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Land within Kosciuszko National Park and north of Talbingo Reservoir within Snowy Valleys local 
government area as described within the environmental impact statement. 

Description of the infrastructure to which this statement relates: 

The Exploratory Works will involve construction of an exploratory tunnel to enable exploratory drilling 
and provide a greater understanding of the underground conditions at the power station cavern. Several 
supporting elements will also be required to facilitate the construction of the exploratory tunnel. These 
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Executive summary 
 

This section provides a summary of the Environmental Impact Statement (EIS) prepared for the 
Exploratory Works for Snowy 2.0. A digital EIS portal has also been set up to bring all the information 
together in one place and provide the community with information on key findings through video and 
digital media formats. The EIS portal can be viewed by going to the following website: 
https://v2.communityanalytics.com.au/snowy/eis.  

ES1 Introduction  

The New South Wales (NSW) energy system and broader National Electricity Market (NEM) is facing major 
and unprecedented challenges through rising energy costs, deterioration in energy system security and 
reliability, and a transition in the generation mix away from coal-fired, dispatchable, base-load power to 
intermittent renewable wind and solar power. 

For the most part, the NEM’s current energy mix has been able to cope with the increasing level and 
uncertain variations in the delivery of the intermittent renewable wind and solar power. However, this 
will change as these intermittent sources become a larger proportion of the total generation as the NEM 
energy mix transition continues. As the amount of the variable renewable energy increases in response to 
economics and retiring coal-fired power stations, energy storage and dispatchable generation will play an 
increasingly vital role in ensuring the continued provision of reliable and cost efficient energy generation. 
At the same time, accommodating the intermittency of variable renewable energy generation and having 
energy generation capacity available when needed.   

Snowy Hydro Limited (Snowy Hydro) is pursuing the Snowy 2.0 project which is a pumped hydro-electric 
storage and generation project to help address the abovementioned challenges. 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. This will 
increase the current Snowy Scheme generation capacity by almost 50%. The increased quick-start 
generation and large-scale storage capacity provided by Snowy 2.0 will increase the security and reliability 
of the NEM. As with most of the existing Snowy Scheme, the majority of Snowy 2.0 is in the Kosciuszko 
National Park (KNP). 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 KNP are 
considered in project development. 

On 7 March 2018 the NSW Minister for Planning declared Snowy 2.0 to be State Significant Infrastructure 
and Critical State Significant Infrastructure (CSSI) under the NSW Environmental Planning and Assessment 
Act 1979 (EP&A Act) on the basis that it is critical to the State for environmental, economic or social 
reasons. As Snowy 2.0 is declared CSSI, applications for the different phases of the project are required to 
be submitted under Part 5, Division 5.2 of the EP&A Act.  
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The power station, almost 1 kilometre (km) underground, is one of the most challenging aspects for the 
final design of Snowy 2.0. This is because of the size of the power station and the depth below ground at 
which it will be built. The power station is deeper than any of the other existing Snowy Scheme power 
stations, and in a geological unit (Ravine Beds) not previously intersected by the Snowy Scheme. For this 
reason, there is a lack of information available about the geological conditions of the underground power 
station site. It is extremely important to understand factors such as excavation conditions, water seepage, 
rock bedding and faulting conditions to confirm the orientation and construction method of the 
underground power station prior to its detailed design and construction. To date the geological 
investigation program has only drilled down vertically from the surface and at large intervals apart. 
Exploratory Works involves extensive horizontal drilling in situ at the required depths, enabling much 
more detailed geological data to be collected. 

Accordingly, Snowy Hydro is seeking approval to carry out Exploratory Works for Snowy 2.0. The primary 
purpose of Exploratory Works is to gain a greater understanding of the rock conditions at the proposed 
location of the underground power station for Snowy 2.0. An exploratory tunnel is the key element 
proposed to gain this critical information. 

Exploratory tunnels are used as a subsurface investigation method and are common in hydro-electric 
projects internationally. Exploratory tunnels were excavated during the 1960s for both the Tumut 1 and 
Tumut 2 power stations in the Snowy Scheme. If Exploratory Works are not undertaken, risks to the 
design and construction of the power station cavern are significantly increased. These design risks include 
safety, environmental, cost, and schedule risks. 

Exploratory Works will predominantly be in the Lobs Hole area of KNP and Talbingo Reservoir, and are 
entirely within NSW. Lobs Hole is between Talbingo Reservoir to the north-west and the Snowy 
Mountains Highway to the east. Aboriginal occupation of the Snowy Mountains dates back to the early 
Holocene (around 9,000 years ago). The Lobs Hole area would have likely provided respite to Aboriginal 
people throughout the year from weather from the surrounding high country. Lobs Hole was first used by 
European settlers in the early 1800s for the movement of stock. It has subsequently been the site of 
prospecting, grazing, settlement, gardening, agriculture, and mining. Lobs Hole was subsequently used by 
surveyors and recreationally during the construction of the Snowy Scheme.  

Lobs Hole is currently used as a remote campground (known as Ravine campground) within KNP and 
provides space for recreational activities. The nearest towns to Exploratory Works are Tumbarumba, 
Adaminaby, Cooma, Talbingo and Tumut. The area in which Exploratory Works will be undertaken is 
referred to as the project area. The project area is shown on Figure ES1. 

ES2 Exploratory Works for Snowy 2.0 

ES2.1 Key elements 

The Exploratory Works will involve construction of an exploratory tunnel to enable exploratory drilling 
and provide a greater understanding of the underground conditions at the power station cavern. Several 
supporting elements will also be required to facilitate the construction of the exploratory tunnel. The 
Exploratory Works elements are shown on Figure ES2 and include:  

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

• 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; 



 

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT ES.3  

• 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 placed in one of two on land emplacement areas. The 
eastern emplacement area has been designed to safely treat reactive material and to 
ultimately remain as a permanent landform suitable for recreational activities such as 
camping. The western emplacement area will be used for temporary storage of materials for 
re-use; 

- 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. 

Horizontal and other test drilling, investigations and analysis is also proposed for the above elements to 
inform their detailed design. 

Exploratory Works is anticipated to start at the end of 2018, with road works the first construction activity 
to be carried out. Once safe access is established, the rest of Exploratory Works construction will 
progress. Exploratory Works is estimated to take around 34 months to complete. 

All Exploratory Works align with components of the proposed main works for Snowy 2.0. However, if 
Snowy 2.0 is not approved or does not progress, then impacted areas will be rehabilitated, and project 
elements decommissioned in consultation with NPWS. 
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ES2.2 Avoidance and minimisation 

An avoidance footprint has been defined for Exploratory Works and consists of all areas excluded from 
clearing and ground disturbance due to sensitive environmental and heritage constraints. These areas are 
shown in Figure ES2, and were developed as part of the iterative design and environmental assessment 
process carried out for Exploratory Works. This iterative process included the need to develop solutions 
that balance the need for ensuring a safe working environment for the construction of Exploratory Works 
with the need to preserve and protect the values of the KNP.  

Throughout the Exploratory Works design process, the objective was to identify and avoid sensitive 
locations, to minimise the disturbance footprint and maintain as much of the existing natural 
environment as is feasible. 

Key considerations of during the design of Exploratory Works include avoiding and minimising impacts to 
the environment by: 

• using existing disturbed areas or areas of low value revegetation wherever possible, including at 
Lobs Hole for access roads, the accommodation camp and rock emplacement areas, and the 
Middle Bay unformed launching area and Talbingo Spillway for barge access infrastructure; 

• protecting the long term water quality of the Yarrangobilly River by developing a design for the 
eastern rock emplacement area that will treat potential acid forming rock and manage surface 
water flows from Lick Hole Gully;  

• selecting suitable placement locations, methods, and environmental controls that minimise water 
quality impacts in Talbingo Reservoir from subaqueous placement of excavated material;  

• applying an avoidance footprint to: 

- provide a 50 m setback from the Yarrangobilly River to prevent the location of any 
infrastructure or vegetation clearance within sensitive riparian areas, and minimise indirect 
impacts to, Booroolong Frog, Murray Crayfish and Macquarie Perch (threatened species) 
habitat, and areas of high archaeological potential for Aboriginal cultural heritage; 

- provide a 20 m setback from the former Washington Hotel at Lobs Hole and prevent harm to 
the heritage item;  

- limit clearing and disturbance, in particular to avoid clearing identified Smoky Mouse 
(threatened species) habitat along Upper Lobs Hole Ravine Road; and 

• minimising ground disturbance and vegetation clearing by using diesel-generated power instead of 
new or augmented transmission supply connections. 

ES2.3 Construction and disturbance 

The disturbance footprint defined for Exploratory Works consists of all areas subject to clearing and 
ground disturbance. The extent of the disturbance footprint is shown on Figure ES2 and shows the area 
required for construction, including the buildings and structures, portal construction pad, road widenings 
and bridges, laydown areas, and rock emplacement areas. 



 

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT ES.7  

Typical construction activities that will occur within the disturbance footprint include: 

• road works including minor surface upgrades of existing tracks (where no widening is needed), and 
extension or widening of existing tracks; 

• bridge works including establishing temporary bridges and environmental controls to facilitate 
permanent bridge construction; 

• geophysical and geotechnical investigation such as seismic survey and borehole drilling; 

• site establishment at the portal construction pad, accommodation camp and rock emplacement 
areas including set up of environmental controls, clearing of vegetation, earthworks, installing site 
drainage and stabilising the site, and installing and commissioning services infrastructure; 

• barge access works including excavating and dredging works and installing precast concrete planks 
and bollards; and 

• revegetation, rehabilitation, management and monitoring.  

Exploratory tunnelling will be carried out by a traditional drill and blast method. There is no surface 
disturbance associated with the exploratory tunnel except at the tunnel portal. The disturbance footprint 
therefore excludes the exploratory tunnel alignment. 

ES3 Strategic context  

Exploratory Works for Snowy 2.0 is proposed in a context of growing commitment to renewable energy at 
the Commonwealth, State and local level and the subsequent forecasted changes to the NEM, as 
evidenced by: 

• the Commonwealth’s commitment to investment in renewable energy sources for electricity 
generation as supported by the Commonwealth Renewable Energy (Electricity) Act 2000 and 
signing the Paris Agreement; 

• the support for energy storage and renewable generation projects by the NSW government 
through the provisions of the Renewable Energy Action Plan (2014) and consideration for the 
establishment of the Energy Zones; and 

• the goals of improving energy security and reliability as Australia transitions away from coal-fired, 
dispatchable, baseload power to renewable wind and solar power characterised by intermittency. 

In addition to the context set by strategic energy plans and the need to increase renewable energy 
available to the NEM, there is also a need to consider and balance the strategic plans and policies relevant 
to conserving the values of KNP.  

Snowy Hydro has current working arrangements with NPWS for the Snowy Scheme that provide rights to 
occupy and operate within KNP. The arrangements also include carrying out of works in line with the NSW 
Snowy Hydro Corporatisation Act 1997, the Snowy Park Lease, Roads Maintenance Agreement, Schedule 
of Existing Developments, the Snowy Management Plan and provisions of the National Parks and Wildlife 
Regulation 2009. 
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This EIS has been prepared with consideration of the KNP Plan of Management (PoM) to ensure the 
values and sites identified in the PoM are recognised, assessed, and where required, managed to avoid or 
minimise impacts as far as possible. Exploratory Works has been developed in consultation with NPWS 
from the outset and consultation is ongoing.  

ES4 Engagement 

Snowy Hydro has consulted with government agencies, industry and environment groups, business and 
the community. As Exploratory Works are within the KNP, a primary focus of engagement activities has 
been to better understand and increase knowledge of:  

• recreational values and impacts in consultation with NPWS and recreational users;  

• conservation values and impacts in consultation with NPWS, NSW Office of Environment and 
Heritage (OEH) and Commonwealth Department of Environment and Energy;  

• land management objectives and opportunities that can benefit both recreational and 
conservational values of KNP; and 

• perceptions of local communities towards the project, including concerns and expectations, to 
identify key issues and opportunities for residents, local government, businesses and stakeholders 
in the region. 

Snowy Hydro has been working closely with NPWS to ensure the development of Exploratory Works 
avoids and minimises impacts as far as possible, and provides an opportunity for long term management 
benefits after works are completed. 

Feedback from the community and general public received before and during the preparation of this EIS 
was very positive. Matters raised relating to local town benefits (employment, business), recreation and 
tourism, environment and heritage impacts, road use and other issues are responded to and addressed 
throughout this EIS. 

ES5 Key findings 

ES5.1 Biodiversity 

The project area supports a variety of natural settings and landscape features that provide habitat for 
native flora and fauna including escarpments, ravines, rivers, creeks and reservoirs. There has been 
significant effort to identify the biodiversity values within the Exploratory Works survey area, and design 
the works to avoid and minimise impacts to the identified values. 

Desktop assessments, mapping and field surveys have been used to assess the biodiversity values and 
threatened species in line with State and Commonwealth legislation and guidelines. Native vegetation 
condition within the project area reflects evidence of past land use, including clearing and ground 
disturbance, and also contains areas of undisturbed land and important habitat. Where possible, works 
have been limited to previously disturbed land.  
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Field surveys suggest that Exploratory Works will impact the habitat of some threatened fauna including 
the Gang-gang Cockatoo, Eastern Pygmy-possum, Booroolong Frog (within and along Yarrangobilly River), 
Smoky Mouse and Masked Owl. Talbingo Reservoir and the Yarrangobilly River were identified as 
potential habitat for threatened aquatic species including Murray Crayfish (found during surveys), and 
Trout Cod and Macquarie Perch (not found during surveys). There are no threatened plant species 
identified in the project area. 

Impacts to biodiversity are likely to arise in two ways; from direct impacts by clearing of vegetation or 
habitat during construction, and by indirect impacts to habitat such as erosion, sedimentation and 
changes to water quality, as well as noise and light affecting adjacent natural areas during construction.  

The impacts on Smoky Mouse habitat (a critically endangered species in NSW) is potentially the most 
serious and therefore the works have been designed to ensure that impacts are minimal. No road 
widening will be carried out in the area of identified habitat, which is primarily limited to the upper 
section of Lobs Hole Ravine Road. In addition and to avoid and minimise impacts to the Booroolong Frog, 
Murray Crayfish and potential Macquarie Perch habitat, a 50 m exclusion area has been placed around 
the Yarrangobilly River. This exclusion area was developed in consultation with recognised government 
species experts, including from NPWS and OEH, as it was determined that if works can be avoided within 
this buffer, direct impacts to Booroolong Frog and their habitat can be avoided, along with most indirect 
impacts. The two bridges that cross the Yarrangobilly River and Wallaces Creek will also be designed to 
avoid impacts to fish passage.  

The placement of excavated material in Talbingo Reservoir will be below the minimum operating level 
and at depths that generally avoids high quality aquatic habitat associated with shallower environments. 
Displacement of aquatic habitat in Talbingo Reservoir due to dredging and construction of barge access 
infrastructure and placement of dredged sediment and material excavated from the tunnel would largely 
be minimised and restricted to soft sediments. This type of habitat is abundant throughout the reservoir 
and the loss of a very small area is expected to have negligible impacts to aquatic ecology at this scale. 
Some habitat, such as wood debris, would be relocated to other areas of the reservoir to ensure there is 
no net-loss of this type of habitat. 

Impacts to biodiversity will be avoided and minimised as much as possible, but there will still be some 
residual impacts and these will need to be offset in line with legislation and through agreement with 
NPWS and OEH. This includes species and habitat offsets, land, weed and pathogen management, and 
rehabilitation works. Snowy Hydro has agreed an in-principle approach to offsets with NPWS and OEH, 
with a key principle of the offsets being of direct benefit to KNP – an approach local stakeholders are very 
supportive of.  

ES5.2 Kosciuszko National Park 

Exploratory Works is predominantly within a small section of the northern region of KNP and the design 
and planning for Exploratory Works has acknowledged the need to minimise the impact on the values of 
KNP. 

The management of KNP is guided by a range of legislation, strategies and international agreements. 
These are reflected in the PoM for KNP. NPWS has been, and will continue to be, engaged in all aspects of 
the development of Exploratory Works. This will build on Snowy Hydro’s existing environmental 
management of assets already well established within KNP (originally since 1949, and under the current 
regulatory regime since 2002). 
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Exploratory Works is predominantly in the Ravine region of KNP, which is relatively isolated at the north-
western extremity of KNP and generally used for low-key recreational pursuits. The PoM classifies the 
project area as a back country zone. The more popular visitor areas, including the main skiing and resort 
areas, are to the south. The Ravine area is not within the Jagungal Wilderness Area and is not noted as an 
area of exceptional significance under the PoM. However, the Ravine area includes other important 
landscapes. A number of studies have been completed as part of this EIS to understand and assess 
potential impacts on the natural and cultural values of the KNP, including biodiversity, heritage, land, 
water and recreation. 

Exploratory Works have been designed in a way that avoids and minimises impacts to KNP where 
possible. This has included the planning of road access 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. 

The amenity values of KNP will be impacted by project activities such as vegetation clearing, construction, 
earthworks and access restrictions, but these are temporary impacts and will be rehabilitated at the 
completion of construction works, in consultation with NPWS. The visibility of these impacts is limited due 
to the remoteness of the site and distance from sensitive receivers. There are separate sections of this EIS 
that describe in more detail the relevant KNP values such as biodiversity, geodiversity, cultural heritage, 
and recreational users.  

Where there are some impacts that can’t be avoided, Snowy Hydro will work with NPWS to ensure that 
offsets and contributions can be made to improving recreational facilities at some sites, and improving 
habitat and catchment health in other parts of KNP. 

ES5.3 Land 

The nature of Exploratory Works means that impacts on landform and soil characteristics are an 
important consideration. There are some isolated areas of existing contamination, mostly near Lobs Hole, 
but these are not health risks and are generally avoided by Exploratory Works. 

An assessment of impacts to land has been carried out, which broadly includes: soils and land capability; 
landforms (including geotechnical stability and land use compatibility of new landforms); seismic and 
subsidence impacts; soil contamination (existing contamination and potential for contamination from 
excavated rock); naturally occurring asbestos; and impacts to karst systems.  

The overall impact of Exploratory Works on soil and land capability is expected to be low. While sites will 
be rehabilitated, there will be some permanent loss of soil and land capability in some selected locations 
such as along roads and at the rock emplacement sites. Most landforms, other than the eastern rock 
emplacement area which will become a permanent landform, will be rehabilitated to a pre-existing state 
or to conditions agreed with NPWS. The potential for seismic and subsidence impacts from Exploratory 
Works is expected to be minimal due to the method of excavation and structural support maintained in 
the tunnel. 
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The Kosciuszko region supports a number of karst areas, one of which is within the project area and 
referred to as the Ravine Karst Area. It is about 1 km south of the tunnel portal and the existing Lobs Hole 
Ravine Road passes through it. There are two sites along this road that support important geological 
features; one is a periglacial block stream (or a boulder stream) and the other is a fossil outcrop. Both 
sites are already disturbed by the existing road, however the design of road upgrades for Exploratory 
Works through this area has aimed to minimise further impacts where possible. Another karst area near 
the project area is the Yarrangobilly Caves, approximately 8 km north, however the caves will not be 
impacted. 

Contamination risk has also been investigated, with particular interest in the Lobs Hole area where the 
copper mine once operated. Other areas of environmental concern are the site of the former settlement 
of Ravine and the local campsites where shallow contamination may be present due to past waste 
disposal, fuel leaks and agricultural activity. Early soil sampling indicates no health risk. There is low 
potential for naturally occurring asbestos to occur within an area along Upper Lobs Hole Ravine Road. 
Impacts in this area will be limited as it is within identified Smoky Mouse habitat, meaning road upgrades 
in this area will be kept to a minimum.  

A range of mitigation and risk management measures will be implemented including erosion and 
sediment controls, contaminated land procedures, surface rehabilitation and groundwater monitoring.  

ES5.4 Water 

Exploratory Works will include management systems to minimise disturbance to water resources by 
avoiding discharge to or extraction from the Yarrangobilly River, and by on-site controls for sediment and 
erosion, water re-use and for safe storage of chemical compounds. The works will have minimal influence 
on flood water behaviour and infrastructure will, as far as possible, be above the flood plain. 

An assessment has been prepared to determine the impacts of Exploratory Works on surface water and 
groundwater. Surface waters within the project area include Yarrangobilly River, Wallaces Creek and 
Talbingo Reservoir. The impacts on aquifers, groundwater and flood behaviour were also considered.  
Separate assessments have also been prepared to determine the impacts of dredging and construction of 
barge access infrastructure and subaqueous placement of excavated material in Talbingo Reservoir. 

Key elements of Exploratory Works such as tunnelling, dredging, excavation and rock emplacement will 
impact surface and groundwater systems. The potential issues include fine sediment in runoff, accidental 
spills, disturbance of reservoir bed sediments, seepage at rock emplacement sites and changes to flow 
regimes from new infrastructure such as bridges. These impacts will, however, be minimised through a 
number of design and control measures.  

Erosion and sediment controls will be an important management measure to prevent sediment laden and 
process water from being uncontrollably released to the environment. A water treatment plant will be 
built at the portal construction pad and a wastewater (sewage) treatment plant built at the 
accommodation camp, to ensure water quality objectives for discharge water to Talbingo Reservoir are 
met. To minimise water taken from Talbingo Reservoir, water captured while tunnelling can be reused as 
water for construction works. 

Sites where excavated materials are placed on land (ie rock emplacement areas) will be designed to be 
physically and chemically stable landforms. Monitoring of surface and groundwater will be designed to 
detect potential changes in water quality resulting from these areas.  



   

   
 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT ES.12  

The initial phase of subaqueous placement in Talbingo Reservoir has been designed to minimise impacts 
by selecting suitable placement locations, methods, and environmental controls. Adverse impacts at the 
reservoir bed are considered to be low and localised provided these measures are put in place. The 
strategy for managing and monitoring subaqueous placement will be confirmed in consultation with 
Environment Protection Authority (EPA) before starting subaqueous placement activities.  

