nutrient levels.
Wallaces Creek is a major tributary to the Yarrangobilly River and forms the southernmost portion of the
catchment. Wallaces Creek has a similar flow regime and water quality characteristics to the Yarrangobilly
River. Stable Creek is a watercourse that joins Wallaces Creek approximately 600 m upstream of the
confluence of Wallaces Creek and the Yarrangobilly River. Other local named and unnamed watercourses
in the area are all intermittent or ephemeral streams.

3.3

Aquatic ecology

Yarrangobilly River and Wallaces Creek are watercourses with substantial ecological value. The streams
contain boulders, cobbles, pebbles and gravel with little evidence of siltation.
Nearby tributaries of Wallaces Creek (Lick Hole Creek and Sheep Station Creek) are ephemeral and
provide aquatic habitat of lower value. These watercourses would provide very limited habitat for fish,
but would provide more valuable refuge for aquatic macroinvertebrates and potentially burrowing
crayfish.
An assessment of the likelihood of occurrence of all threatened aquatic species identified five with
potential to occur:
•

Murray crayfish has a high chance of occurring in Yarrangobilly River and Wallaces Creek;

•

Trout cod – stocking records in Talbingo Reservoir suggest it has a moderate chance of occurring;
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•

Macquarie perch – stocking records in Talbingo Reservoir suggest it has a moderate chance of
occurring both here and in the Yarrangobilly River; and

•

Murray cod and Silver perch – these species have been stocked in Blowering Dam and there is a
possibility, albeit low, that they have also been introduced to Talbingo Reservoir.

Threatened Macquarie perch and Trout cod were not identified during field surveys or in environmental
deoxyribonucleic acid (DNA) samples from Talbingo Reservoir. It is not known whether any self‐sustaining
populations of these species are present. During surveys of Yarrangobilly River and Wallaces Creek,
Murray crayfish were observed. There also appears to be suitable habitat for Macquarie perch within
Yarrangobilly River.

3.4

Threatened terrestrial fauna

The Boorolong Frog was recorded along the Yarrangobilly River, from the full supply level of Talbingo
Reservoir to the upper reaches of the Yarrangobilly River, as well as along Wallaces Creek. The
Yarrangobilly River provides optimal breeding habitat for this species, with a series of cobble banks and
bedrock structures, with slow flowing water. These areas are connected by larger, slow-flowing pools. The
Boorolong Frog is listed as Endangered under the NSW Biodiversity Conservation Act 2016 and the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999.

SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX A - SURFACE WATER
MANAGEMENT PLAN - REV 1-

28

Figure 3.2

Existing surface water environment
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3.5

Rainfall

Rainfall characteristics within the Yarrangobilly River catchment were determined in the EIS using
information from Bureau of Meteorology (BoM) rainfall gauges and rainfall maps that are also produced
by BoM. The following rainfall gauges are located within proximity to the Yarrangobilly River catchment:
•

Talbingo (72131);

•

Cabramurra SMHEA AWS (72161);

•

Yarrangobilly Caves (72141).

Table 3-2 presents key information and statistical data from the three gauges.

Table 3-2

Rainfall statistics1

Rainfall2

Statistics
(annualised)
Rainfall record

Talbingo

Cabramurra SMHEA
AWS

Yarrangobilly Caves

(72131)

(72161)

(72141)

1997 - present

1996 - present

1906 – 1919
1978 - present

Distance from Lobs Hole

(km)

25 km to the north
west

15 km to the south

15 km to the northeast

Elevation (m AHD)

(m AHD)

395

1482

980

Average rainfall

(mm/year)

952

1178

1169

Lowest rainfall

(mm/year)

361

567

552

5th percentile rainfall

(mm/year)

663

877

818

10th

(mm/year)

771

992

905

Median rainfall

(mm/year)

946

1202

1158

90th percentile rainfall

(mm/year)

1220

1386

1511

95th

(mm/year)

1313

1427

1535

(mm/year)

1343

1634

1902

Percentile rainfall

percentile rainfall

Highest rainfall
Notes:

1.Data sourced from BoM website (climate data online)
2. Some precipitation will occur as snow fall but has been referred to as rainfall to maintain consistency with other sections in the
EIS.

The median rainfall within Yarrangobilly catchment ranges from 1400 mm/year in the head water
catchments to 950 mm/year at Lobs Hole (Surface Water Assessment). The variation in median rainfall
generally reflects the variation in topography.
Figure 3.3 plots 10th, 50th and 90th percentile monthly rainfall depths that have been calculated by BoM
from the Talbingo (72131) gauge. This information indicates that the highest and most consistent rainfall
occurs in winter and early spring. Rainfall in summer is more variable with significant differences between
10th and 90th percentile monthly rainfall depths.
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Design rainfall information at Lobs Hole

Design rainfall information is used to calculate aspects of the stormwater management system. The
following design rainfall information has been established for the Lobs Hole area:
•

Table 3.3 provides design rainfall depths for a range of Annual Exceedance Probability (AEP) events
of varying duration. This information was sourced from the ARR2016 data portal; and

•

Table 3.4 presents rainfall depths for 2, 5, 10 and 20 day rainfall events. This information was
calculated from the Talbingo (72131) rainfall record and is used for establishing sedimentation
basin volumes.
Table 3.3

Design rainfall depths from Australian Rainfall and Runoff 2016
Annual Exceedance Probability (AEP) – Rainfall depths (mm)
63.2%

50%

20%

10%

5%

2%

1%

15 min

10

11

14

17

20

24

27

30 min

13

14

19

22

26

31

35

1 hour

17

18

24

28

32

38

43

2 hour

21

24

30

35

40

47

52

3 hour

25

27

35

40

46

53

59

6 hour

32

36

46

52

59

69

76

12 hour

42

46

60

69

78

91

101

24 hour

54

59

77

89

101

118

131

48 hour

65

73

95

109

123

144

160

72 hour

72

80

104

120

134

156

173

Notes:

Data sourced from Australian Rainfall Runoff Data Portal.
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Table 3.4

Design rainfall depths for frequent events
Rainfall Duration

80th

2 day

5 day

10 day

20 day

Percentile event

7.5 mm

24.2 mm

47.4 mm

86.9 mm

85th Percentile event

11.4 mm

30.6 mm

56.0 mm

99.0 mm

90th

Percentile event

18.4 mm

41.6 mm

68.1 mm

116.0 mm

95th

Percentile event

30.0 mm

56.8 mm

85.0 mm

138.0 mm

Notes:

3.6

Rainfall depths have been calculated from the Talbingo (72131) gauge record

Flooding

The area is subject to flooding from the Yarrangobilly River which flows through the site in a westerly
direction. Minor tributaries which enter the River from both the north and south are also subject to
flooding.
A flood assessment was undertaken as part of the EIS by GRC Hydro Pty Ltd.
The flood model results were used to establish flood characteristics within Lobs Hole for the 20%, 5%, 1%,
0.2%, 0.05% annual exceedance probability (AEP) and probable maximum flood (PMF) events. It was
found that the Exploratory Works avoid flood prone land where possible, however, the following
infrastructure will unavoidably need to be constructed on flood prone land:
•

bridge crossings over the Yarrangobilly River and Wallaces Creek;

It is noted that:
•

the flood extents of minor tributaries were not considered to be flood prone land for the
purposes of this assessment. Management of runoff from minor tributaries were addressed was
in Appendix M, Section 6.2 of the EIS; and

•

minor portions of the eastern emplacement area, accommodation camp and portal construction
pad are located within the periphery of the PMF extent, but below the 0.05% AEP event. As the
magnitude of inundation is minor the EIS determined that further assessment of flood risks and
impacts was not considered to be necessary.

The flood model was applied to assess changes to the existing flooding regime associated with the
infrastructure. This process concluded that the predicted changes to flood regimes will not impact
infrastructure or items of heritage significance.
Flood maps for the 5% and 20% AEP events developed as part of the assessment and EIS are included in
Appendix A for reference.

3.7

Site water balance

During Stage 1 - Exploratory Works (Roads) water will be required for the following processes:
•

earthworks to modify soil and gravel moisture conditions allowing proper compaction;

•

dust suppression; and
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•

the wash down on plant and equipment.

Water will be preferentially sourced from sedimentation dams when available. During dry conditions
water will be sourced from either Talbingo Reservoir or from local groundwater bores. The expected net
water use is expected to be less than 219 ML/year, which is the volume estimated and stated in the
Surface Water Assessment (EMM, 2018). Licencing arrangements are discussed in Section 2.4.
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4

Environmental aspects, impacts and risks

4.1

Environmental aspects

An environmental aspect is an element of an organisation's activities, products, or services that has or
may have an impact on the environment (ISO 14001 Environmental management systems). The
relationship of aspects and impacts is one of cause and effect.
Key aspects of the Project that could result in surface water impacts are identified in Table 4-1. The extent
of these impacts will depend on the nature, extent and magnitude of construction activities and their
interaction with the natural environment (Column 2). This is further exacerbated by environmental
factors (Column 3).
Table 4-1

Project aspects and impacts relevant to surface water
Environmental Aspects
(Construction activities
likely to cause impact
to surface water)

Environmental Impacts

Environmental Factors
(Conditions)

Vegetation clearing

Sediment-laden runoff entering into
Yarrangobilly River, Wallaces Creek and
other local waterways.

Soil type – more erodible soil
types have an increased soil
erosion potential;

Contamination of stormwater runoff
due to construction activities (including
accidental spills).

Soil moisture – increased soil
moisture decreases soil
mobilisation;

Changes to flow regime from new
infrastructure.

Rainfall – heavy rainfall
increases soil entrainment

Uncontrolled discharge of process
water into the stormwater system.

Extent of vegetation cover –
vegetation assists in stabilising
soils and reduces the ability
for erosion

Topsoil stripping
Bulk earthworks
Site access including
waterway crossings
Culvert and drainage
works
Stockpiling
Water use and
extraction
Dewatering
Bridge construction
Ancillary facility
operation and storage
of fuels and chemicals

Water quality impacts associated with
the discharge of process and treated
wastewater (sewage) to Talbingo
Reservoir.

The presence of acid forming
and acid neutralising materials
Existing soil and water
contamination

Instream work
platforms and
crossings
Drilling and piling

With the implementation of practical controls to avoid or mitigate impacts the residual impacts were
described as follows:
The assessment of residual impacts concluded (with the implementation of practical controls) that:
•

stormwater discharges from disturbed areas >2,500 m2 will occur up to ten times per year on
average – during and immediately following rainfall;
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4.2

•

stormwater discharges from disturbed areas <2,500 m2 will occur up to 50 times per year on
average but discharge volumes will be small;

•

turbidity, and suspended solids and nutrients concentrations in discharged stormwater are
expected to exceed default trigger levels for physical and chemical stressors on occasions and it is
possible that metal concentrations may also exceed the relevant default trigger levels;

•

stormwater discharges will rapidly mix with river flows, so no concentration impacts are
predicted;

•

load increases due to stormwater discharges are conservatively estimated to be less than 2.6% of
existing loads for all pollutants;

•

no change to stream flow regimes is predicted; and

•

no ecological impacts are predicted.

Environmental risk assessment

The environmental aspects and impacts for surface water are further considered within Appendix A3 of
the EMS. This includes a risk assessment process. The risk assessment is based on (1) the likelihood of an
impact occurring as a result of the aspect; and (2) the consequences of the impact if the event occurred.
The major risks for surface water during Stage 1 are the risk of hydrocarbon spills, degradation of water
quality, loss of amenity and increased sediment and nutrient loads within waterways. Mitigation
measures are discussed below in Section 5.
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5
5.1

Environmental management measures
Management measures

A range of environmental requirements and control measures are identified in the EIS, Submissions Report
and the Infrastructure Approval. Safeguards and management measures will be implemented to avoid,
minimise and manage impacts to surface water.
Specific safeguards and management measures are outlined in Table 5-1.

SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX A - SURFACE WATER
MANAGEMENT PLAN - REV 1-

36

Table 5-1

ID

Surface water management and mitigation measures

Measures/Requirements

Applicable
Stage

When to
implement

Responsibility

Reference

General
WM01

Training will be provided to all project personnel, including relevant sub-contractors on surface water and
soil management practices and the requirements from this plan through inductions, toolboxes and targeted
training.

All

Pre-construction
and construction

Contractor

Condition 34

WM02

Surface water and soil management measures from this plan will be included in relevant site environmental
documents including for example, Environmental Work Method Statements (EWMS) and/or Site
Environmental Plans (SEPs).

All

Pre-construction
and construction

Contractor

Condition 34

WM03

A Project Soil Conservationist will be engaged during the project and will be consulted throughout
construction to provide advice on erosion and sediment control design, installation and maintenance.

All

Construction

Contractor

Good practice

WM04

The use of clean water shall be minimised through the efficient use of water generated and treated during
construction.

All

Construction

Contractor

Condition 33

WM05

Unless authorised otherwise by an environmental protection licence the requirements of Section 120 of the
POEO Act will be complied with.

All

Construction

Contractor

Condition 32

WM06

The stockpiling and use of mulch shall minimise generation of tannins where practicable.

All

Construction

Contractor

Good practice

WM07

Works will be programmed to minimise the extent and duration of disturbance to vegetation where
practicable. This will include minimising the time between clearing and initial earthworks and
commencement of subsequent works including rehabilitation.

All

Construction

Contractor

Condition 34

REMM WM_2.1

Procedures and plans
WM08

Emergency flood response will be managed in accordance with the Emergency Response Management Plan.

All

Pre-construction
and construction

Contractor

REMM FM_1.3

WM09

Emergency response to spills of oils and fuel etc will be managed in accordance with the Emergency Spill
Response Procedure included in Appendix C of this plan.

All

Construction

Contractor

REMM WAT01

Excavated materials including the management of the eastern and western emplacement areas will be in
accordance with the Excavated Material Management Plan.

All

The placement of rock within emplacement areas and Talbingo Reservoir will be managed in accordance with
the Subaqueous Emplacement Management Plan which includes details of subaqueous placement
monitoring.

Stage 2

WM10
WM11

REMM WAT 11
Construction

Contractor

REMM CON02
Condition 29
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ID

Measures/Requirements

WM12

Dredging for construction for the construction of the Barge Access Infrastructure will be managed in
accordance with the Dredge Management Plan.

Applicable
Stage

When to
implement

Responsibility

Reference

Stage 2

Construction

Contractor

REMM WAT04
Condition 34 d)

Clean water diversions
WM13

Where practicable, all clean water will be diverted around or through water management areas. Runoff from
clean water areas that cannot be diverted will be accounted for in the design of the water management
systems.

All

Pre-construction
and construction

Designer and
Contractor

REMM WM_1.1

WM14

All permanent clean water drainage will be designed and constructed to convey the 1% AEP peak flow and
will have adequate scour protection. Temporary clean water drainage will be designed to convey the 50%
AEP peak flow.

All

Pre-construction

Designer and
Contractor

REMM WM_1.2

WM15

Where practicable, diversions will seek to avoid materially increasing flow rates in adjoining watercourses.

All

Construction

Contractor

REMM WM_1.3

Condition 33
M1.8

Condition 33
WM16

Where practicable, the diversion of drainage lines or watercourses using contour drains cut across steep
slopes will be avoided.

All

Construction

Contractor

REMM WM_1.3

All

Construction

Contractor

REMM WM_2.1

Construction disturbance areas and access roads
WM17

The concept ESCP will be developed by the Contractor prior to construction and be used as a basis for the
development of PESCPs during construction. The PESCPs will be prepared and implemented in accordance
with Soils and Construction – Managing Urban Stormwater (The Blue Book) (Landcom 2004) for each
construction area in advance of disturbance. The plans will consider local soil characteristics, clean water
management and the proposed construction methods. The PESCPs will be submitted to Snowy Hydro for
approval prior to site disturbance.

REMM SOIL 02
REMM WM_2.7
Condition 33
and 34
M1.11

Erosion and sedimentation controls will be implemented to minimise erosion potential, in particular in areas
of dispersive soils, in accordance with the guideline Managing Urban Stormwater, Volume 1 and Volume 2,
or equivalent.
WM18

Where practicable, vegetation clearing will occur immediately before construction works so as to minimise
the period of exposure.

All

Construction

Contractor

EIS App N Table
11.5

WM19

Where practicable, vegetation clearing and construction works will be restricted during periods of rainfall
where there is a risk of sediment runoff and pollution of downstream watercourses.

All

Construction

Contractor

EIS App G

Windrows or similar alternatives will be used along contours to reduce slope length and surface flow
velocities.

All

WM20

Table 5.4
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Applicable
Stage

When to
implement

Responsibility

Reference

Stockpiles will be located where they are not exposed to concentrated or flood flow. Flood flow is defined as
the 20% AEP flood extent. Monitoring for dispersion and erosion of soil stockpiles will be undertaken,
particularly on moderately dispersive soils. Ameliorants, such as gypsum and organic matter for dispersive
soils will be applied to stockpiles of dispersive soils as needed.

All

Construction

Contractor

REMM_2.3

WM22

Soils will be lightly scarified on the contour to encourage rainfall infiltration and minimise run-off. As soon as
practicable after respreading, a cover crop will be established to limit erosion and soil loss.

All

Construction

Contractor

REMM_2.4

WM23

Sediment traps or filters will be maintained at all discharge locations. The filters will only use non-toxic or
materials which will not cause material harm to the environment, including biodegradable or natural
materials where practicable. Sediment traps, filters and other appropriate sediment control devices will be
installed to target the removal of coarse sediments.

All

Construction

Contractor

REMM_2.5

WM24

Access road surfaces will be maintained with appropriate aggregate material or sealed to reduce the risk of
erosion.

All

Pre-construction
and construction

Designer and
Contractor

REMM_3.4

WM25

Where practicable and safe to do so access roads will be single cross fall and will grade to a table drain
located against the toe of the cut batters. The drains will be stabilised by rock armouring or other suitable
methods as required.

All

Pre-construction
and construction

Designer and
Contractor

REMM_3.5

WM26

Drill sites that have been modified to allow for vehicle access will be regraded to natural lay of the land as
part of the site rehabilitation.