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.   

ES5.5 Heritage 

There has been a long history of Aboriginal presence in the Snowy Mountains and the Walgalu people 
continue to have a cultural association with the region. The high country also has a rich history from early 
exploration, pastoralism and settlement, as well as the construction of the Snowy Scheme.  The 
assessment of heritage impacts for Exploratory Works has considered both Aboriginal cultural heritage 
and historic heritage in the project area.  

To identify Aboriginal archaeological significance, the assessment used survey areas which were 
representative of various local landforms. Some survey areas revealed moderate to high archaeological 
heritage values, however Exploratory Works has been designed to avoid disturbance in these areas (such 
as within 50 m of the Yarrangobilly River). In locations that would be disturbed by Exploratory Works, 
most of the land has been previously disturbed and considered to be of low significance for Aboriginal 
archaeology. Apart from archaeology, the current Aboriginal community connects to these areas when 
they provide direct physical and symbolic linkages to the ancestral past and to the landscape. 

There are no heritage items within the project area listed on the World Heritage List, Commonwealth 
Heritage List, State Heritage Register, or local government heritage schedules. The ‘Australian Alps 
National Parks and Reserves’ and the ‘Snowy Mountains Scheme’ are two listed places on the National 
Heritage List and are relevant to Exploratory Works. An assessment of these places was completed as part 
of the referral under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 . 
No significant impacts to national heritage are expected. 

A number of local historic heritage items were identified in the project area that are listed on the Historic 
Heritage Information Management System (HHIMS) (relating to land managed by NPWS). The historic 
heritage research for Exploratory Works also identified over a hundred additional potential heritage items 
which were then assessed for their heritage significance. Most were of negligible significance, although 16 
were classified as locally significant. None were of State significance. Of the items considered to be locally 
significant, five are within the disturbance footprint with potential to be directly impacted. Four of these 
are related to the former copper mine and will be subject to archival recording before being impacted. 
One site (Ravine cemetery) will be recommended to be avoided by Exploratory Works activities.  

The area of Lobs Hole is recognised as being a location of value and interest to the community, given its 
long occupation by Aboriginal people and its role for recreation, prospecting, infrastructure development 
and as a settlement. The ruins of the former Washington Hotel, which operated for a few years when the 
copper mine was at its peak, will be protected with a 20 m buffer zone during construction. 

ES5.6 Transport 

Traffic surveys were conducted to evaluate current traffic and transport movement. The impact of 
Exploratory Works on the road network, public and private transport, cycling and walking was considered 
through a traffic and transport assessment.  
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During Exploratory Works, there will be multiple vehicles accessing the site from the external road 
network as well as circulating within the internal road network. The majority of these vehicles will be 
delivering materials associated with the construction of Exploratory Works elements.  

The main local roads that are likely to experience additional demand due to Exploratory Works are the 
Snowy Mountains Highway, Link Road and Miles Franklin Drive based on the identified haulage and 
transport route to Lobs Hole. The existing roadway levels of service were compared against the predicted 
levels of service with the addition of traffic generated by Exploratory Works. The assessment showed that 
the additional vehicles on these roads are not expected to result in any reduction on the level of service.  

Within the project area, roads include Lobs Hole Ravine Road, Lobs Hole Road, Mine Trail Road, Middle 
Bay Road and Spillway Road. These roads within the construction area will be closed to the public during 
Exploratory Works. Upgrades to these roads will also be required to allow safe access for trucks.  

ES5.7 Social and economic 

Exploratory Works has potential to impact service level providers, such as community services, facilities 
and infrastructure particularly in Cooma and Tumut, via the small influx of workers to the local area. 
Recreational users will also be impacted as a result of temporary closure of parts of KNP at Lobs Hole and 
at Talbingo Spillway. 

Around 200 workers would be employed at the peak of Exploratory Works with the workforce staying 
within the accommodation camp while rostered-on. While some of the workforce will be sourced from 
the local area and region, it is expected that the majority of the workforce would fly in and out and drive 
in and out. It has been assumed that some workers are likely to relocate their families to live in the local 
area. Analysis of long term rental housing availability in the main local towns show that there is sufficient 
capacity to cater for the demand generated by workers that may choose to relocate to the local area. 
Some employees will likely spend time in the local area for recreational purposes when not rostered-on. 
Data for tourist accommodation suggests that there is sufficient capacity to meet this small additional 
demand during Exploratory Works.   

Potential impacts to recreational users resulting from Exploratory Works include: 

• the closure of Lobs Hole Ravine Road and the Ravine campground for the duration of Exploratory 
Works; 

• barge access infrastructure and operations on Talbingo Reservoir and associated changes and 
temporary restrictions to recreational uses such as swimming, water skiing, fishing and boating and 
other water activities on the reservoir; and 

• increased traffic along the primary transport routes. 

The residual impact on recreational users is likely to be low given that: 

• direct impacts will be temporary and will affect a relatively low number of users of KNP; 

• most long term impacts, once mitigation strategies are implemented, will be low; 

• some long term impacts will be positive such as improved access and facilities to/at Lobs Hole and 
at Talbingo Reservoir; and 
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• displacement, both temporary and long term, is not expected to occur at high levels and will be to 
sites that generally have the capacity to absorb some extra visitation. 

ES5.8 Other matters 

The project area is generally remote from built up areas. Nonetheless, assessments of noise, air quality 
and public safety have been carried out as part of this EIS and in line with the Secretary’s Environmental 
Assessment Requirements. 

The construction associated with Exploratory Works will have potential to cause minor noise and 
vibration impacts, impacts to local air quality and public safety risks. However, due to the isolated and 
remote location many of these impacts are not perceptible to identified sensitive receivers.  

Perceptible noise impacts are primarily anticipated at Talbingo, for about six weeks during the upgrade of 
Spillway Road. Consultation with affected residents will be undertaken to determine appropriate 
management measures. There are safe distances between construction activities and people or buildings 
so that any vibration impacts will be sufficiently mitigated.  

The air quality assessment showed that particulate matter such as dust and suspended particles would 
not exceed relevant health thresholds. Air quality impacts can be managed using standard environmental 
management measures including watering of haul roads and reducing vehicle speeds as needed. 

Other public safety risks are bushfire, the protection of essential services such as water supply, the 
transport and handling of dangerous goods, and emergency access and evacuation. These risks will be 
mitigated through design of buildings, construction areas and other assets to include appropriate bushfire 
protection standards, and emergency access and evacuation protocols. 

ES6 Environmental management and mitigation  

Snowy Hydro will be responsible for overseeing the construction of Exploratory Works to ensure they are 
delivered in line with the conditions of approval. Snowy Hydro will appoint a construction contractor to 
carry out Exploratory Works in compliance with this EIS, the conditions of any approval granted and any 
environment protection licence granted by the NSW EPA. This includes the implementation of a 
Construction Environmental Management Plan (CEMP) and all other activities relevant to managing 
construction impacts.  

As with most of the existing Snowy Scheme, Exploratory Works will take place primarily within KNP. 
Snowy Hydro’s existing occupation within KNP is carefully managed and it is recognised that additional 
long term strategies are needed to plan for residual impacts associated with Exploratory Works. Snowy 
Hydro has been consulting with NPWS on these matters since the announcement of Snowy 2.0. 

Several long term management strategies will be prepared including a site rehabilitation strategy, 
biodiversity offset strategy, and a suite of specific management actions for KNP which are the subject of 
ongoing consultation with NPWS. Snowy Hydro also plans to enter into a heads of agreement with NPWS 
which will form the basis of an agreement setting out the broad measures proposed to mitigate impacts 
to recreational users of KNP, and nominate the monetary contributions required to fund these measures. 
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ES7 Conclusion 

The development of Snowy 2.0 will help meet the future needs of the changing NEM and is consistent 
with Commonwealth and NSW strategic planning and policy objectives, including the NSW Renewable 
Action Plan. With the planned retirement of coal-fired generation and new renewable coming online, the 
development of Snowy 2.0 will underpin the stability and reliability of the NSW and the broader NEM and 
ensure an orderly transition in a cost-effective way. 

Exploratory Works has been proposed and is needed to ensure important information is obtained to 
finalise the design and construction method of the underground power station cavern needed for 
Snowy 2.0, should it proceed. No existing Snowy Scheme tunnel or excavation currently intersects the 
Ravine Beds geological unit, and therefore it is extremely important to understand the underground 
conditions in the area of the power station cavern.  

Consistent with the principles of ecologically sustainable development, Exploratory Works has been 
designed to avoid and minimise impacts where possible. This has included consideration of site suitability 
based on design and construction needs, existing assets and infrastructure (such as road access), and 
environmental conditions (such as identified threatened species habitats). Suitable management 
measures have been identified to mitigate any residual impacts. 

Snowy Hydro’s consultation with key stakeholders and the community commenced in mid-2017 and is 
ongoing. Working together with NPWS is fundamental to achieving long term management objectives, 
and has been key in the development of Exploratory Works.  

While there are some unavoidable impacts during the construction period, Exploratory Works will allow 
for a number of longer term benefits and contributions to KNP through the 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.   
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1 Introduction 

This chapter provides a background to the Snowy 2.0 Exploratory Works and the purpose of this 
Environmental Impact Statement. 

1.1 Preamble 

In March 2017 Snowy Hydro Limited (Snowy Hydro) announced a plan to conduct a Feasibility Study into a 
possible pumped hydro-electric expansion of the existing Snowy Mountains Hydro-electric Scheme 
(Snowy Scheme), called ‘Snowy 2.0’. The Feasibility Study released in December 2017 confirmed that 
Snowy 2.0 is economic, technically feasible and financeable. 

Snowy 2.0 is an effective way to provide large-scale storage and quick start energy generation across the 
National Electricity Market (NEM). As the NEM moves to an energy mix with a higher penetration of 
intermittent renewables and retiring thermal generation, Snowy 2.0 will underpin its reliability and 
stability. Snowy 2.0 (and the capabilities of the existing Snowy Scheme) will provide a significant 
contribution to ensure an orderly transition as the economy decarbonises.  

Snowy 2.0 will increase pumped hydro-electric capacity within the existing Snowy Scheme by linking the 
existing Tantangara and Talbingo reservoirs through a series of underground tunnels and a new 
underground hydro-electric power station. Snowy 2.0 will increase the generation capacity of the Snowy 
Scheme by almost 50%, providing an additional 2,000 megawatts (MW) generating capacity, and making 
approximately 350,000 megawatt hours (MWh) (175 hours of energy storage) of storage available to the 
NEM. 

This environmental impact statement (EIS) is for Exploratory Works (described in detail in Chapter 2) to 
undertake investigative works to gather important technical and environmental information for the main 
Snowy 2.0 project. The main project will be subject of a separate application and EIS. Exploratory Works 
are critical for the project as the works will inform the design and construction of the cavern for the 
underground power station which is one of, if not the most, challenging areas for the design of Snowy 2.0.  

Exploratory Works will confirm and build on the geological data already collected and confirm the 
orientation of the cavern and its construction method almost 850 metres (m) below ground level. To date 
the geological investigation program has only drilled down vertically from the surface and at large 
intervals apart. Exploratory Works involves extensive horizontal drilling in situ, and at depth so detailed 
geological data can be collected about the rock types, conditions, ground temperature and stress 
conditions. It is common practice internationally for hydro-electric power projects, particularly with large 
caverns, to establish an exploratory tunnel to the top of the underground power station cavern and drill 
numerous horizontal investigation probes.  

In recognition of the significant role that Snowy 2.0 will play, the Minister for Planning declared Snowy 2.0 
to be State Significant Infrastructure and Critical State Significant Infrastructure (CSSI) under the 
provisions of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act) on 7 March 2018. 
The declaration acknowledges that the project is critical to the State for environmental, economic or 
social reasons. The NSW Minister for Planning is the consent authority for applications for CSSI. 

The transmission works associated with Snowy 2.0 were also included in the CSSI declaration. The 
proponent for the transmission works will be TransGrid. Their transmission works will be subject to a 
separate application(s) and detailed in a separate EIS to Snowy 2.0.  
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As with most of the existing Snowy Scheme, the majority of Exploratory Works are in the Kosciuszko 
National Park (KNP). The values of the KNP are set out in the KNP Plan of Management (PoM) (NPWS 
2006) as required by the NSW National Parks and Wildlife Act 1974 (NPW Act). The values of KNP are 
listed below. 

• The KNP is unique as it contains Australia’s highest mountains, unique glacial landscapes and 
unusual assemblages of plants and animals. 

• The KNP has a rich Aboriginal and European history. 

• The KNP has a variety of recreational uses and is Australia’s pre-eminent skiing destination due to 
the presence of snow fields and alpine resorts. 

The values of the KNP and their interactions with Exploratory Works are detailed further in Section 5.2. 
Snowy Hydro has consulted with NSW National Parks and Wildlife Services (NPWS) since the 
announcement of Snowy 2.0 in March 2017. 

The design for Exploratory Works adopted underpinning principles of avoiding and minimising 
environmental impacts where possible. 

A referral was made to the Commonwealth Government under the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act) for Exploratory Works. On 10 July 2018 the 
Assistant Minister for the Environment (as delegate) determined that Exploratory Works is not a 
controlled action and therefore, do not require any further assessment or approval under the EPBC Act.  

1.2 Overview of Exploratory Works  

Snowy Hydro is seeking approval to construct Exploratory Works in the KNP. Exploratory Works is 
construction works associated with further detailed investigations for Snowy 2.0. Exploratory Works 
involves horizontal drilling in situ, and at depth so detailed geological data can be collected about the rock 
types, conditions, ground temperature and stress conditions. This information will inform the design and 
construction of the cavern for the underground power station which is one of, if not the most, challenging 
areas for the design of Snowy 2.0. 

Exploratory Works include the following elements: 

• an exploratory tunnel to the site of the underground power station for Snowy 2.0; 

• 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;  

• an accommodation camp for the Exploratory Works construction workforce; 

• road works and upgrades providing access and haulage routes during Exploratory Works;  

• barge access infrastructure to enable access and transport by barge on Talbingo Reservoir; 

• excavated rock management, including subaqueous placement within Talbingo Reservoir;  
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• services infrastructure such as diesel-generated power, water and communications; and 

• post-construction revegetation and rehabilitation, management and monitoring. 

Exploratory Works is in the Lobs Hole area of the KNP (see Photographs 1.1 and 1.2) and Talbingo 
Reservoir and is entirely within NSW. The nearest large towns to Exploratory Works are Cooma, Tumut 
and Tumbarumba. Cooma is approximately one hour and 45 minutes drive (95 kilometres (km) south-east 
of Lobs Hole. Tumut is approximately one hour and 45 minutes from Lobs Hole. Tumbarumba is 
approximately one hour and 45 minutes west of Lobs Hole. The regional context of Exploratory Works is 
shown in Figure 1.1.  

 

Photograph 1.1 Lobs Hole – view looking south-east 

 

Photograph 1.2 Lobs Hole – view looking north-west   
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1.2.1 History 

The Snowy Scheme was designed to collect and store water, divert it through trans-mountain tunnels and 
power stations and then release it west of the Snowy Mountains into the catchments of the Murray and 
Murrumbidgee rivers. This long-term water regulation was designed to counteract the effects of severe 
drought sequences and increase agricultural productivity in the Murray Darling Basin (Snowy Hydro 2017). 
While the diversion of water for irrigation was always part of the original vision of the Snowy Scheme, the 
engineers were well aware of the potential for the generation of hydro-electricity.  

The Snowy Scheme is the largest engineering project ever undertaken in Australia and is one of the 
largest and most complex hydro-electric schemes in the world. It took about 100,000 workers around 25 
years to build, and resulted in many new towns being established. Its construction is seen by many as a 
defining point in Australia's history, and an important symbol of Australia's identity as an independent, 
multicultural and resourceful country (Commonwealth Government 2015).  

A timeline of the development of the Snowy Scheme is provided in Figure 1.2. An image of tunnelling 
during the original Snowy Scheme construction is shown in Photograph 1.3, and construction of 
Tantangara Reservoir is shown in Photograph 1.4. 

 

Photograph 1.3 Worker inside a tunnel constructing the Snowy Scheme 
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Photograph 1.4 Construction of Tantangara Reservoir - 1959 

1.2.2 The Snowy Scheme today 

The Snowy Scheme plays a critical role in the NEM today and has been modernised and well maintained 
over the decades since its construction. Its quick-start dispatchable generation provides energy security 
and reliability across the NEM in times of high energy demand. It is expected that as the economy 
continues to decarbonise, the demand for the energy products that Snowy Hydro produce today (such as 
energy storage, capacity, firming and ancillary services) will increase.  

The Snowy Scheme operates predominantly within the KNP under a lease (the Snowy Park Lease) from 
the NSW Minister for the Environment. The Snowy Scheme (shown in Figure 1.3) consists of: 

• sixteen major reservoirs with a total storage capacity of 7,000 gigalitres (GL); 

• nine power stations; 

• one pumping station and one pump storage capability at Tumut 3 power station; and 

• 145 km of tunnels and pipelines and 80 km of aqueducts. 

The Snowy Scheme has 4,100 MW of existing hydro-electric generating capacity and produces 4,000 GWh 
on average each year for households and businesses across the NEM. The Snowy Scheme comprises two 
major developments: the northern Snowy-Tumut Development and the southern Snowy-Murray 
Development.  
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The existing Snowy Scheme operates within the KNP in accordance with the NSW Snowy Hydro 
Corporatisation Act 1997 (SHC Act). Part 6, section 37(2) of the SHC Act entitles Snowy Hydro to the grant 
of a lease, licence, easement or right of way over KNP, for the purposes of the existing Snowy Scheme 
development. The Snowy Park Lease was granted to Snowy Hydro by the NSW Minister for Environment 
in 2002 and has a term of 75 years. Snowy Hydro operates the Snowy Scheme under a stringent water 
licence administered by the NSW Department of Industry - Lands & Water (DoI Water) that allows for 
water collection, storage, diversion and release in order to generate electricity.  

Tantangara and Talbingo reservoirs are existing water storages within the northern Snowy-Tumut 
Development of the Snowy Scheme. Snowy Hydro controls the water levels within these reservoirs. The 
maximum and minimum water levels for reservoirs within the Snowy Scheme are stated in the Snowy 
Water Licence and referred to as Full Supply Level (FSL) and Minimum Operating Level (MOL), 
respectively. 

1.3 Strategic justification for Snowy 2.0 

1.3.1 Snowy 2.0 

Snowy 2.0 involves linking Talbingo and Tantangara reservoirs. This tunnel link can be seen on a number 
of historical plans for the Snowy Scheme, but was not built at the time. A historical plan showing the 
tunnel link between the two reservoirs is shown in Figure 1.4. Snowy 2.0 in the context of the Snowy-
Tumut development of the existing Snowy Scheme is shown in Figure 1.5.  

1.3.2 National Electricity Market 

Snowy 2.0, particularly through its energy storage capacity and quick-start dispatchable generation 
delivery, is intended to provide energy security and reliability to the NSW energy system and the NEM. 
The NSW energy system (and broader NEM) is facing major and unprecedented challenges through rising 
energy costs, deterioration in energy system security and reliability, and a transition in the generation mix 
away from coal-fired, dispatchable, base-load power to intermittent renewable wind and solar power 
(also known as variable renewable energy or VRE, meaning energy sources that are non-dispatchable and 
fluctuating in nature like solar and wind). The principal drivers of these challenges are: 

• a requirement for replacement capacity due to the retirement of base-load coal-fired power 
stations (eg proposed retirement of Liddell power station in 2022); 

• reducing costs of intermittent renewable generation; and 

• carbon emission reduction policies, including the NSW Climate Change Policy Framework and NSW 
Renewable Energy Action Plan. 

The growth of renewable generation from wind and solar across the NEM has displaced some traditional 
coal-fired generating capacity, leading to reduced capacity to respond to network disturbances. This 
means the power system is less secure during some operating conditions, which has led to system 
blackouts (the most recent notable example occurred in South Australia in September 2016). In this 
regard, the Independent Review into the Future Security of the National Electricity Market - Blueprint for 
the Future (Finkel et al 2017) (also known as the Finkel review) concluded that a secure power system is a 
necessary condition for a reliable supply of electricity to consumers and recommended options for 
improving security, including large scale pumped hydro-electric storage. 
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1.3.3 Snowy 2.0 and the NEM 

Snowy 2.0 will be able to dispatch significant quantities (ie up to 2,000 MW) of electricity to major load 
centres at any time within minutes. This would be a more effective means of meeting peak demand than 
the most common alternative solutions – gas-fired and diesel peak electricity generating plants, which 
take a lot longer to start up and are less flexible in meeting rapid changes in load. Snowy 2.0 would also 
increase generation competition in the NEM at the peak times, and thus exert downward pressure on 
peak energy prices. With the planned retirement of generation powered by fossil fuels, the reserve 
generation capacity available in the NEM and in NSW is rapidly declining (AEMO 2017a), making the 
electricity supply less reliable. 

As the proportion of intermittent renewable generation increases over the next decade, energy storage 
projects are required to stabilise the grid (Marsden Jacobs Associates 2018). A mix of both pumped hydro 
energy storage and batteries are likely to contribute to meeting future energy storage needs 
(Finkel 2017).  

Snowy 2.0 would perform the same function as batteries but on a very large scale, pumping and storing 
energy when surplus cheap electricity is available (likely to be from solar and wind) and generating 
electricity when there is a deficiency of electricity. Pumped hydro-electric storage has high full cycle 
energy efficiency of about 75%. Snowy 2.0 would also have a long life span with a life span over 50 years 
for the electrical plant and 100 years for the civil infrastructure. Snowy 2.0 would have the capacity to 
provide around 350,000 MWh in storage capacity, which is enough to operate at full power for around 
175 hours. This will increase the security and reliability of the NEM. 

The large scale pumped hydro-electric storage and generation proposed under Snowy 2.0 plays a major 
role, at the least possible cost, in providing security against the intermittency of the primary renewable 
technologies (wind and solar) that are expected to supply a large portion of the NEM’s future energy 
needs. The development of Snowy 2.0 would therefore play a key role in helping NSW and the broader 
NEM achieve energy system reliability and security, with relatively low costs and emissions. 

Snowy Hydro’s Feasibility Study completed in December 2017, provided a cost estimate, schedule and 
execution plan. The Feasibility Study found that Snowy 2.0 is expected to be economic, technically 
feasible and financeable (Snowy Hydro 2017). 

1.4 Need for Exploratory Works 

The underground power station is one of the most challenging aspects for the final design of Snowy 2.0. 
Design and construction of excavations of this size and complexity are highly dependent on the rock 
properties and structural geology at the potential locations. The underground power station for 
Snowy 2.0 consists of large caverns, approximately 850 m below ground level. The machine hall, the 
largest component of the underground power station, is likely to be contained in a cavern about 240 m 
long, over 30 m wide and approximately 50 m high. This would be one of the largest underground caverns 
for a hydro-electric power project in the world. 

The Ravine Beds geological unit is the main underlying strata to be intersected by a large portion of the 
underground components of Snowy 2.0, primarily the caverns and tunnels. No existing Snowy Scheme 
tunnel or excavation currently intersects the Ravine Beds geological unit, and therefore it is extremely 
important to understand excavation conditions, water seepage, rock bedding and faulting conditions, 
particularly in the area of the power station cavern. 
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1.4.1 Exploratory tunnel 

The existing geotechnical investigation program is largely a surface-based program that utilises deep drill 
holes to access the depths of the proposed underground caverns. This approach has provided useful 
information to the design process but has some limitations. For example when the targets are deep, such 
as for Snowy 2.0, the drilling process is long and measurements for geotechnical design parameters such 
as in-situ stress are complicated and sometimes not possible.  

Other limitations include the orientation of drill holes that are typically vertical with a possible variation 
angle of plus or minus 20 degrees. The lack of horizontal holes limits the level of detail possible to define 
the predominantly horizontal excavation conditions.  

It is common practice internationally for hydro-electric power projects, particularly with large caverns, to 
establish an exploratory tunnel to the top of the underground power station cavern and drill numerous 
horizontal investigation probes. The associated testing includes in-situ stress testing to confirm the 
precise cavern location for the underground power station complex location suitable orientation for the 
stress conditions at depth as well as its construction method. 

Snowy Hydro (as the Snowy Mountains Hydro-electric Authority) previously designed and constructed 
both Tumut 1 and Tumut 2 underground power station complexes. For both Tumut 1 and Tumut 2, 
exploratory tunnels were completed prior to the finalisation of the orientation and detailed design of the 
caverns and underground power station. It is important to note that the depths of Tumut 1 and Tumut 2 
power stations are approximately one third the depth of the Snowy 2.0 power station and that the 
previous largest excavations for underground power station complexes in the existing Snowy Scheme 
were significantly smaller than those proposed for Snowy 2.0. The Tumut 1 underground power station 
machine hall is shown in Photograph 1.5. 

An added advantage of excavating an exploratory tunnel to reach the underground power station is the 
significant amount of underground condition information that will be documented during the excavation 
of the tunnel itself which will further inform design for the main construction works of Snowy 2.0. 

 

Photograph 1.5 Machine hall inside the existing Tumut 1 underground power station 
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1.4.2 Do nothing alternative 

To achieve the objectives of Snowy 2.0 in a timely manner, the do nothing alternative to Exploratory 
Works is to proceed with the application and approval for Snowy 2.0 without a better understanding of 
the site conditions (rock conditions, ground temperature and stress conditions) for the largest proposed 
cavern housing the underground power station. The works would be undertaken within the Ravine Beds 
geological unit, which has not been intersected by any other excavation or tunnel for the existing Snowy 
Scheme. This is an area of high importance for the design of Snowy 2.0, and this condition information is 
required to increase confidence in the power station cavern design.  

As previously stated it is common practice internationally for hydro-electric power projects to establish an 
exploratory tunnel to the top of the underground power station cavern and conduct horizontal drilling. 
Without Exploratory Works, there will be a significant lack of detailed geological condition information, 
which is vital to feed into the design of the underground cavern for Snowy 2.0, and would be subject to a 
further assessment and approvals process.  

Should Exploratory Works not proceed there is a risk that a lack of information on rock conditions could 
lead to unsuitable areas being excavated which would, in turn, have several additional negative impacts 
including the potential for additional works, greater surface and underground disturbance and time 
delays. The do nothing alternative has therefore been discounted to ensure the design and construction 
of Snowy 2.0 meets high standards for quality, safety, efficiency and the environment to meet the 
objectives of providing timely security and reliability to the NEM. 

1.5 Location of Exploratory Works 

1.5.1 Exploratory Works project area 

The area in which Exploratory Works will be undertaken is referred to herein as the project area. The 
Exploratory Works project area is shown on Figure 1.6 and is described in further detail in Chapter 2. 

The project area for Exploratory Works (shown on Figure 1.6) comprises: 

• Lobs Hole: Lobs Hole will accommodate the excavated rock emplacement areas, an 
accommodation camp as well as associated infrastructure, roads and laydown areas close to the 
portal of the exploratory tunnel and portal construction pad at a site east of the Yarrangobilly 
River; 

• Talbingo Reservoir: installation of barge access infrastructure near the existing Talbingo Spillway, 
at the northern end of the Talbingo Reservoir, and also at Middle Bay, at the southern end of the 
reservoir, near the Lobs Hole facilities, and installation of a submarine cable from the Tumut 3 
power station to Middle Bay, providing communications to the portal construction pad and 
accommodation camp. A program of subaqueous rock placement is also proposed; 

• Mine Trail Road will be upgraded and extended to allow the transport of excavated rock from the 
exploratory tunnel to sites at Lobs Hole that will be used to manage excavated material, as well as 
for the transport of machinery and construction equipment and for the use of general construction 
traffic; and 

• several sections of Lobs Hole Ravine Road will be upgraded in a manner that protects the identified 
environmental constraints present near the current alignment. 
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1.5.2 Land use, infrastructure and tenure 

Exploratory Works will predominantly be in the Lobs Hole area of KNP. Lobs Hole is between Talbingo 
Reservoir to the north-west and the Snowy Mountains Highway to the east which connects Adaminaby 
and Cooma in the south-east to Talbingo and Tumut to the north-west of KNP. Lobs Hole was previously 
used by surveyors and recreationally during the construction of the Snowy Scheme. Lobs Hole is currently 
used as a remote campground (known as Ravine campground) within KNP and provides space for 
recreational activities including camping, fishing, and 4WD.   

The overall Snowy 2.0 project is within both the Snowy Valleys and Snowy Monaro Regional local 
government areas (LGAs), however Exploratory Works is entirely within the Snowy Valleys LGA. As shown 
in Figure 1.7, the majority of the project area is within the KNP with the predominant land use being a 
conservation area (OEH 2011a). The only element of Exploratory Works occurring outside the KNP is the 
proposed barge access infrastructure at the north end of Talbingo Reservoir. The barge ramp location and 
access road upgrades at the north end of Talbingo Reservoir are on land owned by Snowy Hydro near the 
Tumut 3 power station. The existing land uses at these locations are river and drainage system, tree and 
shrub cover, grazing and conservation area (OEH 2011a). 

Talbingo Reservoir is an existing reservoir that forms part of the Snowy Scheme. The reservoir is popular 
for recreational activities such as boating, fishing, water skiing and canoeing, which co-exist with the 
operation of the Snowy Scheme and the Tumut 3 power station. Other attractions and places of interest 
in the vicinity of the project area include Selwyn Snow Resort, the Yarrangobilly Caves complex and 
Kiandra. There are several communities and townships near the project area including Talbingo, 
Tumbarumba, Cabramurra and Adaminaby. 

Talbingo and Cabramurra were built for the original Snowy Scheme workers and their families. Adaminaby 
was relocated alongside the Snowy Mountains Highway from its original location (now known as Old 
Adaminaby) in 1957 due to the construction of Lake Eucumbene. Talbingo and Adaminaby provide a base 
for users of the Selwyn Snow Resort in winter. Cabramurra was modernised and rebuilt in the early 1970s 
and is owned and operated by Snowy Hydro. It is still used to accommodate Snowy Scheme employees 
and contractors. Properties at Talbingo are predominantly privately–owned, however Snowy Hydro 
maintains ownership of some properties which are tenanted by Snowy Hydro employees. 
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1.6 Purpose of this document 

This EIS has been prepared by EMM Consulting Pty Limited (EMM) on behalf of Snowy Hydro to support 
the CSSI application for approval under Part 5, Division 5.2 of the EP&A Act for Exploratory Works. It has 
been prepared to the form and contents requirements set out in clauses 6 and 7 of Schedule 2 of the NSW 
Environmental Planning and Assessment Regulation 2000 (EP&A Regulation).It has also been prepared 
with consideration of Preparing an Environmental Impact Statement Guideline (Draft) (DPE 2017). 

The primary objective of this EIS is to inform government authorities and other stakeholders about 
Exploratory Works and the measures that will be implemented to mitigate, manage and/or monitor 
potential impacts, together with a description of the remaining social, economic and environmental 
impacts.  

It addresses the specific requirements provided in the Secretary’s Environmental Assessment 
Requirements (SEARs) issued by the NSW Department of Planning and Environment (DPE) on 17 May 
2018 and revised SEARs received on 20 June 2018. The SEARs and where they have been addressed in this 
EIS are provided in Table 1.1 and Appendix A. The EIS is supported with input from technical specialists. 
The EIS study team is provided in Appendix B. 

Table 1.1 SEARs and where they are addressed 

Requirement Location in EIS 

General requirements 

The Environmental Impact Statement (EIS) for the project must comply with 
the requirements in Schedule 2 of the Environmental Planning and 
Assessment Regulation 2000 (EP&A Regulation). 

In particular, the EIS must include, but not necessarily be limited to, the 
following: 

 

an executive summary; 
Executive summary (page E.1) and 
https://v2.communityanalytics.com.au/sn
owy/eis 

a full description of the project, including: 

● all components, materials and activities required to construct the project 
(including any ancillary development that may require a separate 
approvals); 

● likely staging or sequencing of the project, including construction and 
rehabilitation; 

● a strategy for the design, management, and rehabilitation of the 
excavated material stockpiles in the short, medium and long term, 
including removal, re-use and disposal; 

● the likely interactions between the project and any other existing, 
approved or proposed development in the vicinity of the site, including the 
existing Snowy Scheme and the broader Snowy 2.0 project; 

Chapter 2 

a summary of the strategic context for the project having regard to its critical 
significance for NSW and relevant State and Commonwealth Governments 
policies and reports relating to energy security and reliability, and the 
management of the Kosciuszko National Park; 

Section 1.5 and Chapter 3 
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Table 1.1 SEARs and where they are addressed 

Requirement Location in EIS 

statutory context for the project, including: 

● how the project meets the provisions and objectives of the Environmental 
Planning and Assessment Act 1979 (EP&A Act) and EP&A Regulation; 

● consideration of the project against all relevant environmental planning 
instruments; 

● any approvals that must be obtained before the project can commence; 
and 

● the likely interactions between the Snowy Hydro Corporatisation Act 1997, 
the National Parks and Wildlife Act 1974, the Kosciuszko National Park 
Plan of Management 2006 and the Snowy Park Lease. 

Chapter 3 and Appendix C (Regulatory 
Framework) 

an assessment of the likely impacts of the project on the biophysical and 
socio-economic environment, focusing on the specific issues identified 
below, including: 

● a description of the existing environment likely to be affected by the 
project; 

● a description of how the project has been designed to avoid and minimise 
impacts; and 

● an assessment of the potential impacts of the project, including any 
cumulative impacts, and taking into consideration relevant guidelines, 
policies, plans and industry codes of practice; 

Chapter 5 and supporting technical 
assessments (Appendix F to Appendix V) 

a consolidated summary of all the proposed environmental management and 
monitoring measures, identifying all the commitments in the EIS, and how 
these measures would be integrated with the environmental management, 
monitoring and reporting regime for the existing Snowy Scheme; and 

Chapter 6 

an evaluation of the project as a whole having regard to: 

● relevant matters for consideration under the EP&A Act including 
ecologically sustainable development; 

● the strategic need and justification for the project having regard to energy 
security and reliability in NSW and the broader National Electricity Market; 
and 

● the biophysical, economic and social costs and benefits of the project. 

Chapter 7 

While not exhaustive, Attachment 1 contains a list of some of the 
environmental planning instruments, guidelines, policies, and plans that may 
be relevant to the environmental assessment of the project. 

The environmental planning instruments, 
guidelines, policies, and plans listed in 
Attachment 1 were considered in 
preparation of the environmental impact 
assessments provided in Chapter 5. 

Key issues 

Biodiversity 

an assessment of the biodiversity values and the likely biodiversity impacts 
of the project in accordance with the NSW Biodiversity Conservation Act 
2016, the Biodiversity Assessment Method (BAM) and documented in a 
Biodiversity Development Assessment Report (BDAR); 

Section 5.1 

Appendix F (Biodiversity development 
assessment) 

a strategy to offset any residual impacts of the project focusing on improving 
the biodiversity and conservation values of the Kosciuszko National Park in 
the medium to long term; and 

Section 5.1 

Appendix F (Biodiversity development 
assessment) 
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Table 1.1 SEARs and where they are addressed 

Requirement Location in EIS 

an assessment of the impacts of the project on aquatic ecology in 
Yarrangobilly River, Wallaces Creek, and Talbingo Reservoir, including 
impacts on key fish habitat and threatened species of fish; 

Section 5.1 

Appendix G (Aquatic ecology assessment) 

Kosciuszko National Park 

an assessment of impacts on the amenity, recreational and conservation 
values of the Kosciuszko National Park; 

Section 5.2 

Appendix R (Recreational user assessment 
within Social assessment) 

an assessment of the visual impacts of the project for visitors to the 
Kosciuszko National Park and key vantage points in the public domain, paying 
particular attention to any new landforms and minimising lighting impacts; 

Section 5.3 

identification of the impacts and management measures to allow continued 
NPWS park operations; and 

Section 5.3 

Chapter 4 

a strategy for managing these impacts during construction and improving the 
amenity, recreational and conservation values of the Kosciuszko National 
Park in the medium to long term; 

Section 5.3 

Appendix R (Recreational user assessment 
within Social assessment) 

Land  

an assessment of impacts of the project on soils and land capability of the 
site and surrounds; 

Section 5.4 

Appendix H (Soils and land assessment)  

an assessment of the impacts of the project on landforms, including the 
short and long term geotechnical stability of any new landforms and any 
seismic or subsidence impacts; 

Section 5.3 

an assessment of the compatibility of any permanent new landforms with 
the existing conservation and recreational land uses of the site and 
surrounds; 

Section 5.4 

Appendix R (Social assessment including 
Recreational user assessment)  

an assessment of the risk of soil and water contamination based on the 
predicted geochemistry of the excavated rock and any disturbance of land 
associated with previous mining activities and naturally occurring asbestos in 
the vicinity of the site; 

Section 5.4 

Appendix J (Phase 1 contamination 
assessment) 

an assessment of any impacts on the Yarrangobilly and Ravine Karst system;  Section 5.4 

Appendix N (Groundwater assessment) 

Water  

an assessment of the impacts of the project on the quantity and quality of 
the region’s surface water resources, including Yarrangobilly River, Wallaces 
Creek and Talbingo Reservoir, having regard to NSW Water Quality 
Objectives; 

Section 5.4 

Appendix M (Surface water assessment) 

an assessment of the impacts of the project on groundwater aquifers and 
groundwater dependent ecosystems having regard to the NSW Aquifer 
Interference Policy and relevant Water Sharing Plans; 

Section 5.5 

Appendix N (Groundwater assessment) 

Appendix F (Biodiversity development 
assessment) 

an assessment of the potential flooding impacts and risks of the project; Section 5.4 

Appendix M (Surface water assessment)  
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Table 1.1 SEARs and where they are addressed 

Requirement Location in EIS 

an assessment of the impacts of emplacement of excavated rock within 
Talbingo Reservoir (including bathymetry, hydrology, water quality and 
downstream water users); 

Section 5.4 

Appendix L (Subaqueous excavated rock 
placement assessment within Barge 
infrastructure assessment) 

a strategy for managing and monitoring the impacts of emplacement of 
excavated rock within Talbingo Reservoir; and 

Section 5.5 

Appendix L (Subaqueous excavated rock 
placement assessment within Barge 
infrastructure assessment) 

a detailed site water balance for the project, including water supply and 
wastewater disposal arrangements; 

Section 5.5 

Appendix M (Surface water assessment) 

Transport  

an assessment of the transport impacts of the project on the capacity, 
condition, safety and efficiency of the local, national park and State road 
network (including Upper Lobs Hole Ravine Road, Lower Lobs Hole Ravine 
Road, Mine Trail Road, Middle Bay Wharf access road, and Talbingo 
Reservoir access roads); and 

Section 5.6 

Appendix Q (Traffic and transport 
assessment) 

a strategy for managing these impacts having regard to existing road 
maintenance agreements; 

Section 5.6 

Appendix Q (Traffic and transport 
assessment) 

Heritage  

an assessment of the Aboriginal and historic heritage (cultural and 
archaeological) impacts of the project; 

Section 5.5 

Appendix O (Aboriginal cultural heritage 
assessment)  

Appendix P (Historic cultural heritage 
assessment) 

archival and oral history recording for any items with significant heritage 
values likely to be disturbed or impacted by the project; and 

Section 5.5 

Appendix O (Aboriginal cultural heritage 
assessment)  

Appendix P (Historic cultural heritage 
assessment) 

adequate consultation with the local Aboriginal community and other 
relevant stakeholders, having regard to the Aboriginal Cultural Heritage 
Consultation Requirements for Proponents (NSW DECCW 2010b); 

Section 5.5 

Appendix O (Aboriginal cultural heritage 
assessment) 

Noise  

including an assessment of the construction noise, road noise and vibration 
impacts of the project; 

Section 5.9 

Appendix T (Noise and vibration 
assessment) 

Air  

including an assessment of the air quality impacts of the project; Section 5.9 

Appendix U (Air quality assessment)  
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Table 1.1 SEARs and where they are addressed 

Requirement Location in EIS 

Public safety  

including an assessment of the risks to public safety, paying particular 
attention to bushfire risks, emergency egress and evacuation, and the 
handling and use of any dangerous goods; and 

Section 5.9 

Appendix V (Bushfire risk and hazard 
assessment) 

Social and economic  

including an assessment of the social and economic impacts and benefits of 
the project for the region and the State as a whole, including consideration 
of any increase in demand for community infrastructure and services. 

Section 5. 8 

Appendix R (Social assessment) 

Appendix S (Economic assessment) 

Consultation 

During the preparation of the EIS, you should consult with the relevant local, 
State or Commonwealth Government authorities, service providers, 
community groups and affected landowners, including detailed consultation 
with the National Parks and Wildlife Service. 

The EIS must describe the consultation that was carried out, identify the 
issues raised during this consultation, and explain how these have been 
considered and addressed. 

Chapter 4 

Further consultation after 2 years 

If you do not lodge the EIS for the project within 2 years of the issue date of 
these assessment requirements, you must consult further with the Secretary 
in relation to the preparation of the EIS. 

The EIS has been lodged within 2 years of 
the SEARs issue date. 

As referenced in Section 1.1, on 10 July 2018 the Commonwealth Government’s Assistant Minister for the 
Environment (as delegate), determined that Exploratory Works is not a controlled action and therefore, 
do not require any further assessment or approval under the EPBC Act. 



2C H A P T E R

PROPOSED  
EXPLORATORY WORKS
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2 Proposed exploratory works 

This chapter describes the elements, construction activities and method for Exploratory Works. The works 
described in this chapter form the basis of the environmental impact assessment undertaken. 

2.1 Exploratory Works elements 

2.1.1 Overview 

Exploratory Works will involve construction of an exploratory tunnel to enable exploratory drilling and 
provide a greater understanding of the underground conditions at the Snowy 2.0 power station cavern. 
Several supporting elements will be required to facilitate the construction of the exploratory tunnel, and 
these are summarised in Table 2.1 and shown in Figure 2.1.  

An avoidance footprint has been defined for Exploratory Works and is shown in Figure 2.1 and several 
other figures throughout this section. The avoidance footprint is defined as all areas excluded from 
clearing and ground disturbance due to sensitive environmental and heritage constraints. 

A disturbance footprint has been defined for Exploratory Works and is shown in Figure 2.1 and several 
other figures throughout this section. The Exploratory Works disturbance footprint is defined as all areas 
subject to clearing and ground disturbance. 

Table 2.1 Summary of Exploratory Works elements 

Project element Overview 

Exploratory tunnel An exploratory tunnel approximately 3.1 km long 

Horizontal and test 
drilling 

Horizontal and other test drilling, investigations and analysis at the proposed cavern location 
and associated areas, and around the portal construction pad, access roads and excavated 
rock emplacement areas all within the disturbance footprint 

Portal construction pad An entrance structure at the western end of the exploratory tunnel, and an area for 
infrastructure, equipment and activities required for the construction of the exploratory 
tunnel 

Accommodation camp A fully serviced accommodation camp catering for a construction workforce of up to 152 
personnel 

Access roads 26 km of road upgrades and approximately 2 km of new roads to facilitate access to the 
project area 

Barge access The construction and use of two new barge ramps on Talbingo Reservoir at the existing 
Talbingo Spillway and Middle Bay 

Supporting infrastructure Provision of power, communications, water and waste infrastructure and services to the 
construction sites 

Excavated rock 
management 

Up to 750,000 m3 of bulked excavated rock to be placed within temporary emplacement areas 
within Lobs Hole and/or subaqueous placement within Talbingo Reservoir subject to 
management and monitoring 

Revegetation and 
rehabilitation 

Post-construction revegetation and rehabilitation of areas disturbed by construction elements 
and activities, including removal and decommissioning of construction facilities (should 
Snowy 2.0 not proceed). 