All

Pre-construction
and construction

Designer and
Contractor

M1.9

All

Construction

Contractor

REMM WM_2.6

ID

Measures/Requirements

WM21

Sediment basins and water treatment – Construction disturbance areas and access roads (construction areas > 2500m2)
WM27

Areas that are constrained by terrain - for construction areas > 2500m2:
•

Water treatment will be applied using the methods described in Appendix E of Surface Water
Assessment (EMM, 3 October 2018) or other reasonable and practical controls applied that
aim achieve the water quality objective described in the Surface Water Assessment.

•

Water will be captured in a sump and pumped to a water treatment plant where it cannot be
gravity fed to the basin.

•

The design dewatering and treatment rate will be the 1 in 3 month average recurrence
interval (ARI) event.

SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX A - SURFACE WATER
MANAGEMENT PLAN - REV 1-

39

ID
WM28

WM29

Measures/Requirements
Areas that are not constrained by terrain - for construction areas >

2500m2:

•

Where appropriate, sedimentation basins will be constructed in accordance with the methods
recommended in Managing Urban Stormwater: Soils and Construction: Volume 1 (Landcom
2004) and Volume 2D (DECC 2008). However, the basins will be adjusted to accommodate the
water treatment system requirements described below, where adopted.

•

Water treatment systems will be applied to the basins using the methods described in
Appendix E of the Surface Water Assessment (EMM, 3 October 2018) or other reasonable and
practical controls applied that aim to achieve the water quality objective described in the
Surface Water Assessment.

•

The water treatment systems will be designed to treat all runoff during a 1 year ARI event.

•

When practical, water captured in sedimentation basins will be used for dust suppression.

Where appropriate, the sedimentation basins established to manage runoff during construction of the access
roads will be maintained during the Exploratory Works to provide ongoing treatment of runoff from access
roads. These will be modified to be constructed wetland style basins where practicable.

Applicable
Stage

When to
implement

Responsibility

Reference

All

Pre-construction
and construction

Designer and
Contractor

REMM WM_2.7

Construction tunnelling

Contractor

REMM_3.6

All

Construction tunnelling

Contractor

REMM_3.7

Stage 2

REMM WM_2.8

REMM_3.7

Constructed wetland style basins will maintain permanent water. An extended detention zone will be
established above the permanent water. The extended detention zone will drain slowly through a low flow
outlet control.
On completion of the project NPWS will be consulted in relation to the wetland basins intended to remain
operational post completion.
WM30

Where practical, runoff from road embankments that have been stabilised by vegetation will be diverted into
the clean water drainage system to minimise the contributing catchment area to the constructed wetlands.

Disturbance within creeks, rivers and riparian areas
WM31

The construction footprint and extent to which soil and vegetation within the riparian zone are disturbed will
be minimised where practicable.

All

Construction

Contractor

EIS App G Table
5.1

WM32

Direct access to the rivers and creeks by construction vehicles and mechanical plant will be minimised and
permitted only within the limits of clearing and designated areas of disturbance.

All

Construction

Contractor

EIS App G

Erosion control matting or other practical methods will be used in the riparian zone to minimise sediment
entering the river channel and provision of protection against scouring and erosion of the river bed.

All

The construction footprint and use of temporary structures within creeks and riparian zones will be
minimised where practicable.

All

WM33
WM34

Table 5.1
Construction

Contractor

EIS App G
Table 5.4
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ID

Measures/Requirements

Applicable
Stage

When to
implement

Responsibility

Reference

WM35

Construction material will not be stockpiled within 50m of watercourses.

All

Construction

Contractor

EIS App G
Table 5.4

WM36

Any temporary structure will be removed and the river channel rehabilitated to the satisfaction of NPWS
following construction of permanent bridges.

All

Construction

Contractor

EIS App G
Table 5.4
Condition 39

WM37

Temporary watercourse crossings at Yarrangobilly River and Wallaces Creek where feasible and reasonable,
will be consistent with the Guidelines for Controlled Activities Watercourse Crossings (NRAR, 2018), Why do
Fish Need to Cross the Road? Fish Passage Requirements for Waterway Crossings (Fairfull and Witheridge,
2003), Policy and Guidelines for Fish Friendly Waterway Crossings (NSW Fisheries, February 2004), and Policy
and Guidelines for Fish Habitat Conservation and Management (DPI Fisheries, 2013).

Contractor

EIS App G
Table 5.4
REMM ECO11
REMM ECO12
REMM ECO13

•

Condition 39

•
•
•
•

WM39

Construction

Management measures will include:

•

WM38

Stage 1

temporary in-stream structures will avoid spanning the full width of the waterway channel to ensure
base flow conditions are maintained down the waterway where practicable;
maintaining some unmodified channel so that a weir effect or flow through rock interstices only is not
created where practicable;
temporary in-stream structures will be inserted during low-flow periods where practicable;
ensure any build-up of debris potentially obstructing fish passage will be removed;
considering scheduling to minimise in stream works between October to January, the migratory period
of the Macquarie Perch (Macquaria australasica).
Removal of temporary crossings will be carried out the consideration of the above and within 3 months
of permanent bridge completion.

The permanent bridges at Yarrangobilly River and at Wallaces Creek will be designed and constructed to
comply with the Policy and Guidelines for Fish Habitat Conservation - Update 2013 (DPI 2013) and Why do
Fish Need to Cross the Road? Fish Passage Requirements for Waterway Crossings (Fairfull and Witheridge
2003) and Guidelines for Controlled activities on Waterfront Land (NRAR, 2018).

Stage 1

Construction of the permanent crossing at Yarrangobilly River and Wallace’s Creek will minimise in stream
works during the migration time of Macquarie Perch (October to January) where possible.

Stage 1

Pre-construction
and construction

Designer and
contractor

REMM ECO11

Construction

Contractor

REMM ECO13

Condition 40

Condition 40

Contamination of surface waters and soils by hydrocarbons and other hazardous materials
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Applicable
Stage

When to
implement

Responsibility

Reference

In the event of unexpected contamination, whether from known or unexpected sources, work within the
areas will cease until a contamination assessment is prepared to advise the need for further investigation or
a remediation strategy were appropriate. The investigation will determine the extent, magnitude, and type
of contaminants. The unexpected find procedure included within the Contaminated Land Management Plan
will be followed in these circumstances.

All

Construction

Contractor

REMM CON01

Construction, vessels, vehicles and mechanical plant will be regularly maintained and checked for leakage of
fuel and /or oils.

All

Construction

Contractor

REMM WAT01

WM42

Bunded areas for the storage of fuel and oils, refuelling and maintenance of vehicles and mechanical plant
will be established at least 50 m from watercourses.

All

Construction

Contractor

REMM WAT01

WM43

Vehicles and machines will be properly maintained to minimise risk of fuel and oil leaks.

All

Construction

Contractor

REMM WAT01

ID

Measures/Requirements

WM40

WM41

M1.12

M1.12
WM44

Refuelling, washing and maintenance of vehicles and plant will be avoided as far as practicable within 50 m
of watercourses.

All

Construction

Contractor

REMM WAT01

WM45

Emergency spill kits will be kept onsite and on all vessels at all times during the Exploratory Works. The spill
kit must be appropriately sized for the volume of substances on the vessel. All staff would be made aware of
the location of the spill kit and trained in its use.

All

Construction

Contractor

REMM WAT01

Fuels and chemicals will be stored in bunded areas to prevent chemical spills or leakages in accordance with
the relevant Australian Standards. Areas to be used for long-term storage and handling (i.e those at a site
compound or dedicated fuel storage area) of hydrocarbons and chemicals will be enclosed with concrete
bunds or other suitably sealed bunding.

All

Designated impervious bunded facilities will be provided for washout of concrete trucks and cleaning and/or
maintenance of other vehicles, plant or equipment. These facilities will be located at least 50 metres away
from natural and built drainage lines.

All

WM48

Prior to disturbance of known or identified land contamination an upstream diversion and downstream
bunding will be installed. Water captured within the contaminated area will be tested and treated to an
acceptable standard prior to discharge.

All

Construction

Contractor

REMM CON01

WM49

Spill response will be managed in accordance with the Spill Emergency Response Procedure which is
provided in Appendix C.

All

Construction

Contractor

REMM WAT11

WM46

WM47

M1.12
Construction

Contractor

REMM WAT01
Condition 33
M1.12

Construction

Contractor

Good practice
M1.12
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Applicable
Stage

When to
implement

Responsibility

Reference

Stage 2

Construction

Contractor

REMM WM_5.2

The Portal Pad water management basin used during tunnelling will be designed to provide a freeboard
between its overflow pipe and spillway. The freeboard volume will be calculated to contain probable leaks,
spills and firewater runoff volumes. The overflow pipe will have a manual shutoff valve that will enable site
management to shut off the overflow pipe to enable the basin to contain any leak, spill or fire water runoff.
Further detail regarding stormwater management at the Portal Pad will be included in the Stormwater
Management Plan (Accommodation Camp and Portal Pad).

Stage 2

Pre-construction
and Construction

Contractor

REMM WM_5.7

Camp and Wallaces bridges will be designed in accordance with AustRoads bridge design standards which
require the:

Stage 1

Pre-construction

Contractor

REMM FM_1.1

All

Construction

Contractor

M1.13

Final Landscaping and Rehabilitation will be undertaken in accordance with the Rehabilitation Management
Plan.

Stage 2

Construction

Contractor

REMM SOIL03

Exposed areas will be progressively rehabilitated. Methods will include permanent revegetation, or
temporary protection with spray mulching, cover crops or biodegradable matting. Application of non-native
grass species within KNP will be used only as permitted by NPWS. Where practicable, the general principles
of stabilisation and the required stabilisation timeframes will be applied as defined in the Blue Book section
7.1.2.

All

Construction

Contractor

REMM SOIL03

All

Construction

Contractor

REMM SOIL03

ID

Measures/Requirements

WM50

Where practical, all activities that will occur on the portal construction pad during tunnelling with potential
to contaminate stormwater runoff will be isolated from the stormwater system through the use of covering
(ie by a building or roof) and bunding. Water produced within the covered and bunded areas will be either:

WM51

•

managed by the process water system; or

•

disposed as liquid waste to an appropriate facility.

Flooding
WM52

• bridge deck soffit to be located above the 1% AEP flood level;
• bridge structure to be designed to withstand a 0.05% AEP event; and
• abutments to be protected by appropriately designed scour protection.
WM53

Protocols will be developed for the proposed modification elements for use and storage of plant, equipment
and materials in flood prone areas commensurate with the frequency of inundation.

Rehabilitation
WM54
WM55

REMM SOIL04

Wherever possible, permanent landscaping and revegetation works will take place progressively in
accordance with the Rehabilitation Management Plan.
WM56

Soil nutrient decline will be amended at the time of rehabilitation by utilising fertilisers and amendment
techniques (eg gypsum, organic matter or lime application).
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Applicable
Stage

When to
implement

Responsibility

Reference

Any topsoil and material brought onto site will need to be clean and weed and contaminant-free. Topsoil will
be certified from the supplier as “weed free” prior to being brought into KNP. This will be managed in
accordance with procedures outlined in the Environmental Management Strategy and Landscape
Management Plan.

All

Construction

Contractor

REMM SOIL03

WM58

All cut and fill batters will be stabilised to minimise the risk of erosion.

All

Construction

Contractor

REMM_3.1

WM59

Sections of Lobs Hole Road that will no longer be required following the construction of the new access roads
will be removed and rehabilitated. This will reduce associated sediment loads.

All

Construction

Contractor

REMM_3.1

Disturbed banks and areas cleared of vegetation will be revegetated with appropriate native species. Native
species selected for planting beneath the bridge structures will be tolerant of shade.

Stage 2

Construction

Contractor

REMM SOIL03

WM61

Visual inspection will be undertaken of stockpiles to identify evidence of erosion or weed growth.
Appropriate ameliorants will be implemented to minimise the risk of soil degradation, erosion or offsite
impacts where required.

All

Construction

Contractor

REMM SOIL01

WM62

Rainfall forecasts will be monitored daily and the works planned and the site works managed to minimise the
potential impact of heavy rainfall and flood events. Prior to heavy rain events erosion and sediment controls
will be reviewed and improved where necessary to minimise impacts.

All

Construction

Contractor

Good practice

WM63

Erosion and sediment controls including clean water diversions will be inspected at least weekly (with
maintenance and/or modifications made as necessary). Inspections and/or maintenance during wet-weather
may be increased where necessary.

All

Construction

Contractor

Revised SWA

WM64

A Surface Water Monitoring Program has been developed for Stage 1 and is included within Section 6.1 of
this plan. The Surface Water Monitoring Program establishes monitoring requirements to assess the quality
of the receiving waters.

All

Construction

Snowy Hydro/
Contractor

EPL

A Trigger Action Response Plan has been developed as part of the Surface Water Monitoring Program and
provides detail of the response actions that will be implemented in the event of an exceedance.

All

Pre-construction
and construction

Snowy Hydro/
Contractor

REMM WAT02

The Booroolong Frog Monitoring Program will be prepared as part of the Biodiversity Monitoring Program.
The Biodiversity Monitoring Program is included within Appendix B of the Biodiversity Management Plan.

All

Construction

Snowy Hydro/
Contractor

REMM ECO04

ID

Measures/Requirements

WM57

WM60

Condition 37

Monitoring

WM65

WM66
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5.2

Erosion and sedimentation control strategy and methods

The construction of surface infrastructure will require the removal of vegetation and disturbance of soils.
This disturbance is expected to occur for a period of up to twelve months during the initial stage of the
project. Erosion and sediment controls are proposed to limit the generation of sediment and manage
sediment laden runoff from construction areas.
Following initial mobilisation, clearing and basin construction within each location a number of options
are available to treat surface runoff from construction areas > 2,500m2 to improve the discharge water
quality. This may include automated dosing/water treatment systems or other reasonable and practical
controls maybe implemented that aim to achieve the water quality objective.
Used together erosion and sediment controls, basins and other methodologies will aim to achieve the
water quality objectives.
Plans will be developed and reviewed by Certified Professionals in Erosion and Sediment Control (CPESC)
who will provide the assurance of plan effectiveness to achieve the desired water quality objectives.
Furthermore due to the location and nature of the work a progressive approach will be adopted to ESCPs
to ensure they are achieving the required objectives.
Given the sensitivity of the receiving environment, as a minimum the Blue Book principles of erosion and
sediment control, including volumes 1 and 2, will be adopted as management strategies for the Project.
The management strategies for the Project are detailed below:
•

provide quality training and education;

•

engage and employ experienced personnel;

•

assess the project and plan for erosion and sediment control;

•

minimise the extent and duration of disturbance;

•

monitor weather conditions and modify work programs accordingly

•

control stormwater flows onto, through and from the site;

•

minimise soil erosion;

•

maximise sediment retention on the site;

•

promptly stabilise disturbed areas;

•

inspect regularly and maintain controls in working order;

•

monitor the site and respond appropriately;

•

prepare and maintain documents;

•

report outcomes and impacts.
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Surface Water Appendix C provides further and specific details as the instruction and general
requirements for Stage 1 Erosion and Sediment Control.

5.3

Spill Management

i

Purpose

The purpose of this procedure is to guide the project team in the response to emergency spills of fuels,
oils or other chemicals which have the potential to contaminate soil and water during construction. A
prompt and managed response to emergency spills will aid in ensuring the potential impact to the
environment is minimised.
In the event of a spill the emergency response procedure provided on the following page will be
implemented.
Where a spill incident either causes or threatens to cause material harm to the environment the
Emergency Response Plan (incorporating the requirements of the Pollution Incident Response Plan) is to
be implemented. This will require notification to the EPA and response agencies. Additionally, if there is a
substantial spill the appropriate regulatory authority (ARA) needs to be called in addition to emergency
services. Under section 148 of the POEO Act, where an incident either causes or threatens to cause
material harm to the environment, each of the following response agencies needs to be informed quickly,
so action can be coordinated to prevent or limit harm to the environment and human health generally:
•

appropriate regulatory authority (ARA)

•

Environment Protection Authority (EPA) if they are not the ARA

•

Ministry of Health

•

SafeWork NSW (formerly WorkCover)

•

local authority, if they are not the ARA

•

Fire and Rescue NSW.
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Typical Emergency Spill Response Procedure
At all times ensure the safety of yourself and others whilst implementing this procedure. Wear
appropriate PPE prior to making any contact with the spilt material.

1. If safe to do so, control the spill
-

Stop the flow
Contain the spill
Divert the spill away from waterways if needed
Use bunds, hydrocarbon booms, sand etc to limit the spread of the spill
If spill enters the drainage system also stop the spill at the low point (or it’s furthest extent) if
possible

2. Report the incident
-

In the event of a spill or leak of fuel, oil or chemicals immediately notify your supervisor
Provide brief details of the event – where is it, what is it, how much is there, emergency
response provided or other related information

3. Assess the situation
-

Is it safe to take action?
What is the source of the spill and can it be controlled or shutdown?
Consult the Safety Data Sheet - What PPE and emergency equipment is required?
Are there any other hazards that need to be controlled? E.g. ignition sources
Do I need further assistance? For large spills beyond capacity of work crew to contain or
hazardous substances, call 000 and request NSW Fire and Rescue HAZMAT. Notify the
appropriate regulatory authority (ARA).

4. Clean up the spill
-

Do not hose away spills into the drains or waterways
If necessary cover spills during rain events to avoid spread and further contamination
Clean up all contaminated material, soils and water

5. Dispose of contaminated materials
-

Contaminated materials will be disposed of offsite at licensed waste disposal facility. This
includes the absorbent material used for clean up.
Burning of contaminated waste material on site is not permitted.

6. Investigation and reporting
-

Re-stock spill kits as soon as possible after the incident
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-

The environmental team will investigate the spill
Implement lessons learnt to avoid reoccurrence of the incident
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6
6.1

Compliance management
Monitoring and inspection

This surface water monitoring program will be implemented during Stage 1 of Exploratory Works. The
program is an extension of the current baseline monitoring program. The primary objectives of the
program are to:
•

continue to monitor baseline conditions upstream of disturbance areas;

•

monitor water quality at the point of discharge to enable the effectiveness of water quality
controls to be assessed; and

•

monitor receiving waters downstream of disturbance areas to identify and quantify any water
quality impacts.