As mentioned in Chapter 1, Exploratory Works is a separate application to the construction and operation 
of Snowy 2.0. Therefore, decisions regarding whether Snowy 2.0 proceeds are separate to Exploratory 
Works. Should Snowy 2.0 not proceed, constructed elements of Exploratory Works would be 
decommissioned and rehabilitated in consultation with NPWS, ensuring the values of KNP are maintained. 
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2.1.2 Guiding design principles and approach  

Given the complexities of Exploratory Works, its scale and schedule, an iterative and risk-based design 
and assessment process was adopted in identifying and assessing potential environmental impacts. This 
iterative process to develop the design and construction methods for Exploratory Works was undertaken 
with the guiding principles of avoiding and minimising environmental impacts where possible. This EIS has 
been prepared with consideration of impacts commensurate with the levels of risk identified through the 
iterative design and assessment process. 

The challenges for the design team included the need to develop solutions that balance the need for 
ensuring a safe working environment for the construction of Exploratory Works, including the safe 
movement of plant, equipment, materials and workforce across the site, with the need to preserve and 
protect the values of the KNP and the environmental constraints of the location. Throughout the design 
process, the objective was to identify and avoid sensitive locations, to minimise the construction footprint 
and maintain as much of the existing natural environment as is feasible. For this reason, Lobs Hole was 
selected as a works area because it has historically been subject to disturbance associated with the 
former town, grazing, cultivation and mining. 

This means that the facilities and infrastructure proposed in this EIS are sufficient for Exploratory Works 
only, but if the main Snowy 2.0 project is approved to proceed, they may need to be augmented to 
accommodate further development for this purpose. For example the accommodation camp has been 
designed to accommodate the Exploratory Works workforce only and has been sited in a cleared area 
with low value vegetation.  
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2.2 Exploratory tunnel 

2.2.1 Purpose and location 

The purpose of the exploratory tunnel is to optimise the location, design and construction method of the 
power station cavern. An exploratory tunnel of approximately 3.1 km is proposed to provide access to the 
location of the largest cavern (the cavern for the machine hall) for the underground power station. This 
will enable horizontal drilling at the cavern location and help gain a greater understanding of 
underground conditions at the cavern location which, in turn, is required to finalise the design of 
Snowy 2.0. A minor variation of an additional approximately 500 m may be required if the exploratory 
drilling indicates poor ground conditions in the nominated cavern location. 

The exploratory tunnel is proposed in the north-east section of Lobs Hole and will extend in an east-west 
direction with the portal and portal construction pad to be outside the western end of the tunnel at a site 
east of the Yarrangobilly River and is shown on Figure 2.1. 

2.2.2 Infrastructure and design 

The exploratory tunnel will have a finished clearance of approximately 8 m by 8 m with a D-shaped cross 
section. The proposed tunnel cross-section is provided in Figure 2.2. The cross-section shape and 
dimensions are designed to allow two-lane traffic for the removal of excavated material along with 
ventilation and drainage of groundwater. Minor expansions (niches) within the tunnel will be required to 
allow for material crushing and turning bays during construction. 

 

Figure 2.2 Exploratory tunnel cross section 
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The exploratory tunnel will have the following functions: 

• plant, equipment and personnel access and egress to the cavern location to conduct geological 
testing; 

• spoil removal; 

• ventilation; 

• routing of services; and 

• dewatering. 

Subject to obtaining the necessary approvals if Snowy 2.0 proceeds, the exploratory tunnel could be 
utilised to form the main access tunnel (MAT) to the underground power station for Snowy 2.0. 

i Tunnel lining 

The exploratory tunnel will be shotcrete-lined with permanent anchor support, and incorporate a 
groundwater management system.  

ii Lighting and ventilation 

The exploratory tunnel will have adequate lighting installed to enable workers to carry out work safely 
and effectively. Lighting will be designed in accordance with relevant tunnelling and construction 
standards. All underground work fronts will be ventilated. Ventilation will be designed in accordance with 
relevant design principles for underground ventilation systems.  

iii Dewatering, treatment and disposal 

Groundwater intersected during tunnelling will be contained and transferred to the portal for treatment 
and management. Construction pits with submersible pumps will be provided with interconnected hoses 
that discharge to the tunnelling affected water sedimentation pond at the tunnel portal. Areas identified 
during forward probing with the potential for high groundwater flows may require management through 
a detailed grouting program or similar. 

iv Tunnel portal 

The portal will provide a safe and stable entrance to the exploratory tunnel. The location of the tunnel 
portal is shown on Figure 2.3. The tunnel portal will be established at the western end of the exploratory 
tunnel and provide access and utilities to the exploratory tunnel during construction and operations. The 
portal will house diesel-generated power, communications, ventilation and water infrastructure. An 
example of a finished portal structure is shown in Photograph 2.1. 
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Photograph 2.1 Finished Tumut 2 power station tunnel portal 

2.3 Portal construction pad 

2.3.1 Purpose and location 

A portal construction pad for the exploratory tunnel will provide a secure area for construction activities. 
Infrastructure at the portal construction pad will primarily support tunnelling activities and include a 
concrete batching plant (CBP) and associated stockpiles, site offices, maintenance workshops, 
construction support infrastructure, car parking and equipment laydown areas. A temporary excavated 
rock stockpile area is also required to stockpile material excavated during tunnel construction before its 
transfer to the larger excavated material management areas at Lobs Hole. 

The portal construction pad will be excavated to provide a level construction area with a near vertical face 
for the construction of the portal and tunnelling. The layout of the portal construction pad is shown in 
Figure 2.3. The portal construction pad will be adjacent to the tunnel portal at the western end of the 
exploratory tunnel. The area required for the portal construction pad is approximately 100,000 m2. A 
description of the key facilities and equipment to be sited at the portal construction pad is provided in 
this section. 
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2.3.2 Infrastructure and design 

i Site offices and workshops 

A site office will provide the primary base for personnel and contractors working during construction. A 
dedicated workshop is also required for the servicing of heavy plant and equipment as well as pre-
fabrication. The workshop will comprise a covered area of approximately 1,125 m2. The indicative site 
office and workshop locations are shown in Figure 2.3. 

ii Concrete batching plant 

A CBP will be required to support the tunnel construction, tunnel shotcreting, portal construction and 
construction of footings, base slabs for structures and other applications that require pre-cast concrete 
segments or concrete cast in-situ. Stockpiles providing around two to three months of CBP feedstock 
(aggregate and sand) are expected to be needed, and will be stored within the portal construction pad 
footprint. 

A CBP design capacity of 50 cubic metres (m3) per day is expected to be sufficient to service the 
Exploratory Works construction schedule. There is also sufficient space to enable an increase in capacity 
of the CBP if required within the assessed footprint of the portal construction pad. The predicted total 
concrete production required for Exploratory Works is approximately 50,000 m3. 

iii Fuel storage facility 

The main fuel storage facility for Exploratory Works will be north-west of the tunnel portal as shown in 
Figure 2.3. The fuel storage facility will have capacity to store approximately 275,000 litres (L) of fuel and 
have an area of around 122 m2. Fuel storage facilities will also be provided at ancillary construction areas 
as described in Section 2.10.6. 

Environmental controls will include:  

• an asset protection zone (APZ) to minimise bushfire risks; and 

• fully bunded enclosure to minimise the risks of spills and loss of containment. 

iv Vehicle and equipment storage and maintenance 

A laydown area for vehicle, equipment and materials storage will be established at the portal construction 
pad near the temporary excavated material stockpile. The laydown area will have an area of 
approximately 9,000 m2. Engineering and manufacturing plant and materials will also be stored in the 
workshop which will be near the CBP. A vehicle and equipment wash down facility will also be established 
on the west side of the portal construction pad. 

A dedicated covered area of approximately 800 m2 is proposed for storage of consumables associated 
with the tunnelling and activities at the portal construction pad. The vehicle and equipment storage 
locations are provided in Figure 2.3. 

Vehicle and equipment storage and maintenance will also be provided at ancillary construction areas as 
described in Section 2.10.6. 
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v Magazine (explosives) 

To facilitate the drill and blast method for tunnel construction, an explosives magazine will be required, 
and will be near the tunnel portal at the portal construction pad. The location of the explosives magazine 
is provided in Figure 2.3. The magazine will be designed in accordance with relevant legislation, standards 
and codes of practice for the storage and handling of explosives in NSW. This will include the 
implementation of all required emergency, security and safety plans required by SafeWork NSW and 
under relevant legislation. To minimise hazards associated with the storage of explosives the magazine 
has a minimum setback distance of 18.11 m to nearby structures and vegetation. 

vi Materials stockpiles 

Materials stockpiles are required at the portal construction pad for temporary storage of building 
materials and excavated rock. These materials will be stockpiled at the CBP. A temporary excavated rock 
stockpile area is also required for material excavated during tunnel construction before its transfer to the 
larger excavated material management areas. The excavated rock will be transported by truck from the 
portal construction pad to the emplacement areas by road. Building materials may also be stored in this 
area as required. 

2.3.3 Impact avoidance and minimisation 

Key considerations of environmental impacts during the design of the portal construction pad included 
establishing a 50 m setback from the Yarrangobilly River to avoid impacts to riparian habitat from 
vegetation clearance and stormwater runoff. The arrangement of the portal construction area was 
designed to incorporate sufficient APZs without impacting the 50 m Yarrangobilly buffer. 

2.4 Accommodation camp 

2.4.1 Purpose and location 

An accommodation camp will provide accommodation and supporting services for workers near the 
exploratory tunnel.  

2.4.2 Infrastructure and design 

The accommodation camp will comprise up to 152 single rooms with private ensuites. The 
accommodation camp layout includes ensuite rooms surrounding central facilities including a kitchen, 
gym, administration office, laundry, maintenance building, sewage and water treatment plants and 
parking that will service the Exploratory Works workforce. The conceptual layout of the accommodation 
camp is shown on Figure 2.4. 

The accommodation camp will provide food and beverage services to the Exploratory Works workforce in 
the dedicated kitchen. Laundry facilities will be provided in the central facilities building. A gym and 
recreation facility will be provided for use by the workforce during stays at the accommodation camp. 

Access to the accommodation camp will be via an access road connecting to the north side of Lobs Hole 
Road at Lobs Hole. Car and bus parking facilities will be provided for the workforce. 
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2.4.3 Impact avoidance and minimisation 

Key considerations of environmental impacts during the design of the accommodation camp are listed 
below: 

• siting the camp in an area largely devoid of vegetation with only small areas of low value 
vegetation remaining;  

• establishing a 50 m setback from the Yarrangobilly River to avoid impacts to riparian habitat from 
vegetation clearance and stormwater runoff; and 

• arranging the site layout so that adequate bushfire APZs can be established without impacting the 
50 m Yarrangobilly River buffer. 

2.5 Excavated rock management 

2.5.1 Purpose and location 

It is estimated that up to 750,000 m3 of bulked materials will be excavated, mostly from the exploratory 
tunnel and portal construction pad with additional quantities from road upgrade works. Initial 
information suggests a small volume of tunnel rock may be potentially acid forming (PAF), requiring 
suitable management and design techniques for emplacement and disposal. Subject to geochemical 
testing of the rock material, excavated rock will either be re-used, placed on land or placed subaqueously 
within Talbingo Reservoir. The proposed on land and subaqueous placement areas are described further 
in this section.  

A flow chart showing the proposed process for excavated rock management is provided in Figure 2.5. As 
shown in this figure excavated material will be managed for either re-use, on land or subaqueous 
placement. 

2.5.2 Re-use of materials 

i Management 

Excavated material identified as suitable for re-use will be re-used within the construction of Exploratory 
Works or made available to NPWS for road-base materials within KNP. Excavated material will be 
identified as suitable for re-use based on geochemical testing and particle size. It is expected that up to 
40,000 m3 of suitable excavated material will be made available to NPWS for use in road maintenance and 
upgrades. Transportation and re-use of materials by NPWS will be subject to a separate approvals 
process. Material identified as reactive and unsuitable for re-use will be managed as per the on land rock 
placement detailed in Section 2.5.3. 

ii Storage 

Excavated material identified as suitable for re-use will be placed in the western emplacement area. The 
western emplacement area is shown on Figure 2.6. All remaining material placed in this emplacement 
area will be removed following the completion of Exploratory Works. 
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2.5.3 On land rock placement 

i Management 

Excavated materials for on land placement will be placed in one of two rock emplacement areas at Lobs 
Hole as described in Figure 2.5 and shown on Figure 2.6, the eastern and western emplacement areas. On 
land placement of excavated rock will involve a mix of the following options: 

• Permanent landform – excavated material will be placed within the eastern emplacement area to 
create (subject to agreement with NPWS) a permanent landform suitable for future recreational 
uses in the long term following completion of the main Snowy 2.0 project construction, should it 
proceed. 

• Disposal outside the KNP – if the main Snowy 2.0 project does not proceed, any excavated material 
not incorporated in the eastern emplacement permanent area will be disposed of to a suitable 
location outside the KNP subject to consultation with NPWS and further assessment and approvals. 

ii Eastern emplacement area 

The eastern emplacement area is within Lick Hole Gully at Lobs Hole and is shown in Figure 2.6. 
Consultation with NPWS throughout the design process has identified an opportunity for the eastern 
emplacement area to form a permanent landform that enables greater recreational use of Lobs Hole 
following the completion of Snowy 2.0’s construction, should it proceed. It is envisaged that the 
excavated material emplacement area will provide a relatively flat landform suitable for camping and 
basic recreational facilities to be confirmed in consultation with NPWS. 

The emplacement area has a capacity of up to 600,000 m3 of material. It will be approximately 25 m 
maximum depth and be benched down to the northern edge of the emplacement which is setback more 
than 50 m from the Yarrangobilly River.  

The eastern emplacement area will be built from the bottom-up and maintain a 50 m buffer to the 
Yarrangobilly River. The design target permeability of the eastern emplacement area will approach the 
natural rate of groundwater recharge, that is, 1.10-5 metres per second (m/s). This will be achieved by 
trafficking of each layer during its construction. 

The eastern emplacement area will be built in eleven 2 m lifts, with each lift built in two 1 m layers. Each 
lift will be separated from the lift above by a 4 m bench. The crest of each bench will be bunded so that 
runoff from the batter slope above the bench is captured and then slowly infiltrates the landform. 
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a. Design and management 

The design and management of the eastern emplacement area will incorporate systems for avoidance, 
minimisation and management of environmental impacts to the surrounding local environment.  

Key matters been considered in the design of the emplacement area include: 

• the potential presence of PAF material in the exploratory tunnel excavated rock; and 

• impacts on surface water quality and discharges to the Yarrangobilly River. 

The guiding principles for the design, siting, construction method and long-term management of the 
emplacement area undertaken for Exploratory Works are listed below: 

• reducing potential for seepage entering the Yarrangobilly River or forming groundwater recharge; 

• avoidance of known environmental constraints. This includes a 50 m setback from the Yarrangobilly 
River, avoiding disturbance to the former Lobs Hole mine area and avoidance of heritage items 
such as the Washington Hotel; and 

• management of existing surface water flows from Lick Hole Gully. 

Environmental management measures that will be implemented for the emplacement area include: 

• an acid consuming (AC) pad will be built beneath the eastern emplacement area to separate PAF 
material from water flows through Lick Hole Gully; 

• AC limestone layers will be incorporated into the eastern emplacement area for passive treatment 
of PAF material; 

• an operational testing method will be developed prior to construction to ensure adequate AC 
limestone is included in the emplacement areas to neutralise potential acidity; 

• the emplacement areas will be constructed in a manner that maximises trafficking, thereby 
reducing the hydraulic conductivity of the emplacement area and reducing the potential for 
groundwater recharge and/or discharge to the Yarrangobilly River; 

• the emplacement area construction method will include a method to stabilise the emplacement 
areas using stockpiled soil and vegetation; and 

• drains, diversions and other water management infrastructure will be installed. 

Should monitoring identify unacceptable impacts from this emplacement area, it will be removed and Lick 
Hole Gully rehabilitated in consultation with NPWS.  

iii Western emplacement area 

The western emplacement area will be used to store excavated materials suitable for re-use as described 
in Section 2.5.2. All remaining material placed in this emplacement area will be removed following the 
completion of Exploratory Works. 
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2.5.4 Subaqueous rock placement 

Suitable excavated material will be placed within Talbingo Reservoir as part of Exploratory Works. An 
initial program of up to 50,000 m3 will be carried out. The program will be implemented in a section of 
Talbingo Reservoir in accordance with a detailed management plan based on an engineering method 
informed through the materials’ geochemistry and reservoir’s characteristics. The purpose of the program 
is to confirm the suitability of the emplacement method for future excavated rock material from the 
construction of Snowy 2.0, should it proceed. 

Should the initial phase show that there are minimal impacts to the reservoir from the subaqueous rock 
placement, the subaqueous rock placement program may be continued to include subaqueous placement 
of a greater proportion of excavated rock (ie up to 750,000 m3) subject to further consultation with 
relevant authorities. 

The rock for subaqueous placement will be taken from the excavated rock emplacement areas as 
described above. Testing of the excavated material would be conducted during excavation to assess 
geochemical properties. Any rock assessed as unsuitable for subaqueous placement based on the prior 
geochemical and leachability testing would be separately emplaced on-land and not used in the program 
(refer to Figure 2.5). Suitable (ie non-reactive material) would be stored at the on-land rock emplacement 
areas and then transported and loaded to a barge, for subaqueous placement.  

All placement within the reservoir would occur within silt curtains and be subject to a detailed monitoring 
regime before, during, and after placement. Suitable placement areas have been identified for 
Exploratory Works and are described in the section below. Further detailed information is also provided in 
Appendix L. 

i Subaqueous rock placement areas 

The selection of subaqueous rock placement locations considered several criteria including aquatic 
ecology, environmental and social considerations, available water depth, potential for resuspension, 
distance from load-out point in Middle Bay, Snowy Hydro operations and ability to implement 
environmental controls during placement. The following three potential locations for subaqueous rock 
placement have been identified: 

• Plain Creek Bay; 

• Cascade Bay; and 

• Ravine Bay. 

The indicative subaqueous rock placement areas are provided in Figure 2.7. 

The initial phase will place up to 50,000 m3 of excavated material within the Plain Creek Bay subaqueous 
rock placement area. Should the trial show that there are minimal impacts to the reservoir from the 
subaqueous rock placement at Plain Creek Bay, the subaqueous rock placement program may be 
expanded to include subaqueous placement at Cascade Bay and/or Ravine Bay. 
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ii Management and monitoring 

A specific water quality monitoring program would be developed for subaqueous placement together 
with a management action plan. The following will be carefully monitored and assessed during the 
program: 

• water quality monitoring to establish the effectiveness of control measures during subaqueous 
placement; 

• physical and chemical testing of excavated material every 5,000 m3 before placement to assess the 
potential for geochemical reactivity; and 

• the bathymetry of the subaqueous placement areas before and after placement. 

The management, mitigation and monitoring measures would be refined following ongoing investigations. 
Mitigation measures to be implemented during the program are detailed in Chapter 6 and Appendix L. 

iii Management response 

In the event that monitoring of the subaqueous rock placement identifies likely unacceptable 
environmental impacts, management responses will be executed. The management responses would 
include: 

• investigate the issue; 

• modify work practices if required; and 

• stop placement if required. 

iv Continuation of subaqueous rock placement 

Should the initial phase show that there are minimal impacts to the reservoir from the subaqueous rock 
placement, the subaqueous rock placement program may be continued to include subaqueous placement 
of a greater proportion of suitable excavated material (ie over 50,000 m3) subject to further consultation 
with relevant authorities. 

  



\\e
mm

sv
r1\

EM
M\

Jo
bs

\20
17

\J1
71

88
 - S

no
wy

 H
yd

ro 
2.0

\G
IS

\02
_M

ap
s\_

EI
S_

EW
\EI

SE
W0

34
_In

dic
ati

ve
Ex

ca
va

ted
Ma

ter
ial

Pla
ce

me
nt_

20
18

07
14

_0
8.m

xd
 16

/07
/20

18

GDA 1994 MGA Zone 55
Source: EMM (2018); Snowy Hydro (2018); ESRI (2018); SMEC (2018); DFSI (2018); GA (2017); LPMA (2011)

Subaqueous excavated rockplacement

RAVINE BAY
PLAIN CREEK BAY

CASCADE BAY

Plain Creek

Yorkers Creek

Middle Creek

TALBINGO
RESERVOIR

Access road upgrade
Access road extension
Communications cable
Subaqueous rock placement area
Major watercourse
Local road
Track

Middle Bay barge access
Disturbance area - barge infrastructure
Disturbance footprint
Avoidance footprint

0 0.5 1
km ´KEY

Snowy 2.0Environmental Impact StatementExploratory WorksFigure 2.7



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 2-19  

2.6 Road access and transport 

2.6.1 Purpose and location 

Access and transport works are required to: 

• provide for the transport of excavated material between the exploratory tunnel and the excavated 
rock emplacement areas; 

• accommodate the transport of oversized loads as required; and 

• facilitate the safe movement of plant, equipment, materials and construction workers onto and 
across the construction sites. 

The access roads will be upgraded or established to provide access for a truck and dog trailer. The access 
road upgrades and establishment are provided in Figure 2.8.  

Barge access to the project area is also proposed and is detailed in Section 2.7. Barge access will be 
provided for roll-on roll-off barges via barge ramps near the Talbingo Spillway (at the northern end of 
Talbingo Reservoir) and Middle Bay (at the southern end of the reservoir). 

Helicopter access to the project area will also be provided by an existing helipad at Lobs Hole near the 
eastern rock emplacement area. 

2.6.2 Access roads 

The access road works are summarised into the following categories: 

• upgrades to existing roads that do not require widening (eg surface works); 

• access road upgrades including track widening; 

• construction of new roads; and 

• watercourse crossings. 
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In total, 18.5 km of road widening, 7.5 km of road upgrades that do not include widening, 2 km of new 
roads and two watercourse crossings are proposed for Exploratory Works. A summary of the access road 
works required is provided in Table 2.2 below and further described in this section. 

Table 2.2 Access road works summary 

Roadwork area Overview 

Road upgrades without widening 

Upper Lobs Hole Ravine 
Road  

Minor upgrades to 7.5 km section of existing road. Generally only single lane access will be 
provided. No cut and fill earthworks or vegetation clearing will be undertaken 

Road upgrades with widening 

Lower Lobs Hole Ravine 
Road 

Upgrades to 6 km section of existing road involving cut and fill earthworks in some sections, 
with two-way access provided 

Lobs Hole Road Upgrade to 7.3 km section of existing road providing two-way access 

Mine Trail Road Upgrade to 2.2 km section of existing track to two-way access 

Spillway Road Upgrade of a 3 km section of existing road to provide two-way access to the proposed 
Talbingo barge ramp 

New roads 

Mine Trail Road 
extension 

Establishment of a new two-way road providing access to the exploratory tunnel portal 

Middle Bay Road Establishment of a new two-way road to the proposed Middle Bay barge ramp 

Watercourse crossings 

Wallaces Creek Bridge Establishment of a new bridge at Wallaces Creek as part of the Mine Trail Road extension 

Camp Bridge Establishment of a new bridge across Yarrangobilly River as part of Lobs Hole Road upgrade 

For public safety reasons, public access to Lobs Hole Ravine Road will be restricted from both the Snowy 
Mountains Highway (in the north) and Link Road (in the south) for the duration of Exploratory Works. 

i Road upgrades without widening 

The upper section of Lobs Hole Ravine Road requires minor upgrades to a 7.5 km section of existing flat to 
undulating track referred to as Upper Lobs Hole Ravine Road. Due to identified sensitive biodiversity 
values within the surrounding vegetation, only minor upgrades are proposed to provide for generally one-
way traffic. This section of Ravine Road will have maintenance activities to rehabilitate gravel pavement 
to 4 m lane width, maintain drainage paths, installation of guideposts and snow poles above the snow 
line. The existing roadway provides adequate space for passing bays in several sections and no vegetation 
clearing will be required. The Upper Lobs Hole Ravine Road upgrade is provided in Figure 2.9 with inset 
photos showing the condition of the existing road. 
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ii Road upgrades with widening 

Several access roads will be upgraded and widened to provide two lane access. These road upgrades 
include upgrades to Lower Lobs Hole Ravine Road, Lobs Hole Road, Mine Trail Road and Spillway Road. 
These road works will include culvert and drainage, road widening, retaining walls, gravel pavement 
overlay, installation of guideposts, guard fences and snow poles above the snow line. The Lower Lobs 
Hole Ravine Road upgrade is provided in Figure 2.9 with inset photos showing the condition of the 
existing road. Mine Trail Road, Lobs Hole Road and Middle Bay Road are provided in Figure 2.10 with inset 
photos showing the condition of the existing roads. 

iii New roads 

Two new roads will be established at Middle Bay Road and an extension to Mine Trail Road and are shown 
in Figure 2.10. New road establishment works will include clearing and grubbing, installation of several 
culverts, drainage channels and outlet protection works, road construction, gravel pavement, installation 
of guideposts and guard fence. 

iv Temporary construction access road works  

A temporary construction road is required between Wallaces Creek and the exploratory tunnel portal 
until Mine Trail Road extension is complete and is shown in Figure 2.11. This temporary road will enable 
haulage of excavated material from the exploratory tunnel, portal and portal construction pad during the 
initial stages of Exploratory Works, while the permanent access road works are constructed. 

2.6.3 Watercourse crossings 

Bridge construction works will be required at two locations for Exploratory Works as described in Table 
2.3. The locations of bridge works are shown in Figure 2.11. 

Table 2.3 Watercourse crossing summary 

Bridge works area Overview 

Camp Bridge An existing crossing on Yarrangobilly River will be used as a temporary crossing while a new 
permanent bridge is built as part of Lobs Hole Road upgrade. The existing crossing will require 
the crossing level to be raised with rocks to facilitate vehicle passage. The rocks used to raise the 
crossing level will be removed and the crossing no longer used once the permanent bridge has 
been constructed. The new bridge (Camp Bridge) will be a permanent crossing and used for both 
Exploratory Works and Snowy 2.0 main works (if it proceeds).  

Wallaces Creek Bridge Establishment of a new permanent bridge at Wallaces Creek as part of the Mine Trail Road 
extension. Establishment of this bridge will require an initial temporary pre-fabricated ’Bailey 
bridge’ to be constructed, which will be removed before the end of Exploratory Works. 

The design for permanent bridges at both crossings will consist of steel girders with a composite deck. 
This is the most common type of permanent bridge constructed in and around the existing Snowy 
Scheme. 

The construction works for the temporary and permanent watercourse crossings will be undertaken 
incorporating controls to minimise mobilisation of sediments into the Yarrangobilly River. In addition, the 
design of both the temporary and permanent structures has incorporated appropriate aquatic ecology 
controls to allow for fish passage.  



Source: EMM (2018); Snowy Hydro (2018); NearMap (2018); SMEC (2018); Robert Bird (2018); LPMA (2011)
KEY Lobs Hole Ravine Road upgrades

Snowy 2.0Environmental Impact StatementExploratory WorksFigure 2.9

UPPER LOBS HOLE RAVINE ROAD

LOWER LOBS HOLE RAVINE ROAD

EASEMENT - LAYDOWN

LINK ROAD

LINK ROAD

GO
AT

RI D
GER

O AD

BEEBYS GULLY

LIC
K HOLE

GU
LLY

YARR

A NGOBILLY RIVER

SH
EE

PS
TA

TIO
NCR E EK

CAV
E G

UL
LY

RA
CE

COURSECR
EEK

TH

REE MILE CR EEK

O'HARES CREEK
MILK SHAN

TY CREEK

STABLE CRE EK

SECTION CREEK

PROS PECTOR C REEK

WALLACE

SCREEK

LOBS HOLE

LOBS HOLE
RAVINE ROAD

TALBINGO ACCESS

\\e
mm

sv
r1\

EM
M\

Jo
bs

\20
17

\J1
71

88
 - S

no
wy

 H
yd

ro 
2.0

\G
IS

\02
_M

ap
s\_

EI
S_

EW
\EI

SE
W0

35
_L

HR
RU

pg
rad

e_
20

18
07

11
_0

5.m
xd

 16
/07

/20
18

0 2.5 5
km

0 0.5 1
km

GDA 1994 MGA Zone 55 ´
Access road upgrade -
without widening
Access road upgrade - with
widening
Access road extension
Main road
Watercourse

Disturbance footprint
Avoidance footprint

EASEMENT - LAYDOWN

LOWER LOBS HOLE RAVINE ROAD

UPPER LOBS HOLE RAVINE ROAD

LINK ROAD



CAMP BRIDGE WALLACES CREEK BRIDGE
MINE TRAIL ROAD EXTENSION

MINE TRAIL ROAD UPGRADE

LOBS HOLE ROAD UPGRADE

MIDDLE BAY ROAD

MINE TRAIL ROAD 1 PHOTO

MINE TRAIL ROAD 2 PHOTO

MIDDLE BAY ROAD PHOTO

CAVE
GULLY

ST
ABLEC

R E EK

LIC
KHO LE

GU
LLY

YARRANGOBILLY RIVER

´
0 200 400

mSource: EMM (2018); Snowy Hydro (2018); NearMap (2018); SMEC (2018); Robert Bird (2018)
GDA 1994 MGA Zone 55

Snowy 2.0Environmental Impact StatementExploratory WorksFigure 2.10

Lobs Hole Road and Mine TrailRoad upgrades and extension

TALBINGO ACCESS

LOBS HOLE

LOBS HOLE
RAVINE ROAD

Permanent bridge
Access road upgrade
Access road extension
Exploratory tunnel
Communications cable
Watercourse
Middle Bay barge access
Disturbance footprint
Avoidance footprint

KEY
\\e

mm
sv

r1\
EM

M\
Jo

bs
\20

17
\J1

71
88

 - S
no

wy
 H

yd
ro 

2.0
\G

IS\
02

_M
ap

s\_
EIS

_E
W\

EIS
EW

03
6_

LH
RM

TR
_2

01
80

71
4_

08
.m

xd
 16

/07
/20

18

MIDDLE BAY ROAD

MINE TRAIL ROAD - 1 MINE TRAIL ROAD - 2



CAMP BRIDGE

WALLACES CREEK BRIDGE

TEMPORARY HAUL ROAD

S TA
BLE

CREEKCAVE
GULLY

WALLACES CREEKLIC
K HO

LE

GU
LLY

YARRANGOBILLY RIVER

´
0 200 400

mSource: EMM (2018); Snowy Hydro (2018); NearMap (2018); SMEC (2018); Robert Bird (2018)
GDA 1994 MGA Zone 55

Snowy 2.0Environmental Impact StatementExploratory WorksFigure 2.11

Temporary roads and bridges

TALBINGO ACCESS

LOBS HOLE

LOBS HOLE
RAVINE ROAD

Temporary haul road
Temporary bridge
Permanent bridge
Portal construction pad and
accommodation camp conceptual layout
Exploratory tunnel
Access road upgrade
Access road extension
Watercourse
Disturbance footprint
Avoidance footprint

KEY
\\e

mm
sv

r1\
EM

M\
Jo

bs
\20

17
\J1

71
88

 - S
no

wy
 H

yd
ro 

2.0
\G

IS\
02

_M
ap

s\_
EIS

_E
W\

EIS
EW

04
0_

Te
mp

Ro
ad

sB
rid

ge
s_

20
18

06
26

_0
3.m

xd
 16

/07
/20

18



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 2-26  

2.6.4 Impact avoidance and minimisation 

Key considerations of environmental impacts during the design of the access and transport infrastructure 
are listed below: 

• establishing a 50 m setback from the Yarrangobilly River to avoid impacts to riparian habitat; 

• establishing an avoidance area and minimising upgrade works along the upper section of Lobs Hole 
Ravine Road to avoid impacts to identified habitat for Smoky Mouse; 

• investigating use of the existing transmission line easement as an alternative access route to the 
Upper Lobs Hole Ravine Road, however further biodiversity surveys identified Smoky Mouse 
habitat within vegetation along the edges of the easement and this alternative was discounted; 

• establishing an alternative access option via barge to minimise upgrades to Lobs Hole Ravine Road 
and avoid impacts to Smoky Mouse; 

• avoiding heritage items including the Washington Hotel; 

• avoiding disturbance to known contaminated areas including the former Lobs Hole mine;  

• using of existing roads and cleared areas at Lobs Hole; and 

• minimising disturbance of potential aquatic habitat and fish passage through design of temporary 
bridge crossings.  

2.7 Barge access and transport 

2.7.1 Purpose and location 

Given the avoidance measures implemented on Lobs Hole Ravine Road to maintain Smoky Mouse habitat, 
an alternative to road access through use of barge access to the project area, is proposed. The barge 
access infrastructure will enable transport of bulky and heavy equipment and provide alternative access 
in case of emergency. Heavy equipment for barge transport may include drilling jumbos, haul trucks and 
large excavators for portal construction and establishment of work sites. Materials including cement, 
aggregates, sand and steel could also be delivered by barge. The barge access infrastructure includes: 

• a new barge ramp near the Talbingo Spillway (Talbingo barge ramp); 

• a new barge ramp at Middle Bay (Middle Bay barge ramp); 

• occasional use of the existing Talbingo Reservoir boat ramp near the dam wall; and 

• dredging to facilitate ramp construction and barge navigation. 

A barge access infrastructure report was prepared by Royal HaskoningDHV which provides details of the 
conceptual design and construction methods for the barge access infrastructure and is provided in 
Appendix L. This section provides a summary of construction and operation of the barge infrastructure. 
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2.7.2 Infrastructure and design 

i Talbingo and Middle Bay barge ramps 

The Talbingo barge ramp is on Snowy Hydro owned land at the north end of Talbingo near the existing 
Talbingo Spillway and will comprise a barge ramp and adjacent laydown area. The Talbingo barge ramp 
will be a concrete ramp at a grade of 1:10 (vertical:horizontal) approximately 10 m wide. The reservoir 
bed 20 m either side of the centreline of the barge ramp will be no higher than the barge ramp surface. 
The infrastructure for the Talbingo barge ramp is provided in Figure 2.12. 

The Middle Bay barge ramp and access makes use of existing access and previously disturbed areas near 
the existing Middle Bay unformed boat launching area. The Middle Bay barge ramp will take the form of a 
concrete ramp at a grade of 1:10 (vertical:horizontal) and be approximately 15 m wide. The infrastructure 
proposed for Middle Bay barge ramp is provided in Figure 2.13. 

The barge ramps will be constructed from cast in-situ concrete above the reservoir FSL and pre-cast 
concrete planks or slabs below FSL. The pre-cast planks will be laid on a pre-prepared flexible foundation 
comprising bedding material screed and compacted at the desired grade. The planks will be connected 
with stainless steel straps and pins. The barge’s bow ramp will be lowered onto the concrete barge ramp 
to enable vehicles, plant and equipment to roll-on and roll-off the barges. The barges will be positioned 
using tugs and held against the concrete ramp by mooring lines attached to bollards near the crest of the 
ramp. The mooring lines will be tensioned using a winch to ensure the barges are held securely in place. 

ii Middle Bay navigation channel 

Dredging is required to establish a navigation channel on the approach to the Middle Bay barge ramp. The 
concept layout of the navigation channel is provided in Figure 2.13. The minimum channel depth would 
be 534.7m Australian Height Datum (AHD) for Exploratory Works. 

Channel batters formed by dredging would be approximately 1:2 (vertical:horizontal). Acceptable dredge 
batters would be confirmed following review of the geotechnical investigation (refer to Section 2.10.2). 
The minimum width of the navigation channel would be 50 m. Turning basins would be 100 m. The width 
of the navigation channel may increase in the vicinity of bends in the channel to accommodate 
navigation. 

The navigation channel alignment will also provide space for a pump intake, on the inside bend of the 
channel, approximately 80 m downstream from the toe of the ramp. The pump intake is proposed as part 
of Exploratory Works water services pipeline which is detailed further in Section 2.8.1. 

2.7.3 Barge transport 

During Exploratory Works, barges will be loaded at the Talbingo barge ramp, travel about 18 km along 
Talbingo Reservoir and be unloaded at the Middle Bay barge ramp before returning to the north. A round 
trip from Talbingo  barge ramp to Middle Bay barge ramp and return would take approximately four 
hours. Some loads may also be transported in the reverse direction, for example when equipment is no 
longer required. Barges may be towed by a tug or self-propelled. There may also be the need for smaller, 
faster maintenance boats. There are expected to be up to 24 barge movements per day transporting 
equipment and materials between Talbingo barge ramp and Middle Bay barge ramp. 

Barges at Middle Bay will also be used for transport and placement of excavated material as part of the 
sub-aqueous rock placement program (See Section 2.5.4). 

Barging may occur 24 hours a day but is likely to be used predominantly during daylight hours.  



Source: EMM (2018); Snowy Hydro (2018); NearMap (2018); SMEC (2018); PS (2018); DFSI (2017)
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2.7.4 Impact avoidance and minimisation 

Key considerations of environmental impacts during the design of barge access infrastructure included:  

• use of existing disturbed areas at the Talbingo Spillway and the Middle Bay unformed boat 
launching area; 

• submerged timber (dead trees and wood debris) removed during construction will be replaced at a 
similar depth within the reservoir to minimise impacts to potential habitat for fish and other 
aquatic biota; and 

• minimisation of impacts to recreational users of Talbingo Reservoir through avoidance of restricting 
access to Talbingo boat ramp during peak use times. 

2.8 Supporting infrastructure 

2.8.1 Water 

i Water services pipeline 

A services pipeline for the supply and discharge of water for Exploratory Works will pump water between 
Talbingo Reservoir and the exploratory tunnel portal and accommodation camp. The layout of the water 
services pipeline and associated water infrastructure is provided in Figure 2.14. 

The services pipeline intake structure will be sited near the Middle Bay barge ramp. The intake structure 
will be in the form of a submersible pump station. An electrical control cabinet will be on the reservoir 
banks above the flood level. The discharge from the pump station will be via 300 mm high density 
polythene (HDPE) pipe and the pipeline will follow the alignment of the Middle Bay Road. 

ii Water supply and use 

The portal construction pad water supply will be pumped via a water services pipeline from Talbingo 
Reservoir near the Middle Bay barge ramp. Water will be pumped to the portal construction pad which is 
east of Middle Bay. The pipeline will be terminated at a storage tank at the portal construction pad. The 
raw water will be used for non-potable purposes such as dust suppression and for tunnel construction 
and concrete batching purposes. The water services pipeline will be sized to cater for all non-potable 
purposes and the demand will reduce overtime once the tunnel seepage water can be re-used on site. 

A package water treatment plant is proposed at the accommodation camp to provide potable water to 
the accommodation camp and portal construction pad facilities and will be treated to a standard that 
complies with the Australian Drinking Water Guidelines (NHMRC 2011). The 100 kL potable water tank 
will provide a minimum of 24 hours storage. The potable water will be carted by truck from the 
accommodation camp to tanks at the portal construction pad facilities. 

A dedicated 200 kL fire water supply tank will also be maintained at the portal construction pad. For fire 
fighting services at the portal construction pad a minimum storage based on 15 L/s for two hours will be 
provided. 

The accommodation camp water supply will be pumped via the water services pipeline from Talbingo 
Reservoir at Middle Bay. Potable and non-potable water storage tanks will be at the accommodation 
camp. For fire services at the camp a minimum non-potable storage of 15 litres per second (L/s) for 
two hours will be provided. The potable water tank will provide a minimum of 24 hours storage. 
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iii Sewage and water treatment facilities 

A sewage treatment plant (STP) is proposed at the accommodation camp to treat waste water. The STP 
will treat all waste water from the accommodation camp. The STP will produce effluent quality 
comparable to standard inland treatment facilities in the region (eg Cabramurra STP, or Thredbo STP). 
Following treatment waste water will be discharged to Talbingo Reservoir via the water services pipeline 
connecting the accommodation camp to Middle Bay. 

An emergency waste water storage tank with 25,000 L capacity will be provided at the accommodation 
camp based on 12 hours storage at daily sewage load. 

The domestic sewage volume at the portal construction pad is not expected to be significant and hence it 
will be tanked from the portal construction pad to accommodation camp facilities for treatment in the 
STP.  

During Exploratory Works tunnel seepage water will be pumped to a sediment basin near the tunnel 
portal as shown in Figure 2.3. The tunnel seepage water will undergo preliminary treatment at the portal 
construction pad before it is reused for non-potable purposes at the construction site. Any excess treated 
water will be conveyed to Talbingo Reservoir through the water services pipeline. 

2.8.2 Power 

Power supply for Exploratory Works will be required at the accommodation camp, the portal construction 
pad and the Middle Bay barge ramp. Power requirements at these sites will be provided by diesel 
generator sets at the portal construction pad as shown in Figure 2.3. A temporary high voltage/low 
voltage reticulation network will connect the diesel generators to facilities throughout the project area via 
buried conduit within the Exploratory Works disturbance footprint. Diesel storage tanks will be at the 
portal construction pad. By using diesel-generated power instead of new or augmented transmission 
supply connections, the extent of ground disturbance and vegetation clearing needed to establish 
construction power has been significantly reduced. 

2.8.3 Communications 

Communication infrastructure servicing Exploratory Works will be provided via fibre optic link. The fibre 
optic service has been designed to incorporate a submarine cable from Tumut 3 power station to Middle 
Bay in Talbingo Reservoir at the barge ramp and then via a buried conduit to the accommodation camp 
and the portal construction pad. The route for the submarine fibre optic cable is provided in Figure 2.15. 
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2.9 Construction staging and timing 

2.9.1 Construction timing 

Construction of the project is anticipated to commence at the end of 2018 with substantive works 
commencing in early 2019 and to continue for an estimated 34 months. Timing for the main construction 
activities for Exploratory Works is set out in Figure 2.16 below. 

 

Figure 2.16 Indicative timing of Exploratory Works elements 

This construction program should be treated as indicative only and may change based on: 

• further work undertaken during the detailed design phase, and any further approvals for 
Snowy 2.0; 

• unseasonal weather conditions; and 

• field-based discovery, such as unexpected threatened biodiversity species or heritage items. 

2.9.2 Construction staging 

A detailed schedule will be prepared for the procurement, construction and commissioning of Exploratory 
Works. It is anticipated the schedule will include the following discrete but overlapping stages: 

• Geotechnical investigations and site establishment works: To assist the detailed design of 
Exploratory Works further geotechnical investigations will be undertaken within the disturbance 
footprint. This will include a program of geophysical surveys, test pits, and borehole drilling. Site 
establishment works will be undertaken, such as preparation for road access. 

• Detailed design and permits: Further input is required to the concept designs, as contained in this 
EIS, to produce detailed designs suitable for construction, followed by the preparation and 
lodgement of approval documentation required to allow surveyor activities, vegetation clearing, 
the construction of buildings and facilities and associated operational works. 