The program includes requirements to monitor rainfall, stream flows, stormwater quality and receiving
water quality. Detailed information for the Stage 1 monitoring locations, methods and frequencies are
summarised in Table 6-4.
The monitoring program will be updated prior to the commencement of Stage 2 to include monitoring for
treated process and waste effluent water, emplacement area monitoring and the portal pad and
accommodation camp stormwater dam monitoring.

6.1.1

Responsibilities

During Stage 1, sampling and testing will be coordinated by either Snowy Hydro or the Contractor as
defined below:
•

Stream gauge monitoring – Snowy Hydro

•

Comprehensive monitoring as described in Section 6.1.5 – Snowy Hydro

•

Wet weather event-based (basic) monitoring as described in Section 6.1.5 – Contractor

Sample data collected by Snowy Hydro will be provided to the Contractor for analysis, investigation and
reporting as described in Section 7. At all times during construction the Contractor will be responsible for
initiation of the TARP’s and implementation of corrective measures.
Additional requirements and responsibilities in relation to inspections are documented in Section 7 of the
EMS.

6.1.2

Water Quality Objectives (WQOs)

i

Receiving waters

The WQOs reference the default trigger values that are published in the ANZECC/ARMCANZ 2000
guidelines. The following approach to selecting default trigger values was adopted in the development of
this program:
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•

•

Yarrangobilly River is of high conservation and ecological value:
-

physical and chemical stressor trigger values – no change beyond natural variability.
Provisional Site Specific Trigger Values (SSTVs) will be calculated and updated monthly using
available data. The calculation of provisional SSTVs will consider seasonal trends in water
quality and variations in water quality during wet weather conditions. The provisional SSTVs
will be presented with the default values until there is sufficient data available to calculate
SSTVs for a full range of flow conditions, including summer baseflow, winter baseflow and
wet weather conditions; and

-

toxicant trigger values for the protection of 99% of aquatic species.

Talbingo Reservoir:
-

physical and chemical stressor trigger values for fresh water lakes and reservoirs – slightly to
moderately disturbed; and

-

toxicant trigger values for the protection of 99% of aquatic species.

Table 6-1 provides a summary of the adopted WQOs.
Table 6-1

Receiving water quality objectives
WQO value

Category

analyte

Physico-chemical
Properties

pH

Unit

Yarrangobilly
River

Talbingo
Reservoir
6.5 – 8.01
20 – 301

Electrical conductivity (EC)

µS/cm

Turbidity

NTU

Dissolved oxygen (DO)

%

Total ammonia (NH4+)

mg/l

Oxidised Nitrogen (NOx)

mg/l

Total Nitrogen (TN)

mg/l

Filterable Reactive phosphorus (FRP)

mg/l

0.0051

Total Phosphorus (TP)

mg/l

0.011

Inorganics (dissolved)

Cyanide

mg/l

0.004

0.007

Metals (dissolved)2

Aluminium (Al)

mg/l

0.027

0.055

Arsenic (As)4

mg/l

0.0008

0.013

Boron (B)

mg/l

0.090

0.370

mg/l

0.0014

0.0014

Total Chromium (Cr)5

mg/l

0.0001

0.001

Copper (Cu)

mg/l

0.0010

0.0014

Manganese (Mn)

mg/l

1.2

1.9

Nickel (Ni)

mg/l

0.008

0.011

Nutrients

Cobalt

(Co)3

The mean of the
stressor will be
updated monthly
for control sites
and compared to
disturbed site
sample data
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WQO value
Category

analyte

Unit

Yarrangobilly
River

Talbingo
Reservoir

Lead (Pb)

mg/l

0.001

0.0034

Selenium (Se)

mg/l

0.005

0.005

Silver (Ag)

mg/l

0.00002

0.00005

mg/l

0.006

0.006

Zinc (Zn)

mg/l

0.0024

0.008

Mercury (Hg)

mg/l

0.00006

0.00006

(Fe)3

mg/l

0.3

0.3

E-coli

cfu/100ml

n/a

150

Enterococci

cfu/100ml

n/a

35

Protozoans

orgs/100ml

n/a

nil

Vanadium

Iron

Pathogenic organisms

Note:

(V)3

1. The trigger values for field parameters and nutrients refer to the trigger values for physical and chemical stressors in southeast Australia (freshwater lakes and reservoirs) that are reported in Tables 3.3.2 and 3.3.3 of ANZECC/ARMCANZ (2000).
2. The trigger values for metals refer to the trigger values of 99% protection for the Yarrangobilly River and 95% protection for
Talbingo Reservoir that are reported in Tables 3.4.1 of ANZECC/ARMCANZ (2000).
3. WQO value refers to a low reliability trigger value.
4. For As (V).
5. For Cr (VI).

ii

Discharge water quality characteristics

The SWMP describes water quality controls that will be implemented during Exploratory Works to
minimise and mitigate impacts to surface water. The effectiveness of these controls will be assessed
during Stage 1 construction by bench-marking discharge water quality against the discharge water quality
characteristics that were presented in the Surface Water Assessment (EMM, 2018). These characteristics
are reproduced in Table 6-2. Further details as to how these targets will be monitored and the actions
required in the event of exceedances are provided in Sections 6.1.7 and 6.1.8.
Table 6-2

Predicted discharge water quality characteristics
Maximum concentration at point of discharge

Parameter

Construction areas
<2,500 m2
(erosion and sediment
controls, no chemical
water treatment)

Construction areas
>2,500 m2
(erosion and sediment
controls, with
chemical water
treatment)

Operational basins1
for access roads and
accommodation camp

µS/cm

No value provided

No value provided

No value provided

Units

Physio-chemical
Electrical conductivity (EC)
pH

-

6.5 – 8.0

6.5 – 8.0

6.5 – 8.0

Turbidity

NTU

150

25

50

Suspended sediment

mg/l

40

20

25

Oil and Grease

mg/l

Not visible

Not visible

Not visible

mg/l

No value provided

No value provided

No value provided

Nutrients
Total ammonia - N
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Maximum concentration at point of discharge
Construction areas
<2,500 m2
(erosion and sediment
controls, no chemical
water treatment)

Construction areas
>2,500 m2
(erosion and sediment
controls, with
chemical water
treatment)

Operational basins1
for access roads and
accommodation camp

Parameter

Units

Oxidised nitrogen (NOx)

mg/l

0.5

0.5

0.4

Total nitrogen (TN)

mg/l

1.5

1.5

1.0

Reactive phosphorus (FRP)

mg/l

0.12

0.05

0.05

Total phosphorus (TP)

mg/l

0.20

0.05

0.1

Metals (dissolved)
Dissolved metals
Note:

mg/l

Concentrations of some metals may exceed relevant trigger values

1. These characteristics apply once construction sediment basins have been converted to wetland style basins

6.1.3

Monitoring parameters

Sample collection is to comply with the NSW EPA’s Approved Methods for the Sampling and Interpretation
of Results of Water Pollutants in NSW. Table 6-3 describes proposed sampling analytes and analysis
methods.

Table 6-3

Proposed sampling analytes and analysis methods

Category

Proposed sampling analytes

Analysis method

Basic monitoring
Physico-chemical
Properties

pH and turbidity

To be measured using a portable
water quality meter in the field

Inspection

Visible oil and grease

Inspection of erosion and sediment
controls, downstream drainage and
clean water diversions

pH, electrical conductivity (EC), turbidity, dissolved
oxygen, temperature, redox potential

To be measured using a portable
water quality meter in the field

Comprehensive monitoring
Physico-chemical
Properties

major cations (Na, K, Mg, Ca) and major anions (Cl,
SO4, HCO3 and CO3)
total suspended solids, total dissolved solids, total
hardness
Nutrients

total nitrogen, ammonia, oxidised nitrogen and
total kjeldahl nitrogen

Analysis to be undertaken by a NATA
certified laboratory

total phosphorus and reactive phosphorous
Metals (dissolved)

Al, As, Ag, B, Cr (total), Co, Cu, Fe, Hg, Mn, Ni, Pb,
Se, V and Zn

Inorganics

Cyanide

6.1.4

Monitoring locations

Proposed monitoring locations for Stage 1 are included in EPL 21266. It is noted that receiving water
monitoring will be located more than 10m from any discharge location to ensure monitoring is
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undertaken outside of any mixing zone. These receiving water locations will be the EPL 21266 monitoring
locations. Table 6.4 refers to the discharge locations from the sediment basins.
Additional or varied/reduced monitoring locations may be warranted following detailed design and during
construction as risk requires or where it can be demonstrated that no risk remains. Changes to the
monitoring locations would be approved by Snowy Hydro prior to relocation or addition and updated in
subsequent revisions of the water quality monitoring program.
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Figure 6.1

Surface water monitoring locations
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Table 6-4

Consolidated water monitoring program
Wet weather
event1

ID

Location

Timing

Comment

Monitoring frequency

Monitoring locations will be
included in the Erosion and
Sediment Control Plans
developed by the Contractor
prior to construction. Sampling
will be undertaken from the
overflow from sediment basins
and upstream of the water
treatment system.

For comprehensive suite At each location sampled
each quarter during a wet
weather event. Total
4/yr/location.

Sampling
Analysis

(Basic Suite/once
daily during event)

Comprehensive
suite

Basic Suite (once
daily during wet
weather event)

Threshold for
exceedance/Exceed
ance protocol
Objectives/Targets

Construction disturbance area monitoring
CA_1a to
CA_5a
CA_1b to
CA_5b

Note:

Sediment basin
discharges

Stage 1

Physico-chemical
(detailed)
Visual Inspection

Physico-chemical
(basic)

Nutrients

Visual inspection

Metals
(dissolved)

Discharge water
quality
characteristics
Table 6-2 Construction Areas
> 2500m2.

If discharge WQOs
are exceeded/Refer
to TARP 2

Compared for basin
discharge samples
only.

1. A wet weather event refers to any rainfall event that results in the discharge of surface water from the project’s water management dams and sediment basins. Monitoring shall occur once daily during
the events where shown.
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6.1.5

Monitoring frequency

The following categories of monitoring will be undertaken:
•

•

Monitoring types:
-

Basic/ in-situ monitoring - refers to monthly inspection and measurements with a portable
water quality meter.

-

Comprehensive/ laboratory monitoring – refers to monitoring where samples are collected
and analysed at a laboratory.

Monitoring events:
-

Monthly EPL Monitoring – refers to routine monitoring that will be undertaken monthly,
regardless of weather and as required by EPL 21266.

-

Wet Weather Monitoring - refers to monitoring that will be undertaken during wet weather
events. Wet weather events will typically require 30 to 50 mm of rainfall over a 2 to 3 day
period. Wet weather monitoring will be undertaken during and after wet weather events.

It is noted that additional or varied/reduced monitoring frequencies and parameters may be warranted
following detailed design and during construction as risk requires or where it can be demonstrated that
no risk remains. Changes to the frequencies and parameters would be approved by Snowy Hydro prior to
amendment and update in subsequent revisions of the water quality monitoring program. Snowy Hydro
will refer any changes to the SWMP to DPE.

6.1.6

Baseline surface water monitoring data

Water quality data from the Yarrangobilly River and its tributaries, Talbingo Reservoir and Tumut River
sampling locations are relevant to Stage 1 Exploratory Works and are presented in Appendix A.
It is noted that all sampling to date has been undertaken during baseflow conditions or shortly after wet
weather. Wet weather sampling is proposed.

6.1.7

Departures from the Water Quality Objectives

This program includes monitoring at both discharge and receiving water locations. Receiving water
monitoring results will be bench-marked to the relevant WQOs as presented in Table 6-1. Monitoring at
discharge locations will be bench-marked to the discharge limits (discharge monitoring locations only)
that are presented in Table 6-2.
Baseline water quality results presented in Section 6.1.6 and Appendix A have identified several analytes
that exceeded WQO values either on a frequent or occasional basis. As noted in Section 6.1.6 all
monitoring was undertaken during either base flow or shortly following wet weather conditions.
During wet weather conditions streams flows will predominantly comprise surface water runoff (rather
than groundwater fed base flow) and may have different water chemistry. As sediment laden runoff from
existing access tracks and other disturbed areas is known to occur in Lobs Hole, it is likely that turbidity
levels may exceed WQO values in some minor watercourses and potentially the Yarrangobilly River.
Elevated concentrations of phosphorus and some metals can also be associated with sediment laden
runoff and may therefore exceed WQO values. Generally, it is expected that during wet weather
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conditions, the water quality in minor watercourses in Lobs Hole will be degraded relative to the water
quality in the Yarrangobilly River. Monitoring of wet weather conditions is proposed.
Identified and expected WQO departures are considered in the trigger value exceedance protocols that
are discussed in Section 6.1.8.

6.1.8

Review and response procedures

Monitoring will be undertaken using a combination of methods and will require varying levels of
processing and review before it can be used to inform assessment and decision making. Table 6-5
provides an overview of data collection methods and expected timeframes for data to be available.

Table 6-5

Data availability timeframes

Monitoring Type

Data collection and review methods

Data availability

In-situ water quality
monitoring

• Site observations

• Same day

Comprehensive water quality
monitoring

• Grab samples collected in the field

• Insitu measurements using a portable water quality
meter
• Samples will be sent to a NATA certified laboratory for
analysis. Analysis typically takes 5 business days.

• Within two weeks of
sampling

• Once received, laboratory results require processing,
interpretation and review
• Data from non-telemetered stream gauges and flow
and water quality meters requires download,
processing and review

Monitoring will be undertaken from within the water management system, water management system
discharge locations and at the nominated receiving water locations. Exceedances will be identified by
benchmarking the data as follows:
•

Receiving water monitoring results will be bench-marked to the relevant WQOs - Table 6-1.

•

Point of discharge monitoring results will be bench-marked to the discharge limits - Table 6-2.

•

Monitoring from locations within the water management system (ie upstream of water
treatment systems) will be undertaken to enable the effectiveness of the water treatment
systems to be assessed. As this data relates to the pre-treatment water quality, it will not be
bench-marked to either WQOs or discharge limits.

Table 6-4 describes the relevant WQO, threshold for exceedance and exceedance protocols for each
monitoring location.
As noted in Table 6-5, monitoring data from basic monitoring will be available on the same day of
monitoring, enabling rapid responses to identified exceedances. Data from the more informative
comprehensive monitoring will not be available for up to two weeks following monitoring. Hence, this
data cannot be used to inform rapid responses. The comprehensive monitoring data can be used to
inform a detailed understanding of water quality impacts and impact mechanisms. This information can
then be applied to establish targeted improvements to the water management system.
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As discussed in Section 6.1.6 and Appendix A, baseline receiving water quality monitoring has identified
that WQO values for several analytes are exceeded on a frequent or occasional basis. The baseline
monitoring has only characterised water quality during baseflow and after wet weather events. There is
also potential for exceedances of additional analytes during wet weather conditions. Hence, regular
exceedances of some analytes are expected to occur due to natural or anthropogenic catchment
processes that are not associated with Exploratory Works.
TARPs have been prepared to establish methods to identify the source of each exceedance and if
necessary, establish actions to either improve water management or further investigate the exceedance.
Separate TARPs have been prepared for:
•

receiving water and point of discharge exceedances with WQO; and

•

exceedances identified by basic and comprehensive monitoring.

Table 6-6 provides an overview of the TARPs. All TARPs are provided in Appendix B.

Table 6-6

Overview of trigger action response plans

TARP

Trigger

Objectives

Receiving water exceedance

• If a WQO value is exceeded
in receiving waters.

• To identify (where possible) if the exceedance
is naturally occurring or due to Exploratory
Works

• If a discharge WQO value is
exceeded

• To identify the source (where possible) of
each exceedance.

TARP 1a - Basic water quality
monitoring
TARP 1b - Comprehensive water
quality monitoring
Point of discharge exceedance
TARP 2a - Basic water quality
monitoring

• To establish actions to either improve water
management or further investigate the
exceedance mechanism.

TARP 2a - Comprehensive water
quality monitoring

6.2

Training

All site personnel will undergo site induction training relating to surface water and soil management
issues.
The induction training will address elements related to surface water management including:
•
existence and requirements of this SWMP;
•

roles and responsibilities for surface water management;

•

surface water mitigation and management measures;

•

procedures to be implemented in the event of an incident (e.g. spill or contamination).

Targeted training in the form of toolbox talks or specific training will also be provided to personnel
with a key role in surface water management. Examples of training topics include:
•

erosion and sediment control installation methodology;
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•

sediment basin and treatment system construction, operation and maintenance;

•

working near or in drainage lines and creeks;

•

emergency response measures in high rainfall events;

•

lessons learnt from incidents and other event eg high rainfall/flooding;

•

spill response and Pollution Incident Response Management Plan (PIRMP) if required;

•

stockpile locations and requirements; and

•

identification of potentially contaminated materials.

Further details regarding the staff induction and training are outlined in Section 4 of the EMS.

6.3

Auditing

Audits will be undertaken to assess the effectiveness of surface water management measures,
compliance with this SWMP, the conditions of approval, EIS, Submissions Reports and other relevant
approvals, licences and guidelines.
Audit requirements are detailed in Section 7.3 of the EMS.

6.4

Reporting

Reporting will include monthly internal project reports and six monthly compliance reports as required by
the conditions of approval. The six-monthly reports will track compliance against the conditions of
approval and the revised environmental management measures. Reporting requirements and
responsibilities are documented in Section 7 of the EMS. All reporting to DPIE and NPWS will be via the
Major Projects portal.
A monthly water quality report will be prepared by the Contractor that presents:
•

all monitoring data;

•

exceedances and identified sources; and

•

any response measures that have been undertaken.

Where required by the EPL monitoring results of sampling undertaken within the receiving waters and
licenced discharges will be posted on the project website.
Response to incidents will be undertaken as described in Section 6 of the EMS and in accordance with the
Environmental Incident Procedure (refer to Appendix A5 of the EMS) and The Pollution Incident Response
Management Plan (PIRMP).
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Surface Water - Appendix A
Baseline water quality data

SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX A - SURFACE WATER
MANAGEMENT PLAN - REV 1

Table A1

Baseline water quality results summary: Yarrangobilly River and Wallaces Creek
Yarrangobilly River

Wallaces Creek

(PN_SW_001, LH_SW_004, LH_SW_006, LH_SW_007)

(LH_SW_001, LH_SW_002, LH_SW_003)

Unit

WQO value1

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

Temperature

oC

-

34 / -

4.0

13.1

21.4

13 / -

4.0

13.0

14.6

Dissolved Oxygen (DO)

%

-

34 / -

33

78

105

13 / -

69

77

102

µS/cm

-

34 / -

27

71

173

13 / -

39

73

182

-

34 / -

7.3

7.9

8.2

13 / -

7.2

7.8

8.1

Field Parameters

Electrical Conductivity (EC)
pH
Oxidising and Reducing Potential (ORP)

-

34 / -

54

124

197

13 / -

62

146

203

NTU

-

20 / -

0.0

1.4

4.4

8 /-

0.2

1.2

1.5

mg/l

-

34 / -

3

5

5

13 / -

<2

5

5

Total Alkalinity (as CACO3)

mg/l

-

8/-

16

77

109

3/-

38

99

104

Total Hardness (as CACO3)

mg/l

-

27 / -

7

29

65

10 / -

16

30

88

Ammonia

mg/l

-

29 / -

<0.01

<0.01

0.012

10 / -

<0.01

<0.01

<0.01

Oxidised Nitrogen (NOx)

mg/l

-

30 / -

<0.01

0.015

0.041

10 / -

<0.01

0.015

0.031

Total Kjeldahl Nitrogen (TKN)

mg/l

-

29 / -

<0.1

<0.1

<0.1

10 / -

<0.1

<0.1

0.12

Total Nitrogen (TN)

mg/l

-

29 / -

<0.1

<0.1

<0.1

10 / -

<0.1

<0.1

0.12

Reactive Phosphorus

mg/l

-

27 / -

<0.01

<0.01

<0.01

10 /-

<0.01

<0.01

0.02

Total Phosphorus (TP)

mg/l

-

29 / -

<0.01

<0.01

<0.01

10 /-

<0.01

<0.01

0.011

Total Organic Carbon

mg/l

-

26 / -

<1

2

8

10 / -

<1

<1

10

Dissolved Organic Carbon

mg/l

-

26 / -

<1

2

5

10 / -

<1

2

4

mg/l

0.004

8/0

<0.004

<0.004

<0.004

2/0

<0.004

<0.004

<0.004

mg/l

0.027

26 / 17

<0.01

0.03

0.125

10 / 0

<0.01

<0.01

0.02

Turbidity
Analytical Results - General
Suspended Solids (SS)

Analytical Results - Nutrients

Analytical Results - Inorganics (Dissolved)
Cyanide
Analytical Results - Metals (Dissolved)
Aluminium (Al)
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Table A1

Baseline water quality results summary: Yarrangobilly River and Wallaces Creek
Yarrangobilly River

Wallaces Creek

(PN_SW_001, LH_SW_004, LH_SW_006, LH_SW_007)

(LH_SW_001, LH_SW_002, LH_SW_003)

Unit

WQO value1

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

Arsenic (As)

mg/l

0.00083

26 / 0

<0.001

<0.001

<0.001

10 / 0

<0.001

<0.001

<0.001

Boron (B)

mg/l

0.09

26 / 0

<0.05

<0.05

<0.05

10 / 0

<0.05

<0.05

<0.05

Cobalt (Co)

mg/l

0.00142

26 / 0

<0.001

<0.001

<0.001

10 / 0

<0.001

<0.001

<0.001

Total Chromium (Cr)

mg/l

0.00014

26 / 1

<0.001

<0.001

<0.001

10 / 0

<0.001

<0.001

<0.001

Copper (Cu)

mg/l

0.001

26 / 2

<0.001

<0.001

<0.001

10 / 3

<0.001

<0.001

0.0021

Manganese (Mn)

mg/l

1.2

26 / 0

<0.001

<0.001

0.002

10 / 0

<0.001

<0.001

0.0011

Nickel (Ni)

mg/l

0.008

26 / 0

<0.001

<0.001

<0.001

10 / 0

<0.001

<0.001

<0.001

Lead (Pb)

mg/l

0.001

26 / 0

<0.001

<0.001

<0.001

10 / 0

<0.001

<0.001

<0.001

Selenium (Se)

mg/l

0.005

26 / 0

<0.01

<0.01

<0.01

10 / 0

<0.01

<0.01

<0.01

Silver (Ag)

mg/l

0.00002

26 / 0

<0.001

<0.001

<0.001

10 / 0

<0.001

<0.001

<0.001

Vanadium (V)

mg/l

0.0062

26 / 0

<0.01

<0.01

<0.01

10 / 0

<0.01

<0.01

<0.01

Zinc (Zn)

mg/l

0.0024

26 / 7

<0.005

<0.005

0.0065

10 / 3

<0.005

<0.005

0.0079

Mercury (Hg)

mg/l

0.00006

26 / 0

<0.0001

<0.0001

<0.0001

10 / 0

<0.0001

<0.0001

<0.0001

Iron (Fe)

mg/l

0.32

26 / 0

<0.05

<0.05

0.08

10 / 0

<0.05

<0.05

0.057

Notes:

1. WQO values refer to the values established in the EIS Surface Water Assessment. It is noted that no hardness adjustments have been made.
2. WQO value refers to a low reliability trigger value.
3. For As (V).
4. For Cr (VI).
5. If less than 10 samples are available, the minimum value is reported instead of the 10th percentile value and the maximum value is reported instead of the 90th percentile value.
6. An exceedance refers to any result that is above detection limit and exceeds the WQO value. Where a range is given for the WQO value, exceedances are determined in relation to the upper
limit for turbidity and electrical conductivity, the lower limit for dissolved oxygen and the lower and upper limit for pH.
Bold denotes trigger value is exceeded.
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Table A2

Baseline water quality results summary: minor watercourses and Tumut River
Minor watercourses

Tumut River

(LH_SW_005, LH_SW_008, LH_SW_009)

(TalS_SW_001)

Unit

WQO
value1

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

Temperature

oC

-

8/-

8.6

11.7

Dissolved Oxygen (DO)

%

-

8 /-

37

59

13.9

7/-

4.5

7.7

21.6

75

7/6

52

81

160

µS/cm

-

8/-

42

-

8/-

6.6

241

641

7/0

36

68

157

7.3

7.9

7/2

5.6

7.8

9.5

Field Parameters

Electrical Conductivity (EC)
pH
Oxidising and Reducing Potential (ORP)

-

8/-

131

147

175

7/-

84

149

185

NTU

-

6/-

0.4

2.6

5.7

5/0

0.2

3.7

7.7

mg/l

-

8/-

<5

<5

18

7/-

<2

5

6

Total Alkalinity (as CACO3)

mg/l

-

0/-

-

-

-

1/-

46

46

46

Total Hardness (as CACO3)

mg/l

-

8/-

21

168

497

6/-

12

22

30

Ammonia

mg/l

-

8/-

<0.01

<0.01

0.02

6/2

<0.01

<0.01

0.02

Oxidised Nitrogen (NOx)

mg/l

-

8/-

<0.01

<0.01

0.11

6/3

<0.01

0.015

0.04

Total Kjeldahl Nitrogen (TKN)

mg/l

-

8/-

<0.1

<0.1

<0.1

6/-

<0.1

<0.1

<0.1

Total Nitrogen (TN)

mg/l

-

8/-

<0.1

<0.1

<0.1

6/0

<0.1

<0.1

<0.1

Reactive Phosphorus

mg/l

-

8/-

<0.01

<0.01

<0.01

6/0

<0.01

<0.01

<0.01

Total Phosphorus (TP)

mg/l

-

8/-

<0.01

<0.01

<0.01

6/0

<0.01

<0.01

<0.01

Total Organic Carbon

mg/l

-

8/-

<1

<1

2

6/-

<1

2

6

Dissolved Organic Carbon

mg/l

-

8/-

<1

2.5

5

6/-

<1

2.5

4

mg/l

0.004

4/0

<0.004

<0.004

<0.004

2/0

<0.004

<0.004

<0.004

mg/l

0.027

8/1

<0.01

<0.01

0.10

6/5

<0.01

0.03

0.11

Turbidity
Analytical Results - General
Suspended Solids (SS)

Analytical Results - Nutrients

Analytical Results - Inorganics (Dissolved)
Cyanide
Analytical Results - Metals (Dissolved)
Aluminium (Al)
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Table A2

Baseline water quality results summary: minor watercourses and Tumut River
Minor watercourses

Tumut River

(LH_SW_005, LH_SW_008, LH_SW_009)

(TalS_SW_001)

Unit

WQO
value1

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

# Samples /
exceedances6

10th
percentile5

Median

90th
percentile5

Arsenic (As)

mg/l

0.00083

8/1

<0.001

<0.001

0.002

6/0

<0.001

<0.001

<0.001

Boron (B)

mg/l

0.09

8/1

<0.05

<0.05

<0.05

6/0

<0.05

<0.05

<0.05

Cobalt (Co)

mg/l

0.00142

8/0

<0.001

<0.001

<0.001

6/0

<0.001

<0.001

<0.001

Total Chromium (Cr)

mg/l

0.00014

8/0

<0.001

<0.001

<0.001

6/1

<0.001

<0.001

<0.001

Copper (Cu)

mg/l

0.001

8/4

<0.001

0.002

0.004

6/0

<0.001

<0.001

<0.001

Manganese (Mn)

mg/l

1.2

8/0

<0.001

0.0015

0.015

6/0

0.002

0.0035

0.008

Nickel (Ni)

mg/l

0.008

8/0

<0.001

<0.001

0.002

6/0

<0.001

<0.001

<0.001

Lead (Pb)

mg/l

0.001

8/0

<0.001

<0.001

<0.001

6/0

<0.001

<0.001

<0.001

Selenium (Se)

mg/l

0.005

8/0

<0.01

<0.01

<0.01

6/0

<0.01

<0.01

<0.01

Silver (Ag)

mg/l

0.00002

8/0

<0.001

<0.001

<0.001

6/0

<0.001

<0.001

<0.001

Vanadium (V)

mg/l

0.0062

8/0

<0.01

<0.01

<0.01

6/0

<0.01

<0.01

<0.01

Zinc (Zn)

mg/l

0.0024

8/1

<0.005

<0.005

0.006

6/3

<0.005

0.006

0.007

Mercury (Hg)

mg/l

0.00006

8/0

<0.0001

<0.0001

<0.0001

6/0

<0.0001

<0.0001

<0.0001

Iron (Fe)

mg/l

0.32

8/0

<0.05

<0.05

0.06

6/0

<0.05

0.08

0.09

Notes:

1. WQO values refer to the values established in EIS Surface Water Assessment. It is noted that no hardness adjustments have been made.
2. WQO value refers to a low reliability trigger value.
3. For As (V).
4. For Cr (VI).
5. If less than 10 samples are available, the minimum value is reported instead of the 10th percentile value and the maximum value is reported instead of the 90th percentile value.
6. An exceedance refers to any result that is above detection limit and exceeds the WQO value. Where a range is given for the WQO value, exceedances are determined in relation to the upper
limit for turbidity and electrical conductivity, the lower limit for dissolved oxygen and the lower and upper limit for pH.
Bold denotes trigger value is exceeded.
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Table A3

Baseline water quality results summary: Talbingo Reservoir

Unit

Talbingo Reservoir

Talbingo Reservoir

(March 2018 Samples)

(October 2018 Samples)

WQO
value2

# Samples /
exceedances7

10th
percentile6

Median

90th
percentile6

# Samples /
exceedances7

10th
percentile6

Median

90th
percentile6

Field Parameters
Temperature

oC

-

15 / -

6.9

13.3

18.4

24 / -

6.1

8.1

12.4

Dissolved Oxygen (DO)

%

90 – 1101

0/-

-

-

-

0/-

-

-

-

Electrical Conductivity (EC)

µS/cm

pH
Oxidising and Reducing Potential (ORP)

301

15 / 1

17

19

29

24 / 0

12

17

24

6.5 – 8.01

15 / 3

6.2

6.8

7.0

24 / 13

7.7

8.1

8.2

20 –
-

0/-

-

-

-

0/-

-

-

-

NTU

1 – 201

0/-

-

-

-

24 / 0

0.4

0.6

0.8

mg/l

-

15 / -

<1

2

5

24 / -

<1

<1

2

Total Alkalinity (as CACO3)

mg/l

-

15 / -

<20

<20

<20

24 / -

9

10

14

Total Hardness (as CACO3)

mg/l

-

15 / -

6

7

10

24 / -

5

5

12

Ammonia

mg/l

0.010

15 / 0

<0.01

<0.01

0.01

24 / 20

0.006

0.016

0.027

Oxidised Nitrogen (NOx)

mg/l

0.01

15 / 38

<0.058

<0.058

0.066

24 / 23

0.015

0.032

0.045

Total Kjeldahl Nitrogen (TKN)

mg/l

-

15 / -

<0.2

<0.2

<0.2

24 / -

0.07

0.09

0.20

Total Nitrogen (TN)

mg/l

0.35

15 / 1

<0.2

<0.2

<0.2

24 / 1

0.10

0.12

0.23

08

<0.058

<0.058

<0.058

Turbidity
Analytical Results - General
Suspended Solids (SS)

Analytical Results - Nutrients

Reactive Phosphorus

mg/l

0.005

15 /

24 / 0

0.002

0.002

0.003

Total Phosphorus (TP)

mg/l

0.01

15 /08

<0.058

<0.058

<0.058

24 / 4

<0.01

<0.01

0.02

Total Organic Carbon

mg/l

-

15 / -

<5

<5

<5

24 / -

<1

<1

2

Dissolved Organic Carbon

mg/l

-

15 / -

<5

<5

<5

24 / -

<1

2

2

mg/l

0.007

0/-

-

-

-

0/-

-

-

-

mg/l

0.055

15 / 0

<0.05

<0.05

<0.05

24 / 0

<0.01

0.02

0.03

Analytical Results - Inorganics (Dissolved)
Cyanide
Analytical Results - Metals (Dissolved)
Aluminium (Al)
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Table A3

Baseline water quality results summary: Talbingo Reservoir
Talbingo Reservoir

Talbingo Reservoir

(March 2018 Samples)

(October 2018 Samples)

Unit

WQO
value2

# Samples /
exceedances7

10th
percentile6

Median

90th
percentile6

# Samples /
exceedances7

10th
percentile6

Median

90th
percentile6

Arsenic (As)

mg/l

0.0134

15 / 0

<0.001

<0.001

<0.001

24 / 0

<0.001

<0.001

<0.001

Boron (B)

mg/l

0.370

15 / 0

<0.05

<0.05

<0.05

24 / 0

<0.05

<0.05

<0.05

Cobalt (Co)

mg/l

0.00143

15 / 0

<0.001

<0.001

<0.001

24 / 0

<0.001

<0.001

<0.001

Total Chromium (Cr)

mg/l

0.0015

15 / 0

<0.001

<0.001

<0.001

24 / 0

<0.001

<0.001

<0.001

Copper (Cu)

mg/l

0.0014

15 / 10

<0.001

0.015

0.057

24 / 0

<0.001

<0.001

<0.001

Manganese (Mn)

mg/l

1.9

15 / 0

<0.005

<0.005

<0.005

24 / 0

<0.001

<0.001

0.0054

Nickel (Ni)

mg/l

0.011

15 / 0

<0.001

0.003

0.004

24 / 0

<0.001

<0.001

<0.001

Lead (Pb)

mg/l

0.0034

15 / 1

<0.001

0.002

0.003

24 / 0

<0.001

<0.001

<0.001

Selenium (Se)

mg/l

0.005

15 / 0

<0.001

<0.001

<0.001

24 / 0

<0.01

<0.01

<0.01

Silver (Ag)

mg/l

0.00005

15 / 0

<0.005

<0.005

<0.005

24 / 0

<0.001

<0.001

<0.001

Vanadium (V)

mg/l

0.0063

15 / 0

<0.005

<0.005

<0.005

24 / 0

<0.01

<0.01

<0.01

Zinc (Zn)

mg/l

0.008

15 / 12

0.0054

0.024

0.065

24 / 0

<0.005

<0.005

<0.005

Mercury (Hg)

mg/l

0.00006

15 / 0

<0.0001

<0.0001

<0.0001

24 / 0

<0.0001

<0.0001

<0.0001

Iron (Fe)

mg/l

0.33

15 / 0

<0.05

<0.05

<0.05

24 / 0

<0.05

<0.05

<0.05

Notes:

1. The trigger values for field parameters and nutrients refer to the trigger values for physical and chemical stressors in south-east Australia (fresh water lakes and reservoirs) that are reported in
Tables 3.3.2 and 3.3.3 of ANZECC/ARMCANZ (2000).
2. WQO values refer to the values established in EIS Surface Water Assessment. It is noted that no hardness adjustments have been made.
3. WQO value refers to a low reliability trigger value.
4. For As (V).
5. For Cr (VI).
6. If less than 10 samples are available, the minimum value is reported instead of the 10th percentile value and the maximum value is reported instead of the 90th percentile value.
7. An exceedance refers to any result that is above detection limit and exceeds the WQO value. Where a range is given for the WQO value, exceedances are determined in relation to the upper
limit for turbidity and electrical conductivity, the lower limit for dissolved oxygen and the lower and upper limit for pH.
8. For the March 2018 sampling round, analysis of oxidised nitrogen, and total and reactive phosphorous was undertaken using a Limit of Reporting that was greater than the Guideline Value. A
lower Limit of Reporting that was lower or equal to the Guideline Value was applied to the October 2018 sampling round.
Bold denotes trigger value is exceeded.
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Trigger Action Response Plan 1a

Basic water quality monitoring program

Receiving water exceedance during
basic water quality monitoring
Potential exceedances include exceedance of
pH or turbidity WQO values or visible signs of
sedimentation, turbid water or floating
hydrocarbons.

Review point of discharge monitoring and
inspection results. Is there any evidence that
the exceedance is due to Exploratory Works?

•

Monitoring undertaken daily during wet weather conditions

•

Monitoring includes visual inspection and measurement of pH and
turbidity using a portable water quality meter

•

Monitoring results are available on the same day that monitoring
is undertaken

Trigger action response plan objective
To identify (where possible) if the exceedance is naturally occurring or
due to Exploratory Works.