• Management plans: a number of management plans will be prepared in line with the conditions of 
approval and submitted to the relevant authority. 
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• Mobilisation: Once initial approvals have been granted and agreement has been reached between 
Snowy Hydro and the successful contractor(s) the process of mobilising key design and 
construction staff and establishing a presence on-site can commence. 

• Construction works: Once relevant designs are completed and approved construction works will 
commence including construction of road upgrades and extensions, the accommodation camp, the 
portal construction pad, barge facilities and the exploratory tunnel drill and blast program. The 
timing of the construction works is detailed further in Section 2.9.1. 

• Post-construction revegetation and rehabilitation, management and monitoring: Following 
Exploratory Works the continued use of Exploratory Works infrastructure will be subject to 
whether Snowy 2.0 proceeds. Should Snowy 2.0 proceed the infrastructure established for 
Exploratory Works will be used as part of Snowy 2.0. Should Snowy 2.0 not proceed, all non-
permanent infrastructure will be decommissioned and the disturbance area rehabilitated in 
accordance with an approved rehabilitation plan. 

2.9.3 Changes to public access 

i Duration of Exploratory Works 

There will be public access restrictions imposed for the duration of Exploratory Works. Changes to public 
access include: 

• the closure of public access to Lobs Hole Ravine Road from the intersection of Lobs Hole Ravine 
Road and Snowy Mountains Highway (in the north) and Link Road (in the south); 

• the closure of public access to Lobs Hole Ravine Road from the intersection with Tolbar firetrail; 

• the closure of public access to Ravine campground; 

• the closure of public access to the Middle Bay hand-launching boat ramp; and 

• restricted access to the northern part of the spillway area for the duration of Exploratory Works. 

There will be occasional temporary restrictions to public access to the Talbingo Spillway boat ramp. The 
proposed restrictions to the spillway and occasional use of the Talbingo Reservoir public boat ramp near 
the dam wall is described further in Section 2.9.3 (ii) below. 

ii Temporary/occasional 

Talbingo Spillway will be temporarily closed to the public during the construction of the Talbingo barge 
ramp. As stated above, access to the northern part of the spillway (where the barge ramp is to be 
constructed) will be restricted to the public during Exploratory Works. If required, a road along the 
southern part of the spillway foreshore will be provided to maintain public use of the southern area. 
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The existing Talbingo Reservoir boat ramp will be used intermittently only, primarily at the start of 
Exploratory Works. During use for Exploratory Works, the boat ramp will be closed to the public. This will 
be for periods of typically one to two hours. The following peak visitor use periods will be avoided: 

• for the duration of Exploratory Works 7am–9am on weekends and weekdays on school holidays 
between October and April; and 

• all day during the Christmas and Easter holiday periods. 

Any restrictions to the spillway and boat ramp access and the timetable for operation of the barge will be 
communicated to reservoir users by signage posted near Tumut 3 power station. 

There will also be some restricted boat access to the Yarrangobilly Arm upstream of the low water barge 
turning basin to prevent interactions between the public and barge operations. 

iii Following Exploratory Works 

In the long term it is expected that Exploratory Works will improve public access to Lobs Hole. These 
improvements principally relate to access and internal roads around Lobs Hole and Ravine campground, 
which will contribute to the future public enjoyment and use of the KNP in the long term. 

2.10 Construction method 

2.10.1 Construction delivery 

The current intended contract delivery method is to award two separate contracts to enable efficient 
construction of Exploratory Works following a competitive tender process. The initial Exploratory Works 
will be a construct-only contract comprising access roads and site establishment of the portal 
construction pad. A second contract requiring detailed design and construction for the remaining works 
will then be awarded. 

The successful contractors will be contractually committed to delivering the defined Exploratory Works in 
compliance with the provisions of this EIS and the conditions of approval. Snowy Hydro, as principal, will 
be responsible for overseeing the construction of Exploratory Works. This will include periodic 
inspections, monitoring and auditing the work performed by the contractors. 

2.10.2 Geotechnical investigation program 

Further survey of ground conditions is required to inform detailed design for Exploratory Works. A 
program of geotechnical investigations including geophysical survey, construction of test pits, and 
borehole drilling, within the disturbance footprint will be undertaken. 

The indicative geotechnical investigation sites are provided in Figure 2.17, and comprise a series of test 
pits, boreholes, geophysics surveys and horizontal drilling at the power station cavern on completion of 
the exploratory tunnel.  

i Test pits 

Test pits will be excavated to up to 3 m depth, unless prior refusal is reached. Bulk samples will be 
collected from the excavated material at various depths for laboratory soil testing. Dynamic cone 
penetrometers testing will also be carried out. At completion, test pits will be backfilled with the 
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excavated material and compacted. Where works are undertaken within existing roads, test pits will not 
be positioned in wheel paths. 

ii Borehole drilling 

Borehole drilling is required to facilitate the detailed design of cuttings, bridge foundations, retaining wall 
foundations, and drainage structures. Borehole drilling will be carried out using a variety of truck and 
track mounted drilling rigs. The sequence for borehole drilling is listed below: 

• drill pad establishment – including vegetation clearing, establishing a drill pad with compacted 
aggregate, installation of erosion and sediment controls, site delineation and installation of plastic 
sheeting to control hydrocarbon spills; 

• borehole drilling – by augers, washboring or diamond coring techniques; and 

• in-situ testing, measurement and collection of samples – including photographs, point load testing, 
measurement of the water level and soil sampling. 

Several boreholes will also require additional works including borehole wall imaging and installation of 
standpipe piezometers. Where no standpipes are required, boreholes will be backfilled with a lean mix 
cement grout mixture. 

iii Borehole drilling in water 

Several boreholes are proposed over water in Talbingo Reservoir to inform the detailed design of the 
barge ramps and navigation channel. Over water drilling activities are to include activities listed below: 

• mobilise and secure floating barge to reservoir floor and shoreline using concrete anchors that will 
be removed at completion of work; 

• drill boreholes using auger and rotary wash bore drilling techniques; 

• rock core drilling using triple tube diamond coring techniques to the target depth; and 

• in-situ testing and surveys including water pressure tests and acoustic surveys. 

iv Installation of standpipe piezometers 

Several boreholes will include the installation of standpipe piezometers which will be used for 
groundwater monitoring. All standpipe piezometers will be constructed in accordance with the Minimum 
Construction Requirements for Water Bores in Australia (NUCDL 2012).  

  



!!

!!
!!

!!

!!

!!

!!
!!

!! !!
!!

!!

!!

!!!!

!!

!!

!!!!

!!

!!

!!

!!

!!

!!

!!

!!

SPILLWAY ROAD

TALBINGO
RESERVOIR

MILES FRANKLIN
DRIVE

BARGE ACCESS INFRASTRUCTURE

TUMUT RIVER

´

\\e
mm

sv
r1\

EM
M\

Jo
bs

\20
17

\J1
71

88
 - S

no
wy

 H
yd

ro 
2.0

\G
IS

\02
_M

ap
s\_

EI
S_

EW
\EI

SE
W0

38
_G

eo
tec

hn
ica

lIn
ve

sti
ga

tio
n_

20
18

07
14

_0
7.m

xd
 16

/07
/20

18

GDA 1994 MGA Zone 55Source: EMM (2018); Snowy Hydro (2018); NearMap (2018); SMEC (2018); Robert Bird (2018); DFSI (2017); LPMA (2011)
KEY Geotechnical and geophysicalinvestigation sites

Snowy 2.0Environmental Impact StatementExploratory WorksFigure 2.17

!!

!!

!!
!!

!!
!!

!!

!!
!!!!!!

!!!! !!
!!!!
!!!
!

!!

!!

!!!!!!
!!!!
!!!!
!! !!

!!!! !!!! !!!!!!!!
!!
!! !!

!!!
!
!!!!

!!
!!!!
!!!!!!!!

!!!!
!!

!!

!!

!!

!! !!!!

!!
!! !!!!

!!
!!!!

!!

!!

!!!
!

!!
!!

!! !!!!
!!

!!

!!

!!

!!

!!

!!!!!!

!!!!

!!!!!!
!!

!!

!!!!!!
!!

!!

!!!!
!!

!!

!!
!!

!!
!!

!!

!!
!!

!!!!
!!!!

!!
!!

!!

!!!!
!!
!!
!!
!!

!!

!!!!
!!!!!!

!!!!!!

!!

!!

!!
!!)""

)""

)""

)"" )""

)""

)""

)""

)""

)""

)""

)""

)"" )""

)""

)"" )""

)""

)""

)""

)""

)""

WALLACES CREEK BRIDGE

CAMP BRIDGE

MINE TRAIL ROAD UPGRADE

MIDDLE BAY ROAD

LOBS HOLE ROAD UPGRADE

MINE TRAIL ROAD EXTENSION

BARGE ACCESS INFRASTRUCTURE

ON LAND ROCK MANAGEMENT

PORTAL CONSTRUCTION PAD

ACCOMMODATION CAMP

YA
RRANGOBILL

YRIVER

!!
!!!!

!!!!
!!

!!!!!!!
!!!!!!!
!!!!!!

!!!
!!!!!!!!!
!!!!!!!!

!!

!!

!!

!!

!!

!!

!!

!!
!!

!!

!!

!!

!!!!

!!

!!

!!

!!
!!

!!
!!

!!
!!!!
!!

!!
!!

!!!!!!

!!

!!

!!
!!!!!!!!

!!
!!!
!

!!
!! !!!!

!!!!!!!!!! !!!!

!!

!!

!!!!
!!!!

!!!!!!!! !!
!!

!!
!!
!!

!!!!!!!!
!!

)""

)""

)"")""

)""

)""

LOWER LOBS HOLE
RAVINE ROAD UPGRADE

UPPER LOBS HOLE
RAVINE ROAD UPGRADE

TU

M U
TRIVER

SUE CITY

MILK SHANTY

0 0.5 1
km

0 250 500
m

0 1 2
km

LOBS HOLE

LOBS HOLE RAVINE ROADTALBINGO ACCESS

Geotechnical investigation sites
!! Borehole
!! Dynamic cone penetrometer
!! Test pit

)""
)"" Geophysical spread

Access road upgrade
Access road extension

Exploratory tunnel
Communications cable
On land rock management
Disturbance footprint
Avoidance footprint



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 2-39  

v Geophysics surveys 

The geophysics surveys involve establishing temporary surface equipment that generates seismic energy 
and receives the resulting reflected/refracted seismic waves along an array of receivers. This seismic data 
involves establishing straight lines via a cable with geophones installed every 4–8 m and using small 
charges to generate seismic energy.  

The geophysical survey activities will include the activities listed below: 

• the geophone cable will be placed along the survey line with geophones spaced every 4 m;  

• survey holes will be established along the survey line every 8 m using a post hole digger or auger; 

• small charge of 100 gram (g) will be positioned at the bottom of the holes and then backfilled. A 
geophysicist will determine the amount of explosives to be used to ensure the minimum possible 
quantity is used; and 

• the seismic shots will be executed one at a time. The shot holes will be inspected by the licensed 
shot-firer after each shot and filled if necessary. 

Marine geophysics surveys are required within Talbingo Reservoir to inform the design of Middle Bay 
barge ramp and navigation channel. Marine geophysics surveys will involve deploying a line of 
hydrophones along the reservoir floor and the generation of seismic energy by a small airgun. The airgun 
will be used to produce a controlled release of compressed gas at or near the reservoir floor, at 
approximately 8 m intervals along the geophysics line. 

vi Horizontal drilling at power station cavern 

The key aim for Exploratory Works is to acquire information about the underground conditions at the 
Machine Hall cavern for Snowy 2.0. To do this a program of horizontal investigation probes at depth is 
proposed. This program will be undertaken on the completion of the exploratory tunnel. The associated 
testing includes in-situ stress testing to confirm the precise underground power station complex location 
and suitable orientation for the stress conditions at depth. 

2.10.3 Typical construction methods 

i Pre-construction methods 

Prior to the construction of any of the Exploratory Works elements, site-based pre-construction activities 
will be undertaken as outlined below. 

• each of the Exploratory Works elements will be surveyed and the extent of the approved 
disturbance footprint clearly identified and marked; 

• environmental avoidance areas will be identified and marked within the approved disturbance 
footprint; 

• any ground disturbance or vegetation clearing associated with the pre-construction activities will 
require the installation of appropriate stormwater and diversion drainage and erosion and 
sedimentation control works prior to works; 
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• all project personnel, vehicles and project equipment will be required to stay within the confines of 
approved work areas and to gain access to and from work areas via approved access routes; and 

• users of KNP and Talbingo Reservoir will be informed of the construction activities, the extent of 
work areas and the locations of environmental exclusion areas with project notifications, including 
warning signs of construction activities and notifications of access restrictions at road junctions and 
trail crossings. 

ii Road work methods 

a. Existing tracks for upgrade without widening 

Where road upgrades are proposed without widening, no works will occur beyond their current 
boundary, which will be defined by the growth of established vegetation at the edge of the track. There 
will be no vegetation clearing to upgrade these tracks, however in some instances minor trimming of 
overhanging branches may be required. 

Tracks which have erosion features and rutting that prevent safe passing will have all or some of the 
following improvement works: removal of high points, infill of scours, blade levelling and compaction of 
the surface by rolling. 

b. Track widening and construction of new roads 

Where track widening or new roads are established a minimal disturbance footprint approach will be 
adopted. Before any widening works start, the following sequence of events will be carried out:  

• drainage will be constructed; 

• clearing and grubbing works will be undertaken including the removal of high points; 

• bulk earthworks (ie cut and fill) will be carried out; 

• road pavement material will be placed on the roadway;  

• road safety furniture and signage will be installed as required; and 

• site stabilisation and rehabilitation to happen as soon as practical. 

iii Bridge construction and creek diversions 

With respect to creek crossings and potential impacts on the bed and banks of waterways, Exploratory 
Works will require: 

• the installation of Wallaces Creek Bridge; 

• the installation of Camp Bridge across Yarrangobilly River; and 

• potential, temporary water diversions within the watercourse to allow access during road and 
bridge construction. 
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For Wallaces Creek Bridge and Camp Bridge, bridge foundations and substructures (including piles, 
abutments and piers) will be constructed using standard techniques and provide the base for a steel 
girder bridge with composite deck that is consistent with the type of permanent bridge used in and 
around the existing Snowy Scheme. 

Temporary water diversions within the watercourse may be required to facilitate works. Construction 
methods will include: 

• installing erosion and sedimentation controls including scour protection; 

• constructing temporary local diversions within the watercourse; 

• replicating natural bed and bank profiles and install jute matting, geofabric and rock armouring as 
required; 

• revegetating with endemic native species; and 

• removing diversions once bed and banks are sufficiently stabilised. 

Once the temporary diversions are no longer required all structures and materials will be removed and 
the watercourse returned to its previous state. 

iv Portal construction pad, accommodation camp and laydown areas 

The methods for site preparation and establishment will be similar at the portal construction pad, 
accommodation camp and laydown areas. 

The construction methods will involve the steps outlined below.  

• delineating and marking vegetation to be cleared; 

• clearing designated vegetation, removing topsoil and transporting to dedicated location to use in 
rehabilitation; 

• levelling and profiling of the works area will be undertaken including surface finishing; 

• installing site drainage, soil erosion and other permanent environmental controls; 

• compacting works areas and grading and contouring internal roads; 

• marking the location of facilities upon completion of the earthworks and, where required, 
establishing concrete bases; 

• assembling pre-fabricated facilities and setting up water utilities ; 

• levelling and preparing bases and pavements for other amenities; and 

• establishing and connecting power and communication services to the facilities.  
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v Supporting infrastructure 

Construction of supporting infrastructure will include: 

• establishing water and waste water infrastructure; 

• establishing power infrastructure; and 

• establishing communications infrastructure. 

The typical methods for supporting infrastructure construction are summarised in Table 2.4 below. 

Table 2.4 Supporting infrastructure construction methods 

Supporting 
infrastructure 

Typical methods 

Water and waste 
water 

Construction of water infrastructure will involve establishment of a STP and water treatment plant at 
the accommodation camp. The water services pipeline will be established between Middle Bay, the 
accommodation camp and the portal construction pad. Construction of the water services pipeline 
will involve trenching within proposed road alignments, placement of the water services pipeline and 
backfilling with excavated material. 

Power Construction of power infrastructure will involve establishment of diesel generators at the portal 
construction pad. Following establishment of diesel generators power services will be connected to 
the required equipment, facilities and accommodation via buried conduit.  

Establishment of the buried conduit will involve trenching within the proposed road alignments, 
placement of the conduit and backfilling with excavated material. 

Communications The communications cable will be installed as a buried conduit and as a submarine cable in some 
sections. The sequencing for communications cable construction is outlined below. 

i) Establish a buried conduit between Tumut 3 power station and Talbingo Reservoir. 

ii) Lay a submarine cable from Tumut 3 power station to Middle Bay. 

iii) Establish a buried conduit from Lobs Hole to Middle Bay and exploratory tunnel. 

iv) Establishment of the buried conduit will involve trenching within proposed road alignments, 
placement of the conduit and backfilling with excavated material. 

v) The submarine section of the communications cable will be laid via boat or barge with the cable 
weighted and placed along the floor of the reservoir. 

vi Barge access construction 

Construction of the barge ramps will involve excavation, backfilling, dredging, installation of, cast-in-situ 
concrete planks and bollards.  

The required excavation above FSL could be completed with a range of equipment including excavators 
and dozers. Excavation and dredging below FSL will be undertaken with a long reach excavator either 
positioned on the land or mounted on a barge, depending on the water level at the time of construction. 
Dredging will take place within a silt curtain. 
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Submerged timber (dead trees) would need to be removed to provide safe navigation and enable 
construction of the barge facilities. Submerged timber may also need to be removed from the proposed 
locations for subaqueous spoil placement to provide safe navigation and ensure the placed material is 
stable. Submerged tree trunks and branches would be cut and removed to 3 m below MOL throughout 
the reservoir where navigation is required, unless sediment or rock is encountered above this level. If 
sediment or rock is encountered, dredging would be required and the stump and root system of the 
submerged vegetation would be removed. Following removal, the submerged vegetation would be placed 
along the shoreline in up to 10 m water depth. The placement will provide habitat for fish and other 
aquatic biota.  

Two options are under consideration for disposal of dredge material. These are:  

• disposal on land; or 

• disposal within Talbingo Reservoir. 

Where dredge material is disposed on land the excavator will load heavy duty skips of 15–25 m3 capacity, 
mounted on a separate transport barge. The barges will be towed to shore and the skips will be picked up 
off the barge using a truck for road transport to the excavated material emplacement area. 

Dredging of sediment at the Middle Bay barge ramp location may occur before the ramp is fully 
constructed, in which case the barges will be transferred to the existing unformed boat launching area in 
Middle Bay until the ramp is completed.  

Should dredge material be disposed of within Talbingo Reservoir, the transport barge will be fitted with 
water tight bulwarks for the temporary storage of dredge material. The transport barge will also be fitted 
with a centrally located elevated platform to support the required excavator. 

The transport barge will be towed to the disposal area where a disposal barge will be anchored. The 
excavator will transfer the dredged material from the transport barge to the disposal barge for disposal 
below the water surface. The disposal barge or at least the fall pipe will be within a silt curtain. This 
method and environmental control will be the same for subaqueous placement of material in the 
reservoir. 

vii Exploratory tunnel construction 

The major stage and primary activity of Exploratory Works is the extraction of rock to create the 
exploratory tunnel. Works will include the establishment of the portal and associated earthworks and 
batter protection, the drill and blast operation, rock coring, testing and cavern alignment confirmation to 
provide the completed exploratory tunnel. Tunnelling will be carried out via traditional methods, drill and 
blast being the most likely option. The exploratory tunnel will be shotcrete-lined. This method is 
summarised in Figure 2.18 and will involve the following steps:  

• set out pre-support pattern and next advance blast pattern; 

• install tunnel pre-support ahead of advancing tunnel face if required; 

• drill next advance blast pattern; 

• undertake charging and stemming of blast holes; 

• conduct blasting; 
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• inspect blast area to ensure it is free of undetonated explosives; 

• excavate blast spoil and scale the blasted zone; 

• undertake geotechnical mapping of the tunnel face; 

• set out rock bolt pattern and excavation performance monitoring locations where required; 

• install tunnel support typically including rock bolts and steel fibre reinforced shotcrete and 
supplemented by steel ribs and lagging where required; 

• install and monitor tunnel excavation performance monitoring instruments if required; and 

• progressively repeat above sequence for the development of the exploratory tunnel. 

The following supporting activities and methods will also be implemented during exploratory tunnel 
construction: 

• forced ventilation of the tunnel excavation will commence once the tunnel has extended 20–30 m 
beyond the portal subject to the performance of the tunnel to self-ventilate; 

• tunnel drainage systems will be progressively installed as tunnelling advances. This will typically 
consist of sumps constructed at 250–500 m intervals with the sumps connected to the tunnel 
portal and a sump at or near the tunnel face. The sump at the tunnel face will be equipped with a 
submersible pump and flexible discharge hose to feed tunnel water to the closest sump; 

• bench excavation will follow as a complementary sequence 20–50 m behind heading construction 
following a similar drill and blast sequence; 

• in-tunnel services such as water supply, power, lighting, air quality monitoring and communications 
will be progressively advanced around 20 m behind the tunnel face and away from blasting zone; 
and 

• tunnel invert concreting will follow behind the bench development and may include under slab 
drainage system installation. 
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2.10.4 Plant and equipment 

The indicative plant and equipment for each Exploratory Works element is provided in Table 2.5 below.  