YES

Source of exceedance identified. Refer to actions in TARP 2a
(Discharge water quality exceedance during basic water
quality monitoring).

YES

Exceedance is unlikely to be associated with Exploratory
Works, no further action is required.

NO

Does a similar exceedance(s) occur in any
receiving water monitoring location that is
upstream of the disturbance area?

NO
Review baseline sampling data. Are similar
exceedances known to occur on a frequent or
occasional basis?

YES

Exceedance may not be associated with Exploratory Works.
Exceedance is to be noted in database as an unexplained
exceedance for consideration in future monitoring rounds, no
further action is required.

NO
Source of exceedance not identified. Has a
similar exceedance occurred at this location in
at least 1 of the last 3 monitoring rounds?

NO

Exceedance is to be noted in database as an unexplained
exceedance for consideration in future monitoring rounds, no
further action is required.

YES

Undertake further site inspections to identify
potential sources of the exceedance.

Required Actions
1)

Report reoccurring exceedance in monthly water quality report.

2)

Increase the number of monitoring and inspection locations in the vicinity of the exceedance in
future basic water quality monitoring rounds.

Basic water quality monitoring program

Trigger Action Response Plan 1b
Exceedance at point of discharge during
basic water quality monitoring

•

Monitoring undertaken daily during wet weather conditions

•

Monitoring includes visual inspection and measurement of pH and
turbidity using a portable water quality meter

•

Monitoring results are available on the same day that monitoring
is undertaken

Trigger action response plan objective
Potential exceedances include exceedance of
pH or turbidity discharge targets or visibly
turbid water or hydrocarbons in discharge.

Review rainfall data and water treatment
system design capacity. Was the design
capacity exceeded?

•

To identify the source (where possible) of each exceedance.

•

To establish actions to either improve water management or
further investigate the exceedance mechanism.

YES

The exceedance is to be noted in a database as occurring due to
water treatment system design capacity being exceeded. No
further action is required.

NO

The exceedance is likely to be due to poorly functioning water
quality controls or treatment systems. Identified issues are to be
rectified. The exceedance is to be noted in a database as
occurring due to water quality controls or treatment systems
functioning adequately.

NO

Were water quality controls and treatment
systems functioning adequately prior to and
during monitoring?

YES

Has a similar exceedance occurred at this
location in at least 1 of the last 3 monitoring
rounds?

NO

Exceedance is to be noted in a database for consideration in
future monitoring rounds.

YES
Further actions are required to identify the source of
the exceedance and potential improvements to the
water management system.

Required Actions
1)

Report reoccurring exceedance in monthly water quality report.

2)

Review receiving water results to identify any potential receiving water impacts.

3)

Investigate the source of the exceedance and potential improvements to the water management
system that can be made to reduce the risk of the exceedance reoccurring. The scope of the
investigation will depend on the extent and nature of the exceedance. The outcomes of the
investigation including identified actions are to be included in the monthly water quality report.

Trigger Action Response Plan 2b

Comprehensive water quality monitoring program

Receiving water exceedance during
comprehensive water quality monitoring

Exceedance(s) of one or more analytes
identified at a receiving water monitoring
location

If an exceedance is a metal, undertake hardness
adjustment. Is the post hardness adjustment
above the WQO value?

•

Monitoring undertaken quarterly during wet weather, after wet
weather and baseflow conditions (12 monitoring events per year)

•

Monitoring includes a full range of physico-chemical parameters,
nutrients and metals.

•

Monitoring results are available approximately 2 weeks after
monitoring

Trigger action response plan objective
To identify (where possible) if the exceedance is naturally occurring or
due to Exploratory Works

NO

No further action is required as the post hardness
adjustment is below the WQO value.

YES

Exceedance is unlikely to be associated with Exploratory
Works, no further action is required.

YES
Does a similar exceedance(s) occur in any
receiving water monitoring location that is
upstream of the disturbance area?

NO
Review point of discharge monitoring and
inspection results. Is there any evidence that
the exceedance is due to Exploratory Works?

YES

Source of exceedance identified. Refer to actions in TARP 2b
(Discharge water quality exceedance during comprehensive
water quality monitoring).

NO
Review baseline sampling data. Are similar
exceedance(s) known to occur on an frequent
or occasional basis?

YES

Exceedance may not be associated with Exploratory Works.
Exceedance is to be noted in database as an unexplained
exceedance for consideration in future monitoring rounds, no
further action is required.

NO
Source of exceedance not identified. Has a
similar exceedance occurred at this location in
at least 1 of the last 3 monitoring rounds?

NO

Exceedance is to be noted in database as an unexplained
exceedance for consideration in future monitoring rounds,
no further action is required.

YES
Undertake further site inspections to identify
potential sources of the exceedance.

Required Actions
1)

Report reoccurring exceedance in monthly water quality report.

2)

Increase the number of monitoring and inspection locations in the vicinity of the exceedance in
future comprehensive water quality monitoring rounds.

Comprehensive water quality monitoring program

Trigger Action Response Plan 2b

•

Exceedance at point of discharge during
comprehensive water quality monitoring

Monitoring will undertaken quarterly during wet weather
(stormwater systems) and monthly for process and waste water
discharges.

•

Monitoring includes a full range of physico-chemical parameters,
nutrients and metals.

•

Monitoring results are available approximately 2 weeks after
monitoring

Exceedance(s) of one or more analytes
identified at a receiving water monitoring
location

Review rainfall data and water treatment
system design capacity. Was the design
capacity exceeded?

Trigger action response plan objective

•

To identify the source (where possible) of each exceedance.

•

To establish actions to either improve water management or
further investigate the exceedance mechanism.

YES

The exceedance is to be noted in a database as occurring due to
water treatment system design capacity being exceeded. No
further action is required.

NO

The exceedance is likely to be due to poorly functioning water
quality controls or treatment systems. Identified issues are to be
rectified. The exceedance is to be noted in a database as
occurring due to water quality controls or treatment systems
functioning adequately.

NO
Were water quality controls and treatment
systems functioning adequately prior to and
during monitoring?

YES

Has a similar exceedance occurred at this
location in at least 1 of the last 3 monitoring
rounds?

NO

Exceedance is to be noted in a database for consideration in
future monitoring rounds.

YES
Further actions are required to identify the source of
the exceedance and potential improvements to the
water management system.

Required Actions
1)

Report reoccurring exceedance in monthly water quality report.

2)

Review receiving water results to identify any potential receiving water impacts.

3)

Investigate the source of the exceedance and potential improvements to the water management
system that can be made to reduce the risk of the exceedance reoccurring. The scope of the
investigation will depend on the extent and nature of the exceedance. The outcomes of the
investigation including identified actions are to be included in the monthly water quality report.
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Erosion and Sediment Control
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1

Introduction

1.1

Background

Snowy Hydro Limited (Snowy Hydro) is the proponent of the Snowy 2.0 project which is a pumped hydroelectric storage and generation project proposed to address increasing demands for renewable energy
supplies. Snowy 2.0 involves linking Talbingo and Tantangara reservoirs within the existing Snowy
Mountains Hydro-electric Scheme (Snowy Scheme) and building an underground power station between
the two reservoirs.
Snowy Hydro will carry out Exploratory Works prior to the main construction works for the Snowy 2.0
project, to inform the detailed design and to reduce project risk. Exploratory Works are required to obtain
detailed geological data for the proposed location of the underground power station. An exploratory
tunnel is to be constructed to gain this information. The Exploratory Works will predominantly be in the
Lobs Hole area of Kosciuszko National Park (KNP). If the Exploratory Works are not undertaken, risks to
the design and construct elements of the power station cavern are significantly increased.
The Environmental Impact Statement Exploratory Works for Snowy 2.0 (EIS) was prepared to assess the
impact of these works on the environment, including an assessment of traffic and transport impacts
within Chapter 5.6 and Appendix Q. MOD1 also identified water impacts as a result of the modification,
assessed any impacts, and proposed any required mitigation measures within Chapter 6.3 and 7.1.
The EIS and MOD1 identified the potential for direct and indirect impacts on water quality from surface
water runoff from disturbed and operating areas of the site, dredging, subaqueous excavated rock
placement and discharges of process water and waste (effluent) water. The EIS concluded that, with the
implementation of appropriate impact mitigation measures, there would be no significant impacts to
waterways within the project area, to high risk areas or sensitive receiving environments downstream of
the project.
With respect to groundwater modelling undertaken as part of the EIS predicted localised drawdown in the
vicinity of the tunnel alignment, primarily around the portal. Only minor impacts to the baseflow of the
Yarrangobilly River and tributaries are expected during construction. Losses are predicted to increase post
construction until a new equilibrium is reached.
The Response to Submissions Exploratory Works for Snowy 2.0 (Submissions Report or RTS) included
revised environmental management measures (REMM) within Chapter 8. The management measures
from that report have been addressed within this GWMP.

1.2

Context

This Groundwater Management Plan (GWMP or Plan) forms part of the Water Management Plan and
Environmental Management Strategy (EMS) for Snowy 2.0 - Exploratory Works (the Project). The
Exploratory Works is the first stage of Snowy 2.0, a pumped hydro-electric storage and generation project
which will increase the hydro-electric capacity within the existing Snowy Mountains Hydro-electric
Scheme. The second stage, or main project, will be subject to a separate Environmental Impact Statement
in 2019.
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The GWMP has been prepared to address the requirements of the Infrastructure Approval (SSI 9208)
issued for Snowy 2.0 Exploratory Works on 7 February 2019, the Environmental Impact Statement
Exploratory Works for Snowy Hydro 2.0, and the revised environmental management measures within the
Response to Submissions Exploratory Works for Snowy 2.0.
This revision of the WMP has been prepared to address the requirements of the Exploratory Works for
Snowy 2.0 Modification 1 Assessment Report (MOD1) and the REMMs within the Exploratory Works
Modification 1 Response to Submissions Report which were approved by Department of Planning,
Industry and Environment (DPIE) on 2 December 2019.
The original EIS Exploratory Works scope includes:
•

an exploratory tunnel about 3.1 km long to the site of the underground power station;

•

horizontal and other test drilling, investigations and analysis in situ at the proposed cavern location
and associated areas, and around the portal construction pad, access roads and excavated rock
management areas all within the disturbance footprint;

•

a portal construction pad for the exploratory tunnel. This will provide the entrance structure to the
tunnel and an area for infrastructure and equipment needed to support tunnelling activities;

•

an accommodation camp for the Exploratory Works construction workforce;

•

road works and upgrades to enable access and haulage routes during Exploratory Works. This
includes upgrades to 26 km of existing roads and creating about 2 km of new roads;

•

barge access infrastructure to enable access and transport by barge on Talbingo Reservoir. This
includes one new barge ramp at Talbingo Spillway in the northern part of Talbingo Reservoir and
one new barge ramp at Middle Bay near Lobs Hole at the southern part of Talbingo Reservoir;

•

excavated rock management, including subaqueous placement within Talbingo Reservoir. Up to
750,000 m3 of excavated rock will need to be tested for its geochemical properties (ie whether the
rock is reactive or non-reactive) before being managed by a combination of the following options:
–

re-use - suitable material can be used as construction materials for roads or similar.
Some materials will be provided to NPWS for use in road maintenance and upgrades in
other areas of KNP;

–

on land placement - material will be temporarily placed in one of two on land
emplacement areas.
subaqueous placement within Talbingo Reservoir – suitable material will be placed at a
suitable location within Talbingo Reservoir, subject to a number of water quality controls
and monitoring; and

–

•

services infrastructure such as diesel-generated power, water and communication;

•

post-construction revegetation and rehabilitation, management and monitoring.
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Having regard to the design changes identified in Modification 1, the Exploratory Works scope now
comprises:
Table 1.1

New scope items for EW (Stage 1 & 2) as a result of MOD1

Stage 1
Lobbs Hole
Substation

Additional disturbance area required for the construction power connection to an
existing transmission line (Line 2) at Lobs Hole for power supply to the Exploratory
Works accommodation camp and construction areas. This will provide a reliable
and long-term source of construction power and will reduce the reliance on diesel
generation and associated on-site storage requirements and emissions. Works in
this area will include establishing a substation, connection infrastructure, access
roads and ancillary construction areas;
This will include:
•

construction of a 330/33 kV substation within Kosciuszko National Park
and adjacent to Line 2, which forms a 330‐kV connection between Upper
Tumut Switching Station and Yass Substation;
• geotechnical investigation works to inform the detailed design of the
construction power substation;
• replacement of one transmission support structure (Structure 54) within
the existing transmission easement. This will involve removal of the
existing structure and establishment of one new steel lattice tower,
approximately 50 m in height;
• short overhead 330 kV transmission line connections (approximately 100
m in length) between the substation and the new Structure 54;
• 33 kV feeder connection between the substation and the Exploratory
Works construction power network. This will be either overhead lines or
underground cables;
• establishment and upgrade of access tracks and roads to the new
substation and transmission line structures;
• installation of a fibre optic communication link into the new substation
from the approved communication network; and
• ancillary activities, including brake and winch sites, crane pads, site
compounds and equipment laydown areas.
(Illustrated Appendix C WMP Figure 1i)
Camps Bridge and
Wallaces Creek

Lobs Hill Ravine
Road and
Construction
Boundary Changes

•

additional disturbance area around Camp Bridge and Wallaces Creek
Bridge required for improved constructability of the crossings. Works
within these areas will include vegetation clearing, levelling earthwork,
erection of falsework, sediment controls, laydown, parking and movement
of equipment;
(Illustrated in Appendix C WMP Figures 1h and 1i of this plan and Modification 1
Assessment Report Figure 3.9)
•

minor changes to the project boundary identified through detailed design
including:
– revised road upgrade for Lobs Hole/Ravine Road to improve
access, drainage and safety;
– minor additions to construction areas for design optimisation.
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•

removal of dangerous trees on Lobs Hole Ravine Road. This will involve
either complete or partial removal of up to 91 trees that have been
identified to pose a safety risk to road users on Lobs Hole Ravine Road and
Mine Trail Road;
(Illustrated in Appendix C, WMP Figures 1d, 1e, 1f and 1i)
Operating Hours

•

Miscellaneous

•

modify operating hours from existing 7 am to 6pm to sunrise to sunset

continued use of existing communications towers within KNP that were
previously approved by the NPWS under a separate review of
environmental factors (REF R – Wallaces Creek Geotechnical drilling)
environmental impact assessment carried out under the NSW National
Parks and Wildlife Act 1974 (NPW Act) and its regulation for the
geotechnical investigation program; and
• increase in peak traffic volumes. Additional vehicles will be required to
access the site to facilitate construction of Exploratory Works, however no
change in impacts to the road network are expected.
(location of communications towers illustrated in Appendix C WMP Figures 1a, 1f,
1l)

Stage 2
Borehole drilling and
geophysical surveys

•

•
•
•
•
•
•
•

•
•
•
•
•
•
•

Borehole drilling and geophysical surveys for further geotechnical
investigation of the Snowy 2.0 power station and power waterway at
Marica, Talbingo and Tantangara;
clearing of up to 2.79 hectares (ha) of additional vegetation for access
tracks and drilling pads.
About 1.33 ha within Smokey Mouse potential habitat;
trimming of overhanging dangerous branches on adjacent trees (these
trees will not require removal);
mulching of trees and vegetation;
establishment of an additional 1 km of access tracks (4 m wide), including
minor earthworks,
placement of geofabric (as required) and import of stabilised material;
establishment of eight drilling pads and boreholes at top of the cavern
area, with an area of 900 m2 per pad, including minor earthworks,
placement of geofabric (as required) and import of stabilised material (as
required);
undertaking geophysical surveys near Talbingo and Tantangara reservoirs;
establishment of two drilling pads and boreholes at both Tantangara and
Talbingo with an area of
900 m2 per pad, including approximately 400 m of additional access tracks
and minor earthworks (as required);
establishment of in-reservoir boreholes including one in Talbingo Reservoir
and two in Tantangara Reservoir;
drilling of additional nested vertical boreholes at each of the drilling pads
up to a depth of 1,100 m;
conversion of the investigation boreholes into monitoring bores;
undertaking geophysical surveys; and
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•

Talbingo Laydown

Tantangara Access

rehabilitation of the drilling pads and access tracks following completion of
works
• ongoing maintenance of existing access tracks required for geotechnical
investigations within KNP
(Illustrated in (Illustrated in Appendix C WMP Figure 1j, 1k, 1l, 1m and 1n)
Outside of KNP, SHL is proposing to add four laydown locations to facilitate the
construction of the communications cable linking Lobs Hole with the Tumut 3
Power Station.
These are proposed on existing hardstand areas along Talbingo Reservoir within
Snowy Hydro owned land.
(Illustrated in Appendix C, WMP Figure 1o)
Two additional geotechnical boreholes are required to facilitate the detailed design
of cuttings, bridge foundations, retaining wall foundations, and drainage structures
near Nungar Creek
(Illustrated in Appendix C, WMP Figure 1m and 1n)

The Exploratory Works is estimated to take around 30 to 34 months to complete.
As with most of the existing Snowy Scheme, the majority of Snowy 2.0 is within Kosciuszko National Park.
Snowy Hydro has been working with NSW National Parks and Wildlife Service (NPWS) since the
announcement of Snowy 2.0 to ensure long term management objectives for Kosciuszko National Park
are considered in project development.
The Project has been designed in a way that avoids and minimises impacts to Kosciuszko National Park
where possible. This has included the planning of access roads and construction areas to avoid impacting
the heritage listed Washington Hotel ruins at Lobs Hole, and Smoky Mouse habitat along Upper Lobs Hole
Ravine Road. It also includes designing road upgrades to minimise impacts to geodiversity features
including a block stream and a fossil outcrop along Lower Lobs Hole Ravine Road. The former copper mine
at Lobs Hole is also considered a geo-heritage site, however it is also a source of known contamination
and has therefore been avoided as much as possible to prevent disturbance.
While there are some unavoidable impacts during construction, the Exploratory Works will allow for a
number of longer-term benefits and contributions to Kosciuszko National Park through a biodiversity
offset program, improved access roads and recreational facility upgrades. The completion of Exploratory
Works will also allow for the greater benefits of Snowy 2.0 to be realised.

1.3

Construction activities and staging

Exploratory Works will be delivered in three stages:
•

Stage 1a – Pre‐construction Minor Works - pending the approval process, works may commence in
the first quarter of 2019. The scope of pre‐construction minor works includes dilapidation studies,
survey work, borehole installation, site office establishment, minor access roads, installation of
monitoring equipment, installation of erosion and sediment controls, archaeological salvage and
minor clearing;

•

Stage 1b – Exploratory Works Access Roads (EWAR) - pending the approval process, works may
commence in the first quarter of 2019. The scope includes roadworks and upgrades to enable
access and haulage routes during Exploratory Works;
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•

Stage 2 – Exploratory Works - pending progress with Stage 1, works may commence in quarter
three of 2019. The scope for Stage 2 will be the remainder of the Exploratory Works, including the
exploratory tunnel, portal construction pad, accommodation camp and excavated rock
management. Stage 2 also includes subaqueous emplacement within Talbingo Reservoir.

To present the staging of plans a separate Staging Report has been prepared and was submitted to
Department of Planning and Environment. Timing of the Exploratory Work stages is presented below.

Figure 1.1

1.3.1

Timing of Exploratory Works stages

Exploratory Works Access Roads

The Exploratory Works Access Roads (EWAR) will provide early access to the tunnel portal located to the
east of the Talbingo Reservoir, and to Talbingo Reservoir itself. The works include upgrades to and/or
construction of the following internal roads:
•

Ravine Road;

•

Mine Trail Road;

•

Lobs Hole Road;

•

Wharf Road.

The EWAR scope includes but is not limited to the following:
•

setting out the works including delineation of site boundaries;

•

establishment of all site facilities required and removal upon completion, including all temporary
safety and security measures required;

•

locating and protecting all public and private utility services;

•

maintenance of the existing roadway and associated infrastructure;

•

clearing and grubbing of vegetation including creation of mulch and compost;

•

establishment of short term and long‐term (eg: detention and sedimentation basins) erosion and
sedimentation control systems and devices;

•

removal and disposal of existing infrastructure including pipes, culverts, drainage channels and
other minor structures;

•

excavation and stockpiling of topsoil;
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•

earthworks including excavation of cuttings, construction of fills including selected zone material,
and placement of excess spoil in stockpile;

•

progressive opening to traffic;

•

treatment of cut and fill slope batter surfaces including slope retention systems where shown;

•

construction of clean and dirty water drainage systems including culverts, open and subsoil
drainage systems;

•

construction of pavements including subgrades and pavements and road surfacing;

•

design, supply, construction of temporary structures / bridges over Wallace Creek and the
Yarrangobilly River and removal of completion;

•

construction of permanent bridges over Wallace Creek and the Yarrangobilly River;

•

installation of road furniture including but not limited to barriers, line marking, guide posts and
road signs;

•

placement / replacement of topsoil and revegetation and other surface treatments to disturbed
earth surfaces including lining of open drains;

•

clean up and restoration of work areas and areas disturbed by the contractor.

The additional EWAR scope as a result of MOD1 will include:
•

construction of a 330/33 kV substation within Kosciuszko National Park and adjacent to Line 2,
which forms a 330-kV connection between Upper Tumut Switching Station and Yass Substation;

•

geotechnical investigation works to inform the detailed design of the construction power
substation;

•

replacement of one transmission support structure (Structure 54) within the existing transmission
easement. This will involve removal of the existing structure and establishment of one new steel
lattice tower, approximately 50 m in height;

•

short overhead 330 kV transmission line connections (approximately 100 m in length) between the
substation and the new Structure 54;

•

33 kV feeder connection between the substation and the Exploratory Works construction power
network. This will be either overhead lines or underground cables;

•

establishment and upgrade of access tracks and roads to the new substation and transmission line
structures;

•

installation of a fibre optic communication link into the new substation from the approved
communication network; and

•

ancillary activities, including brake and winch sites, crane pads, site compounds and equipment
laydown areas.
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•

minor changes to the project boundary identified through detailed design including:
–

additional disturbance area around Camp Bridge and Wallaces Creek Bridge required for
improved constructability of the crossings. Works within these areas will include
vegetation clearing, levelling earthwork, erection of falsework, sediment controls,
laydown, parking and movement of equipment;

–

additional disturbance area required for the construction power connection to an
existing transmission line at Lobs Hole. Works in this area will include establishing a
substation, connection infrastructure, access roads and ancillary construction areas;

–

revised road upgrade for Lobs Hole/Ravine Road to improve access, drainage and safety;
and

–

minor additions to construction areas for design optimisation.

•

removal of dangerous trees on Lobs Hole Ravine Road. This will involve either complete or partial
removal of up to 91 trees that have been identified to pose a safety risk to road users on Lobs Hole
Ravine Road and Mine Trail Road;

•

continued use of existing communications towers within KNP that were previously approved by the
NPWS under a separate review of environmental factors (REF R – Wallaces Creek Geotechnical
drilling) environmental impact assessment carried out under the NSW National Parks and Wildlife
Act 1974 (NPW Act) and its regulation for the geotechnical investigation program; and

•

increase in peak traffic volumes. Additional vehicles will be required to access the site to facilitate
construction of Exploratory Works, however no change in impacts to the road network are
expected.

The works are proposed to commence in the first quarter of 2019
This Plan identifies the project’s environmental management measures in relation to general
groundwater management. aspects and appropriate management measures. It has been specifically
developed for Stage 1 of the Exploratory Works project and includes management measures for aspects
and impacts previously addressed within the Pre-Construction management documents. This GWMP
will be revised prior to commencement of Stage 2 works as detailed in the Environmental Management
Strategy (EMS) Section 2.1 and Section 4.1.3 and the Staging Report (February 2019).
The timing of the preparation, consultation and submission of this plan is shown within Figure 4.3 of the
Environmental Management Strategy (EMS). During Stage 1 of the work ongoing revisions to the GWMP
will occur in accordance with Section 1.6.1 of the EMS.
Some distinct work activities such as the management of waste rock from the tunnelling activities, require
greater detail and therefore warrant a separate plan. The activities which are also related to groundwater
management which are detailed within other management plans, are shown within Table 1.2.
It is also noted that this plan includes a number of sub-plans required to comply with the requirements of
condition 34 of the conditions of approval. These are also detailed in Table 1.2.
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Table 1.2

Relationship to other plans

Activities

Relevant plan

Timing of the plan*
Stage 1

Road construction and tunnelling –
general management of groundwater

This plan

Surface Water

Stage 2

P

R

Surface Water Management Plan

P

R

Erosion and sedimentation management

Surface Water Management Plan

P

R

Extracted tunnel groundwater processing
within the process water system

Surface Water Management Plan

Excavated tunnel rock stockpiling

Excavated Material Management Plan

Excavated spoil disposal in Talbingo
Reservoir

Subaqueous Emplacement Management Plan

Dredge spoil disposal

Dredge Management Plan

P

R

Geodiversity and karst features

Historic and Natural Heritage Management
Plan

P

R

Existing land contamination

Contaminated Land Management Land

P

R

P
P

R
P

* P – prepare, R – revise

Specific on-site management measures identified in this Plan will be incorporated into these documents
which are to be prepared by the Contractor. These documents will be prepared for construction activities
and will detail the management measures which are to be implemented on the ground. Construction
personnel will be required to undertake works in accordance with the mitigation measures identified in
the site-specific documents.

1.4

Environmental management system

The overall environmental management system for the Project is described in the EMS. This GWMP forms
part of Snowy Hydro Limited’s environmental management framework for the Project, as identified in
Figure 1.2 and as described in Section 4 of the EMS.
This Plan aims to transfer the relevant requirements of the Approval documents into a management
plan which can be practically applied on the Project site.
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Figure 1.2

1.5

EMS structure

Purpose and objectives

The key objective of the GWMP is to ensure that impacts on groundwater are minimised and within the
scope permitted by the Infrastructure Approval during Stage 1 delivery of the project. To achieve this
objective, Snowy Hydro and the Contractor will implement this approved plan and:
•

ensure appropriate controls and procedures are implemented during construction to avoid or
minimise groundwater impacts and potential adverse impact;

•

ensure appropriate measures are implemented to address the relevant conditions of approval and
the REMMs listed within the Submissions Report, as detailed within Table 2.1 and Table 2.2 of this
Plan; and

•

establish a groundwater monitoring program to assess impacts on the surrounding environment.

1.6

Plan preparation

In accordance with the requirements of Condition 34 of the conditions of approval this plan has been
prepared by Sean Cassidy of EMM Consulting. These representatives were approved by the Secretary of
Department of Planning and Environment (DPE) on 13 February 2019.
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2
2.1

Environmental requirements
Legislation

Legislation relevant to groundwater management includes:
•

Environmental Planning and Assessment Act 1979 (EP&A Act);

•

Environmental Planning and Assessment Regulation 2000;

•

Protection of the Environment Operations Act 1997;

•

Protection of the Environment (General) Regulation 2009 (as amended);

•

Water Management Act 2000;

•

Water Management Amendment Act 2014;

•

Water Management (General) Regulation 2011;

•

Aquifer Interference Regulation 2011;

•

Snowy Hydro Corporatisation Act 1997;

•

Water Sharing Plan for the Murrumbidgee unregulated and alluvial water source 2012 (unregulated
WSP);

•

Water Sharing Plan for the NSW Murray Darling Basin Fractured Rock Groundwater Sources 2011;

•

Water Sharing Plan for the South Coast Groundwater Sources 2016.

Relevant provisions of the above legislation are explained in the register of legal and other requirements
included in Appendix A1 of the EMS.

2.2

Conditions of Approval

Groundwater management conditions specified under Schedule 3 of the Approval are presented in
Table 2.1.
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Table 2.1

Conditions of approval relevant to groundwater management
Where
addressed

Condition

Requirement

31

The Proponent must ensure that it has sufficient water for all stages of the development;
and if necessary, stage the development to match its available water supply.

Section 2.4

Note: Under the Water Management Act 2000, the Proponent must obtain the necessary
water licences for the development.
32

Unless an environmental protection licence authorises otherwise, the Proponent must
comply with Section 120 of the POEO Act.

Section 5

Note: Section 120 of the POEO Act makes it an offence to pollute any waters.
34

The Water Management Plan required under this approval must:

This Plan

(e) include a Groundwater Management Plan that includes:
•

detailed baseline data on groundwater levels, yield and quality on the aquifers that
could be affected by the development;

Appendix A

•

a program to augment the baseline data during the development;

Section 6

•

groundwater assessment criteria, including trigger levels for investigating any
potentially adverse groundwater impacts;

Section 6

•

a description of the measures that would be implemented to minimise the
groundwater impacts of the development

Section 5

a program to monitor and report on:

Section 6

•

35.

2.3

•

Section 6

o

groundwater inflows to the tunnel, including inflows to relevant water
sources;

Stage 2

o

groundwater take from the groundwater bore;

Section 6

o

the impacts of the development on:
- regional and local (including alluvial) aquifers;
- groundwater dependent ecosystems, stygofauna and riparian
vegetation; and
- base flow to surface water sources;

Section 6

a plan to respond to any exceedances of the trigger levels and/or assessment
criteria and mitigate and/or offset any adverse groundwater impacts of the
development.

Section 6

The Proponent must implement the approved Water Management Plan for the
development.

Appendix B
Section 1.4

Revised environmental management measures

Environmental safeguards and management measures are included in the EIS in Section 6.3. During
preparation of the Submissions Report, revised environmental management measures were developed
and are included in Section 8 of the Submissions Report. MOD1 was granted approval by DPIE on 2
December 2019.
The environmental management measures relevant to this Plan are listed in below. If additional measures
are cross-referenced from another section of the EIS or Submissions Report, these measures are also
included.
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2.4

Licences and permits

2.4.1

Water source and licencing

For the Stage 1 work scope Snowy Hydro is required to licence groundwater extraction in accordance with
the Aquifer Interference Policy 2012 (AIP), the Water Management Act 2000 (WMA 2000), and the
relevant statutory Water Sharing Plans (WSPs). Sufficient water entitlement in the relevant groundwater
or source will be held by Snowy Hydro and linked to the project via a dealing prior to that water take
occurring. Where water is to be obtained via an existing licensed user or water supplier, an agreement
will be put in place to ensure the necessary volumes can be obtain when required.
During Stage 1 construction water will be sourced predominately from the groundwater extraction from
bores within Lobs Hole and the harvesting of water from the site erosion and sediment control basins.
Consultation with DoI Water will continue in finalising licensing requirements.
Section 5.23 of the Environmental Planning and Assessment Act 1979 provides that a water use approval
under section 89; a water management work approval under section 90; or an activity approval (other
than an aquifer interference approval) under section 91 of the Water Management Act 2000 are not
required for Critical State Significant Infrastructure.

2.4.2

Water Access Licence

The extraction of water from Talbingo Reservoir is proposed to be untaken via a Specific Purpose Access
Licence (SPAL), which is currently being considered and in final stages of approval by the NSW
Government. Once the SPAL is approved, a Miscellaneous Work approval will be issued by NRAR and then
Water NSW will approve the nomination (link) between the SPAL and the miscellaneous Work Approval.
Snowy Hydro will not require a water use approval as the project is designated Critical State Significant
Infrastructure (CSSI). Section 5.23 of the Environmental Planning and Assessment Act 1979 provides that
the following approvals are not required - a water use approval under section 89; a water management
work approval under section 90; or an activity approval under section 91 of the Water Management Act
2000 (it is noted that the provisions for granting Aquifer Interference Approvals under the Water
Management Act 2000 are yet to be ‘switched on’, and therefore this approval is not yet available).
To obtain the required water for Stage 1 Snowy Hydro are investigating both supply from Talbingo under
the above SPAL, and supply from the Lachlan Fold Belt Groundwater Source via water supply bores in the
Lobs Hole Ravine area. Piezometers are currently being constructed to consider the viability of
groundwater in this area and each piezometer will be fitted with automated data-loggers and
programmed to log groundwater levels every six hours. Once piezometers are established and a
sustainable groundwater supply is confirmed Snowy Hydro will seek to ‘nominate’ their existing Water
Access Licence (obtained under the controlled allocation release), with the water supply bores (via a
miscellaneous Work approval for the water supply bores).
The Aquifer Interference Policy requires Snowy to hold sufficient water licence to account for water take
(either direct take for water supply or indirect take from tunnel inflow). As such licences will be held to
account for all water take for water supply from relevant water sources (ie Talbingo Reservoir via the
SPAL, and the Lachlan Fold Belt via the WAL granted under the controlled allocation). Associated
approvals are largely exempt, but do require Miscellaneous Work approvals granted, and associated
‘nominations’ of licences to these works.
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This will then provide for Snowy to be compliant with the Aquifer Interference Policy 2012 (AIP), the
Water Management Act 2000 (WMA 2000), and the relevant statutory Water Sharing Plans (WSPs).
Consultation with DPIE will continue in finalising licensing requirements.

2.4.3

Environment Protection Licence

The works carried out in Stage 1 scope are considered scheduled for the Land Based Extractive Activities
category and an Environment Protection Licence (EPL) has been obtained (EPL 21266) for this Stage. The
EPL details specific monitoring conditions which must be complied with when undertaking the extractive
activities works.
This plan will be updated as required to reflect any water quality conditions or monitoring requirements
specified in the EPL. Subsequent updates to this plan will be carried out should monitoring requirements
in the EPL be in-consistent with those outlined in Section 6. However should there be inconsistencies
between the EPL and GWMP then the requirements of the EPL will take precedence until such time that
the GWMP can be updated and approved. Any other relevant licences or permits will be obtained as
required.

2.5

Guidelines and standards

The main guidelines, specifications and policy documents relevant to this Plan include:
•

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and
ARMCANZ 2000);

•

Australian Drinking Water Guidelines (Natural Resource Management Ministerial Council
(NRMMC), 2011);

•

Groundwater Dependent Ecosystems Risk Assessment Guidelines (NOW 2012d);

•

NSW State Groundwater Quantity Management Policy (2001 (unpublished));

•

NSW State Groundwater Quality Protection Policy (DLWC 1998);

•

NSW State Groundwater Dependent Ecosystem Policy (DLWC 2002);

•

Australian Groundwater Modelling Guidelines (National Water Commission 2012);

•

National Water Quality Management Strategy Guidelines for Groundwater Quality Protection in
Australia (NWQMS 2013);

•

Department of Primary Industries Guidelines for Controlled Activities (2012);

•

Approved Methods for the Sampling and Analysis of Water Pollutants in NSW – March 2004.
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3

Existing environment

The following section summarises existing groundwater conditions within and adjacent to the Project
based on the information provided within the EIS. The EIS includes, in Appendix N, a Groundwater
Assessment (GWA) which was prepared by EMM Consulting Pty Ltd. The following information has been
extracted from the GWA where relevant.

3.1

Geology

The Exploratory Works project area is within a steeply incised ravine, along the western fringe of the Long
Plains fault escarpment. Elevations typically range from around 550 to 1,400 metres Australian Height
Datum (AHD). Most of the project area is characterised by deep gorges and steep sloping ridges, the
product of incision from watercourse flow and historic glaciation.
Two distinct geological terrains (‘Incised Ravine Area’ and the ‘Plateau Area’) are within the broader
Snowy 2.0 project area, separated by an escarpment caused by movement on the Long Plain Fault. The
Exploratory Works project is situated on the western side of this fault structure, in the Incised Ravine
Area.
The area is dominated by sedimentary and igneous rock of Silurian to Devonian age. The Silurian aged
Ravine Beds, composed of stratified altered siltstone, sandstone and limestone, provide the structural
framework and topographic control for this area. The Ravine Beds are overlain in areas, typically along the
escarpment, by younger volcanic rock.
The Yarrangobilly Caves, a karstic limestone, is approximately 8 km north of the project. The caves will not
be intercepted by the exploratory tunnel, as demonstrated through geotechnical drilling.

3.2

Hydrogeological units

The groundwater units within the area are defined as:
•

localised unconsolidated
rainfall/flooding events;

•

shallow groundwater associated with weathered fractured rock (between 5 and 30 metres below
ground level); and

•

deep groundwater associated with deeper fractured rock (ie the Ravine Beds).