Table 2.5 Indicative plant and equipment 

Exploratory 
Works element 

Types of equipment 

Exploratory tunnel Excavator, dump truck, bulldozer, roller, grader, truck and dog, drilling rigs, grout pumps, agitator 
truck, shotcrete pump, semi trailer, water cart, light vehicles, compressor, generator, drills, jumbo, 
boomer, hydraulic breakers, air track, explosives transport vehicle, water bowser, 4WD telesco, stihl 
saw, forklift, light tower, compressor, gas monitor, rescue equipment, battery, ventilation fans, fuel 
truck, cement tanker, shotcrete robot, shotcrete pump, boom lift and water pump. 

Portal 
construction pad 

Excavator, dump truck, bulldozer, grader, truck and dog, crane, water cart, light vehicle, 
compressor, fuel vehicle, piling rig, agitator truck, concrete truck, semi trailer and roller. 

Accommodation 
camp 

Excavator, dump truck, bulldozer, grader, truck and dog, crane, water cart, light vehicle, 
compressor, fuel vehicle, piling rig, agitator truck, concrete truck, semi trailer and roller. 

Access roads Excavator, dump truck, bulldozer, grader, truck and dog, crane, water cart, light vehicle, 
compressor, fuel vehicle, piling rig, agitator truck, concrete truck, semi trailer and roller. 

Barge access 
infrastructure 

Bulldozer, excavator, roller, barge and skip truck. 

Excavated rock 
management 

Bulldozer, excavator, roller, barge and skip truck. 

2.10.5 Traffic movements 

Through the duration of Exploratory Works, vehicle movements from the external road network will be 
required. The peak month for external traffic movements is predicted to occur in the sixth month of 
Exploratory Works with about 423 external traffic movements in this month. The peak hourly traffic 
generation has been estimated at 44 vehicle movements, which is expected to occur between 9–10am on 
a day during month six of Exploratory Works. 

i Primary transport routes 

It is expected that the majority of materials and equipment will travel along the Snowy Mountains 
Highway, Link Road and Lobs Hole Ravine Road, with some travelling via Talbingo to Talbingo Reservoir 
and transfer via a barge to site. It is expected that all heavy transport will be limited to daylight hours to 
limit noise impacts. The primary transport routes for construction material deliveries to site are provided 
in Figure 2.19. 

ii Excavated rock haul route 

Excavated material from the exploratory tunnel will be transported by truck from the portal construction 
pad to the excavated material emplacement area at Lobs Hole. The haul route for excavated material will 
use the Mine Trail Road extension and Mine Trail Road upgrade as shown in Figure 2.20. Excavated 
material haulage between the exploratory tunnel and the emplacement area will be undertaken 24 hours 
per day seven days per week. 
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2.10.6 Construction resources 

i Material quantities and sources 

Construction materials required for Exploratory Works will indicatively include fuel, wood, building 
materials, scaffolding, explosives, reinforcing steel, wire and cable, tunnelling equipment, rock bolts, pre-
cast concrete, electrical equipment, geotextiles, aggregate, cement, coated stone, concrete and guard 
rails. The sources of construction materials are yet to be determined. It is expected that construction 
materials will be sourced from several different locations including nearby towns such as Cooma and 
Tumut with some items and equipment being sourced from nearby cities such as Canberra, Sydney and 
Melbourne. 

ii Water use 

Total water consumption is estimated to be approximately 226 megalitres (ML) annually for the duration 
of Exploratory Works with the main quantities being used in the accommodation camp, CBP and site dust 
suppression. Table 2.6 provides a summary of estimated water consumption. 

Table 2.6 Water consumption estimates 

Water use Source 

Predicted water use 

kL per day ML per year 

Potable water Talbingo Reservoir  48 17.5 

Dust suppression Process water system2 Variable 2011 

Concrete production Process water system2 12 4.4 

Tunnel construction  Process water system2 10 3.7 

Total - - 226.61 

Notes: 1. Median value provided for dust suppression. 
2. The process water system will manage water produced by and used by construction activities. The process water system will 
preferentially source water from the portal sump, the portal construction pad water management basin then Talbingo Reservoir.  

iii Energy use 

As stated in Section 2.8.2, Exploratory Works power supply will be provided by diesel generators at the 
portal construction pad. The predicted fuel use for the duration of Exploratory Works is approximately 
8,690,000 L of diesel fuel. 

iv Waste management 

The management and disposal of waste water and excavated rock are described in Sections 2.8.1 and 
Section 2.5 respectively. 

Construction waste such as used materials and packaging will be placed in dedicated waste containers at 
the accommodation camp or portal construction pad. Construction waste will be removed from the 
project area by truck and disposed of to a licensed facility. Waste facilities that may be used during 
Exploratory Works include: 

• Cooma landfill, approximately one hour and 45 minutes drive (100 km); 

• Adaminaby waste transfer station, approximately one hour and 10 minutes drive (50 km); 



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 2-50  

• Tumut waste and recycling centre, approximately one hour and 45 minutes drive (100 km); and 

• Talbingo waste depot, approximately one hour and 20 minutes drive (75 km). 

• Tumbarumba landfill, approximately 45 minutes drive (45km) 

Any hazardous materials will be disposed of to an appropriately licensed facility. 

v Ancillary construction areas 

Ancillary facilities and laydown areas have been identified within the conceptual layout for the portal 
construction pad and accommodation camp. A number of other indicative construction and laydown 
areas have also been identified to support Exploratory Works. A summary of these sites are: 

• Upper Lobs Hole Ravine Road laydown area within the transmission line easement; 

• rock emplacement area laydown, storage and ancillary uses; 

• a laydown area approximately adjacent to Talbingo barge ramp; 

• two laydown areas adjacent to the Middle Bay barge ramp; and 

• other minor laydown areas as needed during site establishment of watercourse crossings. 

Ancillary construction areas may also include temporary site offices and fuel storage areas. All ancillary 
construction areas are within the project area and clearance footprint identified for Exploratory Works. 

In addition, an area near Camp Bridge has been identified to be used for a plant nursery and organic 
stockpile area. No clearing of vegetation is required in this area. 

2.11 Workforce 

Exploratory Works is likely to take 34 months from initial mobilisation to completion of the exploratory 
tunnel. The estimated time to complete construction of the accommodation camp is up to 10 months. 
Workers constructing the accommodation camp will be accommodated within Cabramurra (existing 
Snowy Hydro town) until the accommodation camp is constructed and operational Some workers may 
also be accommodated at Snowy Hydro owned units at Talbingo during construction of the Talbingo barge 
ramp. 

It has been estimated that Exploratory Works will have a total workforce of up to 201 people, comprising 
181 employed for actual Exploratory Works and 20 employed in the accommodation camp. It has been 
estimated that at any one point in time there will be up to 164 people working on Exploratory Works on-
swing, with the remaining 37 people off-swing. All of the workforce will work on ‘swing’. This means that 
workers will likely work two weeks on and one week off. 

Accommodation for 152 workers will be provided at the accommodation camp. Construction will be 
undertaken on a shift basis and accommodation will be shared between shifts. Once established, the 
accommodation camp is expected to provide sufficient accommodation for the duration of Exploratory 
Works. 
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It will take about 13 months to ramp up to 164 employees, and it is likely to remain reasonably constant 
at this level for the duration of Exploratory Works. The Exploratory Works employment curve is provided 
in Figure 2.21 below. 

 

Figure 2.21 Exploratory Works employment curve 

The average age of the workforce has been estimated to be 36 years. When on-swing, the workforce will 
work on shift. The shift times for the workforce are summarised in Table 2.7 below. 

Table 2.7 Shift work summary 

Work team Shift summary 

Tunnel 24 hours per day (2 shifts), 7 days per week 

Roads 12 hours per day (1 shift), 5 days per week 

Infrastructure 12 hours per day (1 shift), 5 days per week 

Camp 16 hours per day (2 shifts), 7 days per week 

The majority of the workforce will work on a fly-in fly-out (FIFO) and drive-in drive-out (DIDO) basis. 
Workforce access will be FIFO into Cooma or Canberra and then DIDO by bus to the project area. Access 
to the accommodation camp will be limited for workers on swing. 

The approximate source geographies for the Exploratory Works construction workforce are provided in 
Table 2.8 below. 

Table 2.8 Approximate construction workforce breakdown 

Geography Number Percentage of workforce 

Local area 23 11% 

Local region 58 29% 

Overseas 8 4% 

Rest of Australia 112 56% 
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2.12 Rehabilitation and revegetation methods 

The Exploratory Works rehabilitation strategy will consider the following phases: 

• pre-development planning and design; 

• site preparation; 

• rehabilitation; and 

• maintenance. 

Rehabilitation will be considered during all phases of construction from design and site preparation, 
through to stabilisation and revegetation. 

2.12.1 Pre-development planning and design 

The core elements of the pre-development planning and design stage are: 

• identify past, current and future land uses for the Exploratory Works project area; 

• identify ecologically sensitive areas to protect (for example, the riparian zone of the Yarrangobilly 
River); and 

• identify existing conditions and vegetation to preserve and specify for rehabilitation.  

2.12.2 Site preparation 

The rehabilitation activities to be undertaken during site preparation include: 

• collection of indigenous/native seed and alpine sods for propagation; 

• establishing an indigenous/native plant nursery within Lobs Hole to establish tube stock for 
revegetation; 

• collecting and stockpiling organic matter from construction cuts and clearances, including topsoil, 
woodchip and organic matter for use in rehabilitation; and 

• clearly define access routes for vehicles and machinery. 
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2.12.3 Stabilisation 

Rehabilitation works to be undertaken alongside construction works include: 

• rolling rehabilitation during construction to stabilise slopes and preparation of sites for 
revegetation  including placement of organic matter and jute matting if required; 

• mitigation of sediment runoff from rock emplacement areas and construction works including 
planting within swales and use of coir logs for sediment traps; 

• hydroseeding soil slopes to assist stabilisation; and 

• planting of higher risk slopes. 

2.12.4 Maintenance and monitoring 

Ongoing maintenance and monitoring of rehabilitation works will include: 

• monitoring of slope stabilisation and revegetation; 

• sedimentation ponds monitoring and maintenance; 

• weed control; 

• maintaining perimeter fencing to rehabilitation areas; 

• replacement planting for seedlings that have not survived; and 

• annual remulching of revegetation sites, until plants have sufficient mass to create their own 
biomass. 

2.13 Decommissioning 

Exploratory Works is construction works associated with further investigations to gather technical and 
environmental information for Snowy 2.0. Should Snowy 2.0 not proceed following the commencement 
or completion of Exploratory Works, elements constructed are able to be decommissioned and areas 
rehabilitated. Given works are within KNP, Snow Hydro will liaise closely with NPWS to determine the 
extent of decommissioning and types of rehabilitation to be undertaken. This approach will be taken to 
ensure that decommissioning allows for integration with future planned recreational use of these areas 
and to maintain the values of KNP. 

These activities would be documented in a Decommissioning Plan, prepared in consultation with NPWS, 
and be implemented should Snowy 2.0 not proceed. Likely rehabilitation and decommissioning activities 
for Exploratory Works are shown in Table 2.9. 
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Table 2.9 Summary of likely decommissioning activities by site 

Exploratory Works 
element 

Rehabilitation and decommissioning activities 

Accommodation camp ● removal of all accommodation facilities; 
● some re-shaping of landform including fill to near pre-construction landform; 
● rehabilitation of slopes through placement of organic matter and revegetation; and 
● fencing and tree guards of revegetation areas to protect from grazing fauna. 

Portal construction pad ● closure of exploratory tunnel entrance; 
● removal of all construction infrastructure; 
● re-shaping of batters by site-sourced fill material, with batters at 3H:1V with berms (4 m 

minimum), between each batter and to reshape to near pre-construction landform; 
● rehabilitation of fill and cleared areas through addition of organic matter and revegetation; 
● planted swales and sediment basins at the base of slope to assist in ongoing water quality 

treatment; and 
● fencing and tree guards of revegetation areas to protect from grazing fauna. 

Excavated rock 
emplacement areas 

● removal of all construction infrastructure; 
● final shaping of emplacement areas including finishing stockpiles surfaces;  
● rehabilitation and revegetation or removal of emplacement areas in consultation with 

NPWS; 
● fencing and tree guards of revegetation areas to protect from grazing fauna; and 
● planted swales and sediment basins at the base of the stockpile to assist in ongoing water 

quality treatment. 

During construction of Exploratory Works the maintenance and management of the project area will be 
the responsibility of the construction contractors. Throughout construction, the Exploratory Works will be 
carried out in accordance with a construction environmental management plan (CEMP). 

Following the construction of Exploratory Works all ongoing maintenance and management of permanent 
infrastructure will be the responsibility of Snowy Hydro. The Snowy Management Plan Environmental 
Management Plan (SMP EMP) outlines Snowy Hydro’s obligations with regard to the protection of the 
environment and public health and will be updated to include the ongoing management and maintenance 
of permanent infrastructure developed through Exploratory Works. The SMP EMP will also be updated to 
include any additional permits, approvals or plans required for Exploratory Works. 
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3 Strategic and statutory context 

This chapter sets out the strategic context of Snowy 2.0 in the current energy market, and the relevant 
legislative and approvals process for the proposed Exploratory Works. 

3.1 Introduction 

The first part of this chapter sets out the strategic context of Snowy 2.0 having regard to its critical 
significance for the NEM, aligns with NSW and relevant State and Commonwealth governments policies 
and reports relating to energy security and reliability, and the management of the KNP. 

The second part of the chapter provides the statutory context of Exploratory Works. This includes a 
summary of the relevant Commonwealth and NSW legislation and approval processes that permit 
assessment of Exploratory Works within the KNP. Further details of the regulatory framework for 
Exploratory Works are provided in Appendix C. 

3.2 Strategic context and justification  

Given Exploratory Works constitute investigatory works for Snowy 2.0, there is a need to address the 
strategic context of both Exploratory Works and Snowy 2.0 (that is, including the main works and their 
operation that will be covered in a subsequent application and supporting EIS). 

Therefore, defining the strategic context for Snowy 2.0 and Exploratory Works requires discussion of: 

• the current and future needs and challenges facing the electricity generation sector and how 
Snowy 2.0 (along with Exploratory Works) is consistent with the government policies aimed at 
addressing these challenges; 

• the critical role that Snowy Hydro plays in the sector and the significant contribution that 
Snowy 2.0 can make to the electricity generation sector by providing dispatchable energy 
generation and large-scale energy storage to underpin the reliability and security of the NEM; and 

• the level of support for an expansion of the Snowy Scheme in the relevant land use planning 
documents for the management of the KNP. 

3.2.1 Energy generation in Australia and NSW and its future 

i National Electricity Market 

Under Australian constitutional arrangements, the regulation of energy is the responsibility of the various 
states and territories. In NSW, the Minister with responsibility for general matters relating to electricity is 
the Minister for Energy and Utilities, with the electricity system, comprising generation, transmission and 
distribution through to retail business spread across separate operators. 

Four companies transport electricity around NSW. TransGrid manages the high voltage transmission 
power lines and towers, cables and substations, while three electricity distributors, Ausgrid, Endeavour 
Energy and Essential Energy, deliver the electricity to consumers in their network regions. 

http://www.transgrid.com.au/�
http://www.ausgrid.com.au/�
http://www.endeavourenergy.com.au/wps/wcm/connect/ee/NSW/NSW+Homepage�
http://www.endeavourenergy.com.au/wps/wcm/connect/ee/NSW/NSW+Homepage�
http://www.essentialenergy.com.au/�
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These assets and transmission lines form part of a larger interconnected network that covers Australia’s 
eastern and south eastern seaboard and forms the NEM. The NEM provides transmission of electricity to 
almost 10 million homes and businesses across five state-based networks and six cross-border 
connections. As shown on Figure 3.1, the NEM network extends across Queensland, NSW, the Australian 
Capital Territory, Victoria, Tasmania and South Australia. Not included in the NEM are Western Australia 
and the Northern Territory, primarily due to the distance between networks. 

The generation of electricity within the area covered by the NEM has traditionally been by means of a 
relatively small number of large coal and gas-fired power stations, supplemented with other sources of 
power, including the generation of hydro-electric power by the Snowy Scheme. 

The day-to-day management of the NEM is carried out by the Australian Energy Market Operator (AEMO). 
The economic regulation of electricity, gas and energy retail markets is carried out by the Australian 
Energy Market Commission, who is also responsible for the National Energy Objective. The National 
Energy Objective is aimed at looking after the interests of electricity consumers with respect to, amongst 
other things, security and reliability of the national electricity system. 

ii Australia’s commitment to renewables 

Since 2000, when the Commonwealth Renewable Energy (Electricity) Act 2000 (the REE Act) was enacted, 
Australia has demonstrated a commitment to increasing the use of renewable energy sources for 
electricity generation. For both economic and social factors, new and replacement coal-fired power 
stations are not favoured compared with gas-fired and hydro-electric power to provide the balancing 
required by such a transition to a power system that is increasingly dominated by renewable energy. 
Snowy 2.0 will provide a further limb to this balancing requirement of the NEM and power system with 
large-scale storage, adding to the network’s security and reliability. 

The objects of the REE Act are to encourage additional generation of electricity from renewable sources, 
to reduce emissions of greenhouse gases in the electricity sector and to ensure that renewable energy 
sources are ecologically sustainable. 

The Commonwealth Government has also established the Australian Renewable Energy Target scheme, 
intended to reduce emissions of greenhouse gases in the electricity sector and encourage additional 
generation of electricity through investment in sustainable and renewable sources.  

It should also be noted that, in late 2015, the Commonwealth Government signed the Paris Agreement – 
a global agreement that sets in place a durable and dynamic framework for all countries to take climate 
action from 2020. As part of this agreement, the Commonwealth Government has agreed to reduce 
greenhouse gas by 26-28% from levels in 2005, by 2030. 

iii NSW Renewable Energy Action Plan 

The NSW Government’s support for the renewable energy sector is set out in the NSW Renewable Energy 
Action Plan (2014). This plan positions NSW to increase the use of energy from renewable sources at least 
cost to the energy customer and with maximum benefits to NSW. 

Renewable energy provides a pathway to lasting economic prosperity that does not take resources away 
from future generations and reduces the impact of our activities on the natural environment. Reducing 
environmental impacts through increased use of renewable energy is a key objective of the NSW 
Renewable Energy Action Plan which, along with specific economic and community drivers to benefit 
NSW, has been designed to support broader environmental objectives to reduce carbon emissions.  
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The implementation of the Plan will also support Australia's commitments under the Paris Agreement. 

This commitment is also supported by the NSW Climate Change Policy Framework which aims to achieve 
net-zero emissions by 2050 and to make NSW more resilient to a changing climate. However, it should be 
noted that unlike some states and territories, NSW does not have a legislative state-based renewable 
energy target.  

The Plan also forms part of the NSW Government’s initiatives to develop a transmission strategy that 
supports a transition to a reliable, affordable and modern energy system for the state and support the 
planning for additional transmission infrastructure that may be needed to connect new power generators 
to the grid. 

While NSW is well-placed to meet the State’s current energy needs, major traditional energy generators 
will reach the end of their lives and are likely to be retired over the coming decades. This has the potential 
to lead to energy supply shortfalls and rising prices for consumers. Reliable, affordable energy is 
fundamental to the future economic well-being of NSW. With the planned retirement of a substantial 
proportion of existing generation capacity, there is an unavoidable need to provide replacement 
generating capacity and improve energy security.  

Snowy 2.0, with its 2,000 MW of electricity generation and quick-start capabilities for delivery of about 
175 hours of storage (350 GWh), is well-positioned to ensure the reliable and secure electricity needed 
for NSW’s continued economic strength. For these reasons, it is considered that Snowy 2.0 (and by 
extension, Exploratory Works) is consistent with the broader objectives of the NSW Renewable Energy 
Action Plan. 

iv NSW Energy Security Taskforce and Energy Zones 

The NSW Government has stated it is committed to a secure, affordable and clean energy future for 
households and businesses and supports an orderly, private-sector led transition to a modern energy 
system (NSW Government 2018).  

In February 2017, the NSW Minister for Energy and Utilities established a NSW Energy Security Taskforce 
to investigate how the State manages its energy security and resilience. The Taskforce released their final 
report in December 2017, with a number of recommendations to improve energy security in NSW over 
the long-term. One of these recommendations focussed on the identification and development of Energy 
Zones, which was a key recommendation in the Finkel review (Recommendation 5.1).   

In its submission to AEMO’s Integrated System Plan consultation phase (NSW Government 2018), the 
NSW Government stated that developing Energy Zones in NSW would provide opportunities to better 
match supply and demand across the NEM minimising transmission losses, due to: 

• its central location within the NEM; 

• its high connectivity to the other states; and  

• it has the highest energy demand. 

Energy Zones were proposed to help unlock the pipeline of generation projects, support more 
competition in the energy market and help deliver low-cost energy for NSW consumers. These zones are 
across the state, as shown on Figure 3.2, covering renewable energy sources of wind, solar, hydro and 
biomass. 
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NSW has a significant pipeline of private-sector proposals for new renewable generation projects that are 
either in the planning system or already approved. If built, some of these projects face network 
connection challenges because of limitations within the existing transmission network. Further, many of 
the new renewable energy opportunities are remote from the existing transmission network or are in 
areas where the transmission network is already over-subscribed. This is limiting the private sector’s 
ability to deliver generation to replace retiring base-load generators.  

The development of Energy Zones is intended to help ensure ongoing energy security and reliability in 
NSW by delivering large-scale generation capacity to replace future withdrawals of existing coal-fired 
capacity, with improved resource diversity across the NEM. However, current connection enquiries from 
planned generation projects throughout these Energy Zones far outweigh the available existing network 
capacity (TransGrid 2018), therefore requiring additional connecting transmission infrastructure to realise 
their energy generating potential. The lack of transmission capacity to suitable locations represents a 
significant challenge to the development of these Energy Zones.  