3.3

shallow

Quaternary

gravels

episodically

recharged

through

Groundwater recharge and discharge

The EIS advised of two primary sources of groundwater recharge:
•

rainfall recharge (dominant recharge source) - estimated to be up to 10% within the Ravine region;

•

direct leakage from rivers and storages (secondary recharge source).
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Given the prominence of groundwater springs across the Project area, it is likely that the water table is
locally elevated. The shallow water table is likely to be contributing to local drainage lines and larger creek
systems. However, during periods of extended drought and seasonal fluxes associated with wet and dry
seasons, hydraulic gradients may be reversed, prompting surface water systems to discharge to a reduced
groundwater table.
The discharge area from the conceptualised groundwater systems is likely to be the Talbingo Reservoir.
Locally, the Yarrangobilly River is also likely to gain from shallow groundwaters.

3.4

Groundwater levels and flow

The main groundwater flow direction in the Project area is regionally from areas of higher elevation in the
east towards the west.
Groundwater levels are currently monitored at two monitoring sites (TMB01 and TMB05) adjacent to the
proposed exploratory tunnel. Groundwater levels have shown little fluctuation since monitoring
commenced in mid‐February 2018.
A summary of the groundwater level data collected from locations relevant to Stage 1 to date are shown
in Appendix A

3.5

Groundwater quality

A summary of the groundwater quality monitoring results to date are included in Appendix A of this plan.
The groundwater quality results are comparable and typical for the different formations across the larger
Snowy 2.0 project area. Within the Exploratory Works area, pH is slightly alkaline, averaging 7.5, while
salinity is observed to be marginal (780 μS/cm).
Concentrations of most dissolved metals are typically low, with many measurements below detection
limits. This is typical of groundwaters with reasonably neutral pH and in alpine areas where the
groundwater is readily recharged via rainfall and snow melt.

3.6

Ecosystems that rely on groundwater

An assessment of ecosystem groundwater reliance is described in Appendix F of the EIS which contains
the Biodiversity Assessment.
The Yarrangobilly Caves are listed as the only high priority GDE in the Fractured Rock WSP within a 50 km
radius of the Exploratory Works project area. The Yarrangobilly Caves are an important limestone karst
feature approximately 8 km north of the project area. The Yarrangobilly Caves have an entirely obligate
dependence on groundwater. Their formation over time and current structure is maintained by
groundwater levels, flow, and quality.
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Three native vegetation types were identified to occur where groundwater is less than 5 m deep, and
therefore have potential to access groundwater sporadically at these locations. These terrestrial plant
community types include:
•

Broad‐leaved Sally grass – sedge woodland on valley flats and swamps;

•

Brittle Gum peppermint open forest of the Woomargama to Tumut region; and

•

Riparian Blakeley’s Red Gum Woodland Broad‐leaved Sally woodland, tea‐tree, bottlebrush, wattle
shrubland wetland.

These terrestrial ecosystems are not highly dependent or entirely dependent on groundwater.

3.7

Extractive water users

There are no registered groundwater users within the project area or within a 20 km search around the
project area boundary.
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4

Environmental aspects, impacts and risks

4.1

Environmental aspects and impacts

An environmental aspect is an element of an organisation's activities, products, or services that has or
may have an impact on the environment (ISO 14001 Environmental management systems). The
relationship of aspects and impacts is one of cause and effect.
Key aspects during Stage 1 of the Project that could result in groundwater impacts are identified in
Table 4.1. The extent of these impacts will depend on the nature, extent and magnitude of construction
activities and their interaction with the natural environment (Column 2). This is further exacerbated by
environmental factors (Column 3).
The EIS indicated that the construction of the exploratory tunnel would draw up to a maximum of 354
megalitres per year (ML/year) of groundwater from the Ravine Beds. The assessment, indicated that
extraction of water at this rate would not have an impact on the local environment, including the local
groundwater source, groundwater users, baseflows to nearby rivers and tributaries and groundwater
dependent ecosystems (GDEs). The EIS found that there will be some localised drawdown of groundwater
due to tunnelling but this will not adversely impact local ecosystems or vegetation potentially dependent
on groundwater.
Groundwater extraction for construction purposes would be undertaken prior to tunnelling works in
existing disturbed areas of Lobs Hole. The amount of groundwater extracted for construction purposes
prior to tunnelling would be limited to less than 219 ML at peak construction demand, and therefore will
not exceed the maximum of 354 ML/yr modelled as part of the groundwater assessment. Groundwater
impacts associated with the construction and operation of a bore for the purposes of water supply for
pre-construction and construction purposes would not have an impact on the local environment.
In terms of groundwater quality, the potential for groundwater contamination is greatest adjacent to
excavated rock emplacement areas, given the areas proximity to the highly porous, unconsolidated
colluvium. Potential impacts and management measures associated with the rock emplacement areas are
discussed in the Excavated Material Management Plan and revisions of this plan for Stage 2. Appropriate
engineering controls will be implemented during construction do minimise the likelihood of impact on
shallow groundwater.
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Table 4.1

Project aspects and impacts relevant to groundwater
Environmental Aspects
(Construction activities
likely to cause groundwater
impacts)

Environmental Impacts

Environmental Factors (Conditions)

Water use and extraction

Reduction in groundwater
levels

Existing groundwater levels and
inflows – groundwater inflows will be
influenced by the existing groundwater
level and groundwater pressure.

Dewatering
Refuelling and chemical
handling
Drilling and piling
Excavations intercepting the
groundwater table

Groundwater contamination
Reduction in baseflow from
groundwater into waterways
Loss of groundwater
dependant ecosystems or
species

Existing baseflow dependency – some
waterways are not reliant on
groundwater to contribute to baseflow
conditions.
Geology type – rock and soil types can
impact the flow of groundwater into
excavations.
Seasonal fluctuations – waterways
may be more reliant on groundwater
inflows during periods of dryer
weather.
Existing groundwater quality –
Existing groundwater quality in the
Lobs Hole Mine area, mainly around
the South Adit Area (Eastern
Emplacement) due to mine workings
and waste and to a lesser degree the
Western Emplacement.

4.2

Environmental risk assessment

The environmental aspects and impacts for groundwater are further considered within Appendix A3 of
the EMS. This includes a risk assessment process. The risk assessment is based on (1) the likelihood of an
impact occurring as a result of the aspect; and (2) the consequences of the impact if the event occurred.
The major risks for groundwater during Stage 1 are the risk of hydrocarbon spills. Mitigation measures are
discussed below in Section 5.
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5

Environmental management measures

5.1

Management measures

A range of environmental requirements and control measures are identified in the EIS, Submissions
Report and the Infrastructure Approval. Safeguards and management measures will be implemented to
avoid, minimise or manage impacts to groundwater.
Specific safeguards and management measures to address the construction groundwater impacts during
Stage 1 of the Project are outlined in Table 5.1.
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Table 5.1
ID

Groundwater management and mitigation measures
Measures/Requirements

Stage
applicable

When to implement

Responsibility

Reference

Training will be provided to all project personnel, including relevant subcontractors on groundwater management, emergency spill response and the use
of spill kits and the requirements from this plan through inductions, toolboxes
and targeted training.

All

Pre-construction /
Construction

Contractor

Condition 34

Groundwater management measures from this plan will be included in relevant
Environmental Work Method Statements (EWMS) and/or Erosion and Sediment
Control Plans (ESCPs).

All

Pre-construction /
Construction

Contractor

Good practice

All

Construction

Contractor

REMM WAT01

Groundwater discharged to water courses will be within the agreed receiving
water quality criteria and unless an environmental protection licence authorises
otherwise, in compliance with Section 120 of the POEO Act.

All

Construction

Contractor

REMM WAT03

Where reasonable and feasible, sites used for batch plants, refuelling and
chemical storage will be managed so that no groundwater intrusion occurs.

All

Construction

Contractor

REMM WAT01

General
GW01

GW02

REMM WAT01

Procedures and plans
GW03

Spills and emergency response will be managed in accordance with the
Emergency spill response procedure included in Appendix E of the SWSMP.

Groundwater management
GW04

GW05

Condition 32

Groundwater contamination
GW06

Emergency spill kits will be readily available at key construction sites across the
project and workers trained in their use.

All

Construction

Contractor

REMM WAT01

GW07

At surface refuelling is to be undertaken away from waterways in designated
impermeable areas.

All

Construction

Contractor

REMM WAT01

GW08

Storage and handling of chemicals, fuels and oils will be as per manufacturer’s
instructions in bunded storage areas.

All

Construction

Contractor

REMM WAT01

GW09

In the event of existing contaminated groundwater being identified during
construction the associated works will cease and the unexpected find procedures
included in the Contaminated Land Management Plan will be followed.

All

Construction

Contractor

Good Practice
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Table 5.1

Groundwater management and mitigation measures

ID

Measures/Requirements

Stage
applicable

When to implement

Responsibility

Reference

GW10

In the event of existing contaminated groundwater being identified during
construction the associated works will cease and the unexpected find procedures
included in the Contaminated Land Management Plan will be followed.

All

Construction

Contractor

Good Practice

GW11

All workers are to conduct regular vehicle pre-starts to inspect construction
vehicles and mechanical plant for leakage of fuel and /or oils and any other
defects.

All

Construction

Contractor

Good Practice

GW12

During borehole drilling slurries used will be of appropriate grade and
composition such that it poses no threat to groundwater quality should it
infiltrate intersected aquifers.
During construction of the Lobs Hole substation contractors should assess
groundwater conditions as a precaution during excavation. If water is
encountered, excavation should cease pending further advice and site-based
assessment of conditions.

All

Construction

Contractor

REMM M1.6

All

Construction

Contractor

REMM M1.7

Groundwater monitoring for Stage 1 will be undertaken in accordance with the
Groundwater Monitoring Program in Section 6. Additional baseline development
including the installation of further monitoring wells (shallow groundwater at
Lobs Hole and the tunnel portal) will be undertaken outside of this monitoring
program and will be used to inform the development of the Stage 2 monitoring
program.

All

Pre-construction and
construction

Snowy Hydro

Condition 34

Groundwater extraction during Stage 1 will be monitored in accordance with the
Ground Water Monitoring Program in Section 6. The data will be used to confirm
water use.

All

Construction

Snowy Hydro

Groundwater level monitoring will be undertaken in accordance with the
Groundwater Monitoring Program to provide early warning for impacts beyond
those assessed for:

All

GW13

Monitoring and model validation
GW14

GW15

GW16

•

baseflow connected waterways;

•

the local groundwater flow system;

•

local depressurisation of groundwater resources;

•

groundwater dependant ecosystems.

REMM 02

Submissions Report
Section 4.4.4
Condition 34

Construction

SNOWY 2.0 - EXPLORATORY WORKS - WMP APPENDIX B - GROUNDWATER MANAGEMENT PLAN - REV 1

Snowy Hydro

REMM WAT02
Condition 34

22

Table 5.1

Groundwater management and mitigation measures

ID

Measures/Requirements

Stage
applicable

When to implement

Responsibility

Reference

GW17

Groundwater monitoring results will be reviewed and if results indicate that the
mitigation measures employed are not effective modification to the mitigations
controls will be implemented and the GWMP updated.

All

Construction

Snowy Hydro

Condition 34
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5.2

Model validation

Groundwater modelling for the EIS included an assessment of two predictive scenarios:
•

a steady state simulation was produced to predict maximum impacts on baseflow to the
Yarrangobilly River and drawdown at the water table across the model domain; and

•

a transient simulation. This was undertaken because an aquifer access licence will be required for
the maximum annual tunnel inflow, which will occur during tunnelling, a transient simulation was
also constructed to identify likely tunnel inflow during tunnelling, not just after the groundwater
system has re-equilibrated.

Prior to and during construction, the groundwater model predictions from the scenarios above will be
validated regularly as new monitoring data and new monitoring sites become available. Significant
deviations from the predicted impacts will be analysed and investigated by Snowy Hydro.
Further detail relating to groundwater monitoring is included in Section 6.
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6

Compliance management

This groundwater program is not intended to provide for the collection of all additional baseline data
required for Stage 2 (tunneling), however the data collected as part of Stage 1 from existing bores will be
used to inform the baseline data required for Stage 2 construction.
Additional or varied monitoring locations may be warranted following detailed design and during
construction. Changes to the monitoring locations would be approved by Snowy Hydro prior to relocation
or addition of monitoring locations and updated in subsequent revisions of the water quality monitoring
program.

6.1

Monitoring and inspection

This groundwater monitoring program will be implemented during Stage 1 of Exploratory Works.
The primary objectives of the program are to:
•

enable the effectiveness of water quality controls and mitigation measures to be confirmed for
Stage 1;

•

identify and quantify water quality impacts for Stage 1;

•

provide the actions required in the event of trigger value exceedances during Stage 1; and

•

assess compliance with relevant consent and license conditions and other monitoring
requirements including prescribed targets for the project.

6.1.1

Responsibilities

During Stage 1, sampling and testing will be coordinated by Snowy Hydro.
Sample data collected by Snowy Hydro will be provided to the Contractor for analysis, investigation and
reporting as described in Section 6.6. At all times during construction the Contractor will be responsible
for initiation of the TARP’s and implementation of corrective measures.
Additional requirements and responsibilities in relation to inspections are documented in Section 7 of the
EMS.

6.1.2

Monitoring locations

Proposed monitoring locations for Stage 1 are shown in Figure 6-1. The requirements for groundwater
analysis are also shown in Table 6.2 with detailed analysis shown in Table 6-3.
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At the time of writing, a drilling program to explore groundwater in the Ravine area as a potential source
of construction water for Stage 1 Exploratory Works is being completed. If exploratory boreholes are
converted to Exploratory Works Production Bores, they will be monitored as detailed in Table 6-1. For
exploratory boreholes that are not converted to production bores, boreholes will be backfilled to the first
water strike and converted into Ravine Shallow Monitoring Bores to monitor the shallow groundwater
system in the Ravine. Shallow monitoring bores will be monitored as detailed in Table 6-1. Both
production and/or shallow monitoring bores will be used to monitor groundwater in the Ravine/Lick Hole
areas.
Existing monitoring bore BH8108 has been drilled upgradient and BH8101 has been drilled downgradient
of the proposed portal and adit areas. These monitoring bores will be used as baseline monitoring bores
for Stage 2 Exploratory Works.
Available groundwater level hydrographs for TMB01A, TMB01B, TMB05A and TMB05B are illustrated in
Figure 6-2 and Figure 6-3. PB05 groundwater level hydrograph is illustrated in Figure 6-4. YC05
Yarrangobilly Caves pool depth hydrograph is illustrated in Figure 6-5. Hydrographs for BH8101 and
BH8108 will be provided in later revisions of this GWMP.

Table 6.1

Stage 1 Groundwater monitoring locations
Ground
level

Monitored
formation

Monitored
parameters

Sampling
frequency

Water quality
(pH, EC, T, DO,
ORP,
Nutrients,
Dissolved
Metals)

Monthly
water
quality

Site ID

Type

Easting

Northing

(m AHD)

TMB01A

Impact –
monitoring
bore

627670

6038074

581.2

15

11-14

0.10

Boraig Group

Impact –
monitoring
bore

627670

6038074

581.8

72

63-69

0.50 –
3.00

Ravine
Formation

RSMB6

Reference
–
monitoring
bore

TBA

TBA

TBA

TBA

TBA

TBA

Ravine
Formation

RSMB7

Reference
–
monitoring
bore

TBA

TBA

TBA

TBA

TBA

TBA

Ravine
Formation

RSMB8

Reference
–
monitoring
bore

TBA

TBA

TBA

TBA

TBA

TBA

Ravine
Formation

RSMB9

Reference
–
monitoring
bore

TBA

TBA

TBA

TBA

TBA

TBA

Ravine
Formation

BH8101

Impact –
monitoring
bore

627906

6038287

610.0

69

53-65

No data

Ravine
Formation

BH8108

Impact –
monitoring
bore

628173

6038656

629.0

60

45-57

No data

Ravine
Formation

Reference
–
monitoring
bore

624,500

6,040,714

614.3

100

50-100

0.01

Ravine
Formation

(pending
replacement)
TMB01B
(pending
replacement)

(pending
replacement)
PB05

Screen
interval
(m BGL)

Apparent
yield
(L/sec)

Total
depth
(m BGL)
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Table 6.1

Stage 1 Groundwater monitoring locations
Ground
level

Site ID

Type

Easting

Northing

Shallow
Ravine
Monitoring
Bores*

Impact –
Monitoring
bore

TBA

TBA

YC05

Reference
– Cave
pool depth

634324

6045941

Groundwater
extraction
from
Exploratory
Works
Production
Bores*

Impact –
Production
bore

TBA

TBA

Apparent
yield
(L/sec)

(m AHD)

Total
depth
(m BGL)

Screen
interval
(m BGL)

TBA

TBA

TBA

TBA

Ravine
Formation

884.2

NA

NA

NA

Yarrangobilly
caves

TBA

TBA

TBA

TBA

Monitored
formation

Ravine
Formation

Monitored
parameters

Sampling
frequency

Pool depth
(pressure
transducer)

Continuous

Volume Measured
extraction
volume

Weekly
volume

Water quality
(pH, EC, T, DO,
ORP,
Nutrients,
Dissolved
Metals)

Monthly
manual
groundwater
level and
water
quality

Manual
groundwater
level
measurement
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Figure 6.3

TMB05A and TMB05B groundwater level hydrograph

Bore datum: 614.3 mAHD
Nearest watercourse: Talbingo Reservoir/Yarrangobilly River,
150 m west, 563 mAHD
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Trigger levels and methodology

TMB01A, TMB01B, BH8101 and BH8108 have been designated as impact monitoring bores. Bores RSMB6,
RSMB7 and RSMB9 are proposed to replace TMB01A, TMB01B and BH8108 as detailed within Table 6-1.
When completed, either Shallow Ravine Monitoring Bores and Exploratory Works Production Bores will
also be designated impact bores due to their proximity to Stage 1 activities. PB05 and YC05 have been
designated reference monitoring sites due to their distance away from the proposed Stage 1 impact/work
area. Data from transducer YC05 in Yarrangobilly Caves will be collected monthly to ensure trends are
consistent with historical and climatic data.

6.2.1

Groundwater quality triggers

The ANZECC trigger values have been used to determine appropriate water quality targets to be applied
to groundwater during construction. The proposed target values are shown in Table 6.2 and these will be
used as the initial baseline to confirm the water quality within groundwater at nominated sampling
locations.
The following ANZECC trigger values have been used to determine water quality targets:
•

default trigger values that were sourced from relevant sections of ANZECC (2000) for south-east
Australia (upland rivers), where applicable; and

•

trigger values for the protection of 99% of species (freshwater), that are reported in Table 3.4.1 of
ANZECC/ARMCANZ (2000), where applicable.
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These default trigger values were also applied in the EIS during assessment of baseline groundwater
quality, where relevant.
Should consistent exceedances be observed, a revision of this GWMP will be completed and Site Specific
Trigger Values (SSTV’s) established. If the exceedances are believed to be related to exploratory works,
investigation into the exceedances are required as per Table 6-5 in Section 6.3.

Table 6.2

Groundwater quality trigger values

Category

Proposed sampling analytes

Unit

Physiochemical
Properties (Basic)

pH

-

Electrical conductivity (EC)

µS/cm

Dissolved Oxygen

%/ppm

Redox Potential (Eh)

mV

-

Temperature

̊C

-

Total nitrogen (TN)

mg/l

Total phosphorus (TP)

mg/l

Reactive phosphorus

mg/l

Aluminium (Al)

mg/l

0.027

Copper (Cu)

mg/l

0.0004

Iron (Fe)

mg/l

0.3

Lead (Pb)

mg/l

Mercury (Hg)

mg/l

Manganese (Mn)

mg/l

Nickel (Ni)

mg/l

0.008

Silver (As)

mg/l

0.00002

Zinc (Zn)

mg/l

0.0024

Nutrients

Metals (dissolved)

6.2.2

Analytical
method

Water quality
target
6.5 – 8.5
30 – 350

Field analysis

NATA laboratory
analysis

NATA laboratory
analysis

-

0.25
0.02
0.015

0.001
0.00006
1.2

Groundwater level triggers

Initial groundwater level triggers assigned for Stage 1 monitoring bores have been calculated using
baseline data collected since late March 2018 (Table 6.3). Groundwater level triggers presented in Table
6.3 have been calculated using the 20th percentile minus two (2) standard deviations.
Over extraction of groundwater in the Ravine Beds (from proposed Exploratory Works Production Bores
currently being drilled) have the potential to draw down the natural groundwater table presenting a risk
to groundwater dependent plants and/or ecosystems known within the area (Section 6.2.3). As such, only
lower limit groundwater level triggers have been calculated.
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Table 6.3

Groundwater level triggers

Data range

Mean
(mAHD)

Median
(mAHD)

20th percentile
(mAHD)

Standard
Deviation
(mAHD)

Trigger level
(mAHD)*

Bore ID

Type

TMB01A

Impact

27/03/18 –
1/02/19

575.902

575.906

575.855

0.053

575.749

TMB01B

Impact

27/03/18 –
1/02/19

575.749

575.713

575.629

0.135

575.360

TMB05A

Reference

28/03/18 –
16/11/18

599.162

599.184

598.922

0.247

598.427

TMB05B

Reference

28/03/18 –
16/11/18

598.614

598.714

598.326

0.352

597.622

BH81011

Impact

TBA

TBA

TBA

TBA

TBA

TBA

BH81081

Impact

TBA

TBA

TBA

TBA

TBA

TBA

RSMB2

Impact

TBA

TBA

TBA

TBA

TBA

TBA

RSMB6

Impact

TBA

TBA

TBA

TBA

TBA

TBA

RSMB7

Impact

TBA

TBA

TBA

TBA

TBA

TBA

RSMB8

Impact

TBA

TBA

TBA

TBA

TBA

TBA

RSMB9

Impact

TBA

TBA

TBA

TBA

TBA

TBA

Note: Exploratory Works Production Bores not included for groundwater level triggers because they will be pumped for water supply; *
Trigger level – 20th percentile minus 2 x standard deviations, 1 Will be updated in later GWMP revisions as bore is to be installed and
baseline data is still to be obtained.

Groundwater level triggers are an evolving mechanism, to account for seasonal and/or climatic related
fluctuations, and will be updated with the collection of new data as Stage 1 progresses.
Groundwater level triggers will be updated to the date of the previous months collected data. If the 7 day
moving average of the recently collected data exceeds the previous months trigger level for more than 30
days, an exceedance has occurred and investigation into the exceedance to discern whether it is a natural,
anthropogenic or Exploratory Works related exceedance is required. If the exceedance is deemed to be
seasonal and/or climatically driven, the recently collected data will be incorporated into the data set and
the water level triggers updated for comparison for the following monitoring event. If the exceedance is
deemed to be related to exploratory works, the groundwater level trigger is set at the previous months
trigger level to assess the extent of impacts thereafter.

6.2.3

Groundwater Dependent Ecosystems

Figure 6-6 illustrates the locations and extent of groundwater dependent community types within the
Exploratory Works area.
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6.2.4

Groundwater dependent plant communities

An annual assessment of the Brittle Gum Peppermint Open Forest, White Box Yellow Box Blakeley’s Red
Gum Woodland, and Broad-leaved Sally grass-sedge, woodland and wetland ecosystem health
(Section 3.6) will be undertaken using the Rapid Appraisal of Riparian Condition guidelines.

6.2.5

Yarrangobilly caves

An annual visual inspection of Yarrangobilly caves will be undertaken to confirm that there have been no
groundwater related impacts that have affected the cave groundwater system.

6.2.6

Stygofauna

One stygofauna assessment will be completed prior to the commencement of Stage 2 exploratory works
on bores that have not previously been assessed for stygofauna. Hereafter, one stygofauna assessment
will be completed annually on monitoring bores listed in Table 6.1 until Stage 1 Exploratory Works are
completed.

6.2.7

Groundwater Extraction

Groundwater extracted through proposed Exploratory Works Production Bores will be monitored to
confirm that these remain below licenced extraction limits. Volumes will be recorded weekly and a record
maintained on the project website.

6.3

Review and response procedures

Monitoring outcomes which exceed certain thresholds will be subject to the implementation of a Trigger
Action Response Plans (TARPs). They allow prompt identification of unpredicted impacts and guide the
implementation of additional management measures and corrective actions should certain unacceptable
conditions arise. Mitigation measures will be adopted on a case by case basis, determined by the result of
the investigation detailed in the TARP.
The TARPs will be is to be progressively updated with site specifics garnered from the monitoring program
and management actions during the construction stage. A monthly monitoring data review and 6 monthly
TARP review will be completed to ensure the TARP is consistent with the requirements of the
groundwater monitoring program and works being completed.
Trigger Action Response Plans associated with groundwater are included in Appendix B and are
summarised below.
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Table 6.4

Overview of trigger action response plans

Objectives

Performance
measure

Monitoring sites

Frequency

Trigger

To identify
(where
possible) if the
exceedance is
naturally
occurring or
due to
Exploratory
Works using
flow chart in
Appendix B.

Groundwater
quality
monitoring.

•
•

TMB01A/B
TMB05A/B
BH8101
BH8108
RSMB2
RSMB6
RSMB7
RSMB*
RSMB9*
Production
Bores*

Monthly
groundwater
quality
sampling

If a parameter
exceeds one or
more of the
nominated
water quality
triggers for two
consecutive
monitoring
events.

TMB01A/B
TMB05A/B
BH8101
BH8108
RSMB2
RSMB6
RSMB7
RSMB*
RSMB9
YC05
Ravine
Shallow
Monitoring
Bores*

Daily – 6
hourly
(collected
monthly
during water
quality
sampling
events)

•
•
•
•
•
•
•
•

Groundwater
level
monitoring.

•
•

•
•
•
•
•
•
•
•
•

Actions

1)

2)

If the 7 day
moving
average
exceeds the
previous
months
established
trigger level for
more than 30
days.

•
•
•
•
•

3)
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Notify Snowy 2.0 of the
exceedance. Notify the
relevant agency within 1
week of becoming aware
of the exceedance. 2)
Investigate the source of
the exceedance and
potential improvements
to
the
water
management system that
can be made to reduce
the
risk
of
the
exceedance reoccurring.
The outcomes of the
investigation
including
identified actions are to
be included in the
internal
monthly
groundwater level and
quality report. The scope
of the investigation will
depend on the extent and
nature of the exceedance.
Examples of management
measures include (but not
limited to):
Carrying out further field
inspections to determine
to extent of the causes
Consider additional or
more
frequent
monitoring
Check for anthropogenic
or other natural cause of
the anomalous data
Check for climate related
impacts or similar impacts
at reference sites
If required, engage a
Hydrogeologist to provide
an opinion on the
exceedance
Provide the relevant
agency with a summary of
the
investigation’s
findings,
potential
reasons
for
the
exceedance
and
mitigation
measures
undertaken to potentially
rectify/correct
the
36

Table 6.4
Objectives

Overview of trigger action response plans
Performance
measure

Monitoring sites

Frequency

Trigger

Actions

4)

exceedance within 60
days from the date of
notification to the agency.
Continue monitoring the
exceedance for 6 months
— if conditions worsen,
notify the relevant agency
and conduct a severe
impact investigation.

*Being drilled at the time of writing – will be updated in later GWMP revisions; Exploratory Works Production bores not included for
groundwater level triggers because they will be pumped for water supply.

6.4

Training

All site personnel will undergo site induction training relating to groundwater management issues,
including:
•

existence and requirements of this GWMP;

•

relevant legislation;

•

roles and responsibilities for groundwater management;

•

groundwater mitigation and management measures; and

•

procedures to be implemented in the event of an incident.

Targeted training in the form of toolbox talks or specific training will also be provided to personnel
with a key role in groundwater management. Examples of training topics include:
•

spill response and the location of spill kits on site;

•

storage and handling of fuels, oils and hazardous chemicals; and

•

plant refuelling procedures including those undertaken below grounds.

Further details regarding the staff induction and training are outlined in Section 4.4 of the EMS.

6.5

Auditing

Audits will be undertaken to assess the effectiveness of groundwater management measures, compliance
with this GWMP, the Infrastructure Approval, EIS, Submissions Report and other relevant approvals,
licences, and guidelines.
Audit requirements are detailed in Section 7.3 of the EMS.
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6.6

Reporting

Reporting will include monthly internal project reports and six monthly compliance reports as required by
the conditions of approval. The six-monthly reports will track compliance against the conditions of
approval and the revised environmental management measures. Reporting requirements and
responsibilities are documented in the Sections 7 of the EMS.
A monthly ground water quality report will be prepared by Snowy Hydro that presents:
•

the locations and description of monitoring undertaken;

•

a tabulation of results (eg groundwater levels and water quality results);

•

summary of any measurements exceeding the nominated criteria;

•

detail of any corrective actions and confirmation of their successful implementation.

Groundwater extraction volumes will be provided to the relevant agency as part of the annual return and
posted on the project website, where required.
Response to incidents will be undertaken as described in Section 8 of the EMS and in accordance with the
Environmental Incident Procedure (refer to Appendix A5 of the EMS) and The Pollution Incident Response
Management Plan.

6.7

Groundwater Modelling

Prior to the commencement of Stage 2 Exploratory Works, the groundwater model will be reviewed
and/or updated every six months with the availability of new data. The revised model will be submitted to
the relevant agencies on completion.
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Groundwater - Appendix A
Baseline groundwater data
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Table A1

Mean groundwater quality results (February 2018 – February 2019)

Analyte

TMB05A6

TMB05B6

TMB01A

TMB01B

Units

ANZECC 99%
protection

Ravine Beds
(w)

Ravine Beds

Boraig Group

Ravine Beds

pH4

-

6.5-8.5

7.99

9.16

6.58

7.54

EC1

µS/cm

30-350

562

634

337

1626

⁰C

-

14.2

15.4

14.5

15.8

mg/L

-

1.87

2.93

0.91

1.39

mg/L

-

383

444

226

1086

Calcium

mg/L

-

24.5

6.00

8.71

16.29

Chloride

mg/L

-

5.50

12

11.29

130.43

Magnesium

mg/L

-

9.00

4.50

4.00

12.71

Sodium

mg/L

-

89.75

155.75

69.71

388.57

Potassium

mg/L

-

6.50

5.75

2.43

10.00

Sulfate

mg/L

-

104

8.25

11.43

12.29

Fluoride

mg/L

-

1.13

1.73

1.34

3.67

Bicarbonate as
CaCO3

mg/L

-

207.5

292.25

194.14

771.00

Carbonate as
CaCO3

mg/L

-

<1

72.75

<1

<1

Hydroxide as
CaCO3

mg/L

-

<1

<1

<1

<1

Total as CaCO3

mg/L

-

207.50

365.25

173.43

771.00

Arsenic

mg/L

-

0.006

0.002

0.0058

0.0290

Cadmium

mg/L

0.00006

<0.0001

0.72

<0.0001

<0.0001

Chromium
(III+VI)

mg/L

-

0.003

<0.001

<0.001

0.0020

Copper

mg/L

0.001

0.003

0.001

0.0015

0.004

Mercury

mg/L

0.00006

<0.0001

0.002

<0.0001

<0.0001

Nickel

mg/L

0.008

0.001

0.003

0.002

0.008

Zinc

mg/L

0.0024

0.0065

<0.0001

0.0078

0.037

Lead

mg/L

0.001

<0.001

<0.001

<0.001

<0.001

Formation
Field analytes

Temperature
Dissolved
oxygen
Laboratory analytes
TDS2
Major ions

Alkalinity

Total metals
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Table A1

Mean groundwater quality results (February 2018 – February 2019)

Analyte

TMB05A6

TMB05B6

TMB01A

TMB01B

Units

ANZECC 99%
protection

Ravine Beds
(w)

Ravine Beds

Boraig Group

Ravine Beds

Ammonia as N

mg/L

-

0.25

0.19

0.04

0.11

Kjeldahl
Nitrogen Total

mg/L

-

0.53

0.35

0.88

0.17

Nitrate (as N)

mg/L

-

0.03

0.08

6.18

0.09

Nitrite (as N)

mg/L

-

<0.01

<0.01

0.04

0.05

Nitrogen
(Total)

mg/L

0.25

0.53

0.40

5.50

0.27

Phosphorus

mg/L

-

0.039

0.04

0.21

0.45

Formation
Nutrients

Notes: 1. EC = electrical conductivity;
2. TDS = total dissolved solids;
3. (w) = weathered;
4. arithmetic mean was calculated for pH; and
5. values less than the limit of recording were treated as half the LOR when calculating mean values.
6. Data from February 2018 to November 2018 only.
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Table A2

Groundwater level summary (mAHD)
TMB01A

Month

TMB01B

Max

Ave

Min

March 2018

576.040

575.978

April 2018

575.961

May 2018

TMB05A

TMB05B

Max

Ave

Min

Max

Ave

Min

Max

Ave

Min

575.935

575.548

575.537

575.527

599.219

598.813

598.718

598.373

598.111

598.004

575.912

575.870

575.566

575.545

575.512

599.265

598.776

598.683

598.413

597.983

597.849

575.944

575.822

575.763

575.618

575.599

575.578

599.031

598.932

598.766

598.420

598.322

597.963

June 2018

575.990

575.876

575.762

575.699

575.637

575.593

599.268

599.069

598.906

598.764

598.542

598.357

July 2018

576.053

575.969

575.891

575.751

575.676

575.600

599.269

599.172

599.070

598.798

598.619

598.385

August 2018

576.582

576.372

575.995

576.095

575.935

575.668

599.626

599.435

599.133

598.936

598.784

598.413

September 2018

576.636

576.464

576.331

576.052

575.943

575.809

599.622

599.487

599.358

599.161

598.996

598.840

October 2018

576.337

576.259

576.166

575.824

575.758

575.692

599.401

599.270

599.147

599.153

598.980

598.825

November 2018

576.422

576.269

576.144

575.802

575.726

575.597

599.293

599.201

599.085

598.941

598.860

598.758

December 2018

576.594

576.346

576.187

575.961

575.831

575.723

NA

NA

NA

NA

NA

NA

January 2019

576.305

576.199

576.134

575.740

575.668

575.609

NA

NA

NA

NA

NA

NA

576.132

576.732

576.131

575.628

575.626

575.625

NA

NA

NA

NA

NA

NA

576.636

576.162

575.762

576.076

575.749

575.512

599.626

599.162

598.683

599.161

598.614

597.849

February

20191

All periods
Note:

1. 2 samples only within data at hand at time of writing
NA. Data not available at time of writing
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Groundwater - Appendix B
Trigger action response plans
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Trigger Action Response Plan

Basic groundwater quality monitoring program

Groundwater Quality and Level Trigger
Action Response Plan (TARP)
1.

2.

Water quality trigger threshold
exceeded for 2 consecutive
monitoring events?

•

Groundwater quality and levels collected and measured oncemonthly.

•

Monitoring includes manual water level measurements, download
of pressure transducers and measurement of physical parameters
(pH, EC, Eh, DO, Temp)

Trigger action response plan objective
To identify (where possible) if the exceedance is naturally occurring or
due to Exploratory Works

7 day moving average of recently
collected data exceeds the previous
months trigger level for more than
30 days?

YES

Check anomalous data for
accuracy

NO
Amend data and review process

Is data accurate?

YES
NO

Determine likely cause of trigger
level exceedance and review
trigger levels.

YES
Similar trigger at reference sites?

NO
Determine likely cause of trigger
level exceedance and report
where relevant.

YES

Anthropogenic/natural impacts
responsible?

NO
Review trigger levels.

YES
Abnormal weather conditions?

NO
NO
Review trigger levels.

Exploratory works activities
nearby?

NO
Continue monitoring

YES

Required Actions
1)

Report exceedance in the monthly water quality report.

2)

Investigate the source of the exceedance and potential improvements to the water management
system that can be made to reduce the risk of the exceedance reoccurring. The scope of the
investigation will depend on the extent and nature of the exceedance. The outcomes of the
investigation including identified actions are to be included in the monthly groundwater level and
quality report.

Water Management Plan
Appendix C

Project Boundary
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