Further, it is likely that these Energy Zones will be dominated by the intermittency of variable renewable 
energy generation (ie solar and wind). Therefore, without large-scale and longer term energy storage the 
effectiveness of these Energy Zones is likely to be greatly diminished, thereby compromising energy 
affordability, emissions, and security and reliability objectives. The development of Snowy 2.0 with 
significant storage of 350,00 MWh (or about 175 hours) will greatly contribute to the NEM’s reliability and 
security in the longer term and assist with improving the effectiveness in any future development of 
Energy Zones within NSW.  

v Need for pumped hydro electric storage 

As with many electricity markets around the world, NSW and indeed, the NEM, is undergoing a paradigm 
transformation that has been brought about through by significant shifts in energy efficiency, rapidly 
decreasing costs of wind and solar generation (known as variable renewable energy or VRE), coal power 
station  retirements, and Australia’s participation in global commitments to reduce carbon emissions. 

The economics of large and small-scale power generation has been transformed due to the low and 
reducing costs of variable renewable energy generation compared to coal and gas generation. Wind 
generation is now being offered lower than $55 per MWh and solar generation lower than $50 per MWh, 
and these costs are projected to continue to decrease in the future. This compares favourably to the cost 
of coal generation estimated at $65 per MWh and the cost of gas generators at over $90 per MWh. High 
gas costs are now meaning that gas generation will be most suited to short duration operation when 
needed.   

The future viability for coal generation within the NEM, which currently provides about 75% of electricity 
generated, is characterised by two key factors: 

• about a third of these coal power stations will close over the next 15 years; and 

• the likelihood of any new market-driven private sector coal power stations being developed is low 
due to comparative costs and the risk associated with carbon emissions.   

The amount of variable renewable energy generation operating to date has been such that in all states 
including NSW but excluding South Australia, the flexibility of the current energy generation fleet has 
been able to ’absorb’ the increasing level and uncertain variations in variable renewable energy output. 
However, this will change as variable renewable energy becomes a larger proportion of the total 
generation, by virtue of the new-build renewables, and retirement of aging coal-fired and sub-economic 
gas-fired power stations.   

https://www.energy.nsw.gov.au/energy-consumers/energy-sources/electricity/electricity-generation�
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As the amount of variable renewable energy increases, supporting energy generation will be required 
when these energy sources are not operating (due to low wind or low sunlight). Such generation is known 
a ’firming’ generation. With the closure of coal generation, energy storage and peaking gas generation will 
increasingly be needed to provide this ’firming’ service. While peaking gas generation is and will play an 
important role in supplementing power when variable renewable energy is not available, it does not 
address periods of excess variable renewable energy generation in the way that energy storage can. In 
addition, gas generation will increasingly become non-competitive with energy storage. 

The cost and zero emission advantages of variable renewable energy will only be realised if a sufficient 
amount of the energy from these intermittent renewable energy sources can be stored for later use when 
required. If this is not economically or physically possible, then there will be a limit on both the economic 
and low emission advantages offered by variable renewable energy.   

The increase in variable renewable energy is also being driven by electricity suppliers business imperative 
to be cost competitive and desire to reflect community (environmental) values, which is resulting in 
development strategies increasingly based on energy production from variable renewable energy with 
energy storage and gas peaking generation to firm energy supply. 

The development of Snowy 2.0 would provide the NEM with significant energy storage (350,000 MWh or 
175 hours) capable of delivering generation within minutes in times when variable renewable energy is 
not operating. It is considered that Snowy 2.0 will provide a significant contribution to the NEM’s 
reliability and stability to ensure an orderly transition as the economy decarbonises away from traditional 
energy sources (through the retirement of coal-fired power stations) and towards renewable energy.  

vi Drivers of the demand for energy storage  

The amount of firming capacity will depend on the rate at which variable renewable energy is developed, 
future electricity demand, and the retirement of coal-fired power stations. In this regard the current 
outlook for the NEM is as follows: 

• continuing installation of rooftop photovoltaic (PV) in households and commercial buildings, 
coupled with an increasing percentage with battery storage; 

• uncertain growth in electricity demand supplied by the main electricity grid due to factors that 
include an increasing amount supplied by rooftop PV (with batteries), increasing energy efficiency, 
potential closures of aluminium smelters (high electricity consumers), and increasing supply to 
electric vehicles; 

• reducing costs of solar and wind generation, and battery storage; 

• coal-fired power stations closing (reducing the energy and capacity from this sector): 

- this will start with the closing of 2,000 MW in 2022 (Liddell Power Station); 

- by 2032 a further 5,000 MW of coal plant is likely to be retired (Vales Point, Yallourn, 
Eraring); 

- by 2037 (five years later) a further 10,000 MW of coal plant is anticipated to be retired; 

• as the majority of the coal plant already confirmed to be retired will occur in NSW pre-mid 2030’s, 
NSW is likely to have the greatest requirement for energy replacement and capacity; and 
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• greater participation of the demand side through demand response measures at times of high 
energy prices. 

As the amount of the variable renewable energy increases in response to economics and retiring coal-
fired power stations, energy storage will play a vital role in ensuring the continued provision of reliable 
and cost efficient energy generation whilst accommodating the variability and intermittency of variable 
renewable energy generation and having energy generation capacity available when needed.   

As a centralised opportunity to provide a large-scale storage solution for the NEM, Snowy 2.0 can rely on 
existing business synergies within the Snowy Hydro portfolio to deliver NSW consumers a highly cost-
efficient storage and dispatchable electricity solution.  

Equally, Snowy 2.0 would do a number of things: 

• substantially increase the value of variable renewable energy generation by storing any energy 
surplus that would not be used and then use it when it is needed most; 

• on account of the improved economics, new-entrants will be encouraged to build more variable 
renewable energy which in turn requires even more energy storage; 

• reduce generation variation that would previously have been provided by existing coal- and gas-
fired power stations. By doing this, storage would reduce the ’wear and tear’ on coal plant thereby 
reducing operating costs and increasing their reliability; 

• have generation capacity ready to operate when needed, such as during periods of very high 
demand and/or during periods when existing major generators are out of service (either due to 
planned outages or due to unforeseen breakdowns); and 

• provide generation through periods of drought when conventional hydro-generation is lower than 
under normal conditions and the daily opportunities to pump are reduced. 

The ability for energy storage to provide these services relates to the amount of capacity and the storage 
size (ie hours of operation when the storage is full). For a given level of capacity (measured in MW) the 
value of an energy storage facility increases as the size of the storage (expressed in hours of operation) 
increases due to the ability to operate longer without needing to pump, and a reduced the risk of being 
caught with the storage empty when needed.   

3.2.2 Snowy 2.0 and meeting future challenges facing the NEM 

As demonstrated in the previous sections, the pumped hydro energy storage and generation project that 
is Snowy 2.0 will positively advance Australia’s current and future energy supply needs and address 
challenges with the current energy mix (Marsden Jacobs Associates 2018).  

i Key economic and market conclusions that support the development of Snowy 2.0 

The economics of main grid electricity supply has shifted to energy being supplied by variable renewable 
energy with this supported by firming generation. That said, the low cost and zero emission advantages of 
variable renewable energy will only be realised if a sufficient amount of the energy from variable 
renewable energy can be stored for later use when required. 

Pumped storage will be required to be assessable in all states across the NEM. NSW will have the largest 
requirement due to the extent of the coal-fired power station closures projected to occur in that State. 
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The level of power system security and reliability required by the regulatory bodies may require additional 
storage than that commensurate with participant risk management.  

Optimum development of the NEM accounting for the aging generation, economics, environmental 
commitments, and reliability and security, will entail significant quantities of both batteries and pumped 
hydro, with batteries playing a different role than pumped storage, as batteries are a significantly more 
expensive alternative to manage the storage volumes that will be required in the NEM. 

There will be insufficient economic storage in the NEM without implementing major projects as provided 
by Snowy 2.0 and others such as the Tasmania based pumped storage. 

Snowy 2.0 will be an important part of the storage mix. It will provide significant and strategic value 
through its location, cost competitiveness, and large energy storage capability. 

Establishing a new power station, providing not only an additional 2,000 MW generating capacity but 
approximately 350 GWh (or 175 hours) of storage to the NEM at any one time will advance the National 
Electricity Objective and address the findings of the Finkel review (2017). This will be achieved by 
providing increased levels of intermittent generation, enhancing competition in the electricity value chain 
and increasing the use of renewable energy sources, thereby reducing total CO2 emissions (Marsden 
Jacobs Associates 2018). 

The conclusion of the Snowy 2.0 Feasibility Study stated that the project: 

• is technically feasible - that is, it can be physically built; 

• is financially feasible - generating returns that meet Snowy Hydro’s stringent investment hurdles; 

• can be funded internally by Snowy Hydro; 

• will not impact downstream water users nor change the water release obligations under Snowy 
Hydro’s water licence; and 

• will go through well established and robust planning and environmental approval processes. 

Snowy 2.0 will make renewable energy more reliable and more affordable for operators and users within 
the NEM and will significantly contribute to the orderly transition from coal to renewables thereby 
helping Australia meet its global climate change targets. 

ii Snowy 2.0 benefits to the NEM 

Snowy 2.0 will serve the market and consumers by addressing some key aspects of supply-side volatility 
and intermittency issues including: 

• scale of Snowy 2.0; 

- By expanding the Snowy Scheme’s renewable energy capacity by almost 50%, the NEM will 
be served with an additional 2,000 MW generating capacity.  
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• system security; 

- Snowy Hydro has a unique opportunity to provide a solution to the NEM’s requirements for 
large generation reserve required to respond to demand and supply events in the future 
with the retirement of traditional baseload power generation and increased proportions of 
the variable and intermittent nature of renewable energy generation. Snowy 2.0 will provide 
a solution that is reliable, cost-effective, and responsive on an unmatched scale in terms of 
volume and duration. 

• energy reliability; 

- The dispatchable generation supply provided by Snowy 2.0 will be provided precisely when 
the market requires it and only relies upon a market price signal to undertake this essential 
role. The recent and ongoing rush to renewable wind and solar generation has been driven 
by cost curves that are lower than efficient gas generation per unit of energy generation. 
However these intermittent generation sources require the firming capacity that Snowy 2.0 
will supply in order to provide the same energy reliability of dispatchable generation. 

- Snowy 2.0 will have the capability to run for over seven days continuously or 15 days during 
the peak period before it needs to be 'recharged' by pumping water to Tantangara 
Reservoir. By comparison, small- and large-scale batteries have limited storage (typically one 
to four hours) and their already uncompetitive high prices increase significantly when used 
for more than one charge/discharge cycle per day. This is a constraint that Snowy 2.0 does 
not face. 

• low emissions future;  

- Snowy 2.0 will provide system stability that enables deeper penetration of currently poorly 
integrated variable renewable generation, specifically as it increases to meet the 
Commonwealth Government’s Paris Agreement commitments and beyond. The low 
emissions future targeted by the current, multifaceted regulatory framework can only be 
delivered reasonably by a multifaceted approach. This is likely to include a combination of 
commercially viable mechanisms including delivery of Snowy 2.0, retiring base-load thermal 
generation, greater penetration of large-scale renewables, steadily growing demand-side 
management and a return to a stable market for gas as a reliable fuel source for electricity 
generation. 

- Snowy 2.0 not only enables the decarbonising of the future energy market which is 
increasingly desired by modern society, but it does so in an orderly manner, and therefore 
protects electricity consumers from further price shocks. 

• consumer costs and electricity affordability; 

- Snowy 2.0 provides the advantages of lower cost, optionality to increase, and the storage 
needed to supply the continuous periods that may be associated with low wind conditions 
and/or high demands and/or outages of coal plant. Electricity retail prices reflect the 
wholesale cost of energy borne by retailers. To serve customers, retailers face wholesale 
electricity procurement risk, the key price driver of which is the ability to source reliable and 
long-term energy management products at a competitive and affordable price. As base-load 
generation exits the NEM to be replaced by intermittent renewable generation, the need to 
augment the Snowy Scheme with Snowy 2.0 increases.  
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The scale and centralised location of Snowy 2.0 in the NEM enables the system stability, energy reliability 
and firming capability benefits to be enjoyed by all energy system as summarised in Table 3.1 below. 

Table 3.1 Benefits of Snowy 2.0 by market segment 

Market segment Benefit summary 

Wholesale energy supply ● maintaining economics of base-load generation; 
● lower costs of generation operation; 
● longer term reliability; 
● provision of a firming service for wholesale electricity supply; 
● increased sharing of generation between SA/VIC and NSW/QLD; and 
● increased generation inertia and greater system stability. 

Customers ● improved security and reliability; and 
● lower retail prices. 

Retail ● lower cost and availability in firming intermittent generation; 
● lower energy procurement costs; and 
● increased retail competition. 

Snowy Hydro ● price arbitrage in the spot market; 
● sales of hedging contracts; and 
● growth platform to grow and augment the product suite. 

3.2.3 Snowy 2.0 and Kosciuszko National Park  

i KNP Plan of Management 

While the statutory provisions relating to KNP and the Snowy Scheme are detailed at Section 3.3, of note 
is the recognition of the Snowy Scheme in the KNP PoMs (NPWS 2006). 

Various references are made to the Snowy Scheme in the PoM including within the Park Zoning 
provisions. The Park Zoning covers the whole of the KNP and is intended to: 

• protect the values of the park, as set out in the PoM under the headings of Natural Values, Cultural 
Values and Recreational Values; 

• optimise opportunities for a wide range of recreational activities and visitor experiences; and 

• minimise conflict between participants in different recreational activities, and between visitors, 
management operations and other authorised uses. 

KNP has five management zones: 

• Wilderness Zone - Wilderness areas declared under the NSW Wilderness Act 1987; 

• Back Country Zone - Those parts of the KNP without public road access and not within declared 
wilderness areas; 

• Minor Road Corridors - Corridors along minor public roads and associated visitor developments; 
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• Major Road Corridors - Corridors along major sealed and unsealed public roads and associated 
visitor developments; and 

• Visitor Services Zone - Alpine resorts, development nodes and operational centres. 

An extract of the zoning scheme map relevant to Exploratory Works for Snowy 2.0 is shown at Figure 3.3. 
Most of the infrastructure associated with the Snowy Scheme is in the Back Country Zone that covers 
approximately half of the total area of KNP and (with the exception of land within the Wilderness Zone) 
contains those parts of KNP that are relatively remote and display high degrees of naturalness. The intent 
for these areas is that they are to be retained in a relatively unmodified state. 

The management focus for land in this zone is to retain these parts of KNP free from further development 
and, where appropriate, restore their ecological integrity. Recreation management in this zone differs 
from that within the Wilderness Zone in that horse riding, motorised boating and various commercial 
recreational activities and special events are allowed in certain areas, cycling is permitted on most 
management trails, and the variety, standard and capacity of recreational facilities provided is greater. 

Some of the roads that provide access into and across the Back Country Zone are included in the Minor 
Road Corridors Zone. These roads include Lobs Hole Ravine Road, Spillway Road and some other minor 
roads within the Exploratory Works project area; predominantly unsealed minor roads that are open for 
public vehicular use. Many of these roads are suitable for conventional vehicles with only a few offering 
recreational driving opportunities in which a four wheel drive is required. These roads are to be managed 
in a manner that provides a range of day and overnight recreational opportunities in which people can 
enjoy and appreciate the values of KNP while still experiencing a sense of isolation. 

Further to the intent and management strategies set out in the Park Zoning, the rights of Snowy Hydro to 
occupy and operate the existing Snowy Scheme within KNP are guaranteed through the: 

• SHC Act; 

• Snowy Park Lease; 

• Snowy Water Licence; 

• Roads Maintenance Agreement; 

• Schedule of Existing Developments;  

• Snowy Management Plan; and 

• NSW National Parks and Wildlife Regulation 2009 (NPW Regulation) which also includes provisions 
specific to the Snowy Scheme and the activities of Snowy Hydro; including an obligation on Snowy 
Hydro under clause 46 of the NPW Regulation to comply with the provisions of the Snowy 
Management Plan. 
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ii Regional and local strategic plans 

In NSW, the requirements for land use planning and plan-making are set out in the EP&A Act. Recent 
amendments to the EP&A Act reduced planning-making from three to two levels, by repealing the 
requirements for regional planning. Conversely, the amended legislation strengthened the requirements 
for strategic plans at the local government level. These provisions came into effect in March 2018. Under 
the new provisions, each council is now required to prepare a local strategic plan statement which will set 
out a 20 year vision for land use in the local area, the spatial character and values that are to be preserved 
and how change is to be managed. 

While 2018 is too early for local strategic plans (which have yet to be drafted), the proposed location for 
Snowy 2.0 and Exploratory Works is at the eastern extremity of the Riverina Murray Regional Plan 2036 
and close to the border of the South East and Tableland Regional Plan 2036; both of which provide a level 
of support for the Snowy Scheme. 

a. Riverina Murray Regional Plan 2036 

The Riverina Murray Regional Plan 2036 emphasises the importance of the premium agricultural areas 
associated with Australia’s major inland river systems, the transport connections to the major cities and 
ports located along Australia’s eastern seaboard and the economic opportunities that provides for the 
regional centres of Griffith and Wagga Wagga. The Snowy Scheme and KNP are recognised at the sub-
regional level where both are identified as key employers for communities within Snowy Valleys LGA. 

b. South East and Tableland Regional Plan 2036 

The South East and Tablelands Regional Plan 2036 recognises the Snowy Scheme as a major generator of 
renewable energy for the NEM and as a key local employer. 

This plan also recognises the importance of tourism generally, and the importance of KNP specifically for 
its resorts and recreation resources. The plan states that tourism contributes $500 million to the regional 
economy each year and accounts for 27% of the region’s total economic contribution. In 2016, the Snowy 
Mountains welcomed more than 1.3 million overnight international, domestic and day-trip visitors. 

Under this plan the natural advantages in wind, hydro and solar energy generation are also recognised as 
an existing and potential economic driver. The plan encourages further investment in renewable energy 
and the further development of the area as a renewable energy hub. 

These objectives align well with the proposed development of Snowy 2.0. 

3.2.4 Summary 

In summary, it is evident that the future NEM will need large-scale storage and there is considerable 
support for Snowy 2.0 and Exploratory Works at the Commonwealth, State and local level and through 
the forecasted demand and needs of the NEM, as evidenced by: 

• the Commonwealth’s commitment to fostering increased investment in renewable energy sources 
for electricity generation as supported by the REE Act and being a signatory to the Paris 
Agreement; 

• the support for the project by the NSW government through the provisions of the Renewable 
Energy Action Plan and consideration of Energy Zones, which will likely require large-scale and 
longer term energy storage; 
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• the goals of improving energy security and reliability as the NEM transitions away from coal-fired, 
dispatchable, baseload power to variable renewable energy (ie wind and solar) characterised by 
intermittency; 

• the economics of main grid electricity supply has shifted to energy being supplied by variable 
renewable energy sources (ie wind and solar), however the advantages of these sources can only 
be realised with energy stored for later use when required; 

• the provisions of the KNP PoM, including the current working arrangement for the Snowy Scheme 
and the location of Exploratory Works within the Back Country Zoning, rather than a protected 
Wilderness Zone; and 

• the support for Snowy 2.0 through the relevant regional and local plans. 

3.3 Statutory context 

3.3.1 Introduction 

Snowy Hydro is a company incorporated under the Commonwealth Corporations Act 2001, with an 
independent board of directors and shareholders. Snowy Hydro is fully owned by the Commonwealth 
Government. 

The existing Snowy Scheme has a unique approval mechanism where it is able to operate within land that 
is reserved as a national park under NSW legislation. The components of the existing Snowy Scheme 
within the KNP operate under the Snowy Park Lease from the NSW Minister for the Environment. Snowy 
Hydro also operates the Snowy Scheme under a stringent water licence administered by DoI Water that 
allows for water collection, storage, diversion and release in order to generate electricity. 

On 26 October 2017, Snowy Hydro requested that the NSW Minister for Planning declare Snowy 2.0 to be 
CSSI to which Part 5, Division 5.2 of the EP&A Act applies. On 7 March 2018 the NSW Minister for Planning 
declared Snowy 2.0 to be CSSI with the declaration coming into effect on 9 March 2018. Exploratory 
Works, as a component of Snowy 2.0, may be carried out without development consent under Part 4 of 
the EP&A Act and is declared to be CSSI for the purposes of the EP&A Act. 

On 28 May 2018, Snowy Hydro submitted a referral for a proposed action under the Commonwealth EPBC 
Act for Exploratory Works. This referral considered impacts to matters of national environmental 
significance (MNES) and the environment generally. On 10 July 2018, the Assistant Minister for the 
Environment confirmed that Exploratory Works was not a controlled action and therefore, do not require 
any further assessment or approval under the EPBC Act. On the same day, the Assistant Minister also 
declared that Exploratory Works is a class of action to which Section 28 of the EPBC Act (ie activities of 
Commonwealth agencies) does not apply. 

3.3.2 Kosciuszko National Park 

The KNP is reserved as a national park under Part 4, Division 3 of the NPW Act. NSW national parks are 
the responsibility of the NPWS which is a part of the OEH.  

KNP contains unique sub-alpine values and declared Wilderness Areas and is listed on the Australian 
National Heritage List. All activities on reserved land must be consistent with the objects and purpose of 
the NPW Act. Consideration of Exploratory Works against the objects and purpose of the NPW Act is 
provided in Appendix C. 
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All activities within KNP must be consistent with the PoM in accordance with Part 5 of the NPW Act. The 
KNP PoM incorporates the Snowy Management Plan, which is set out in Schedule 2 of the Snowy 
Management Plan Procedures Agreement dated 3 June 2002. Snowy Hydro is required, under Part 4 of 
the NPW Regulation, to comply with the environmental management obligations imposed on the 
company under the Snowy Management Plan. Should approval be granted for Exploratory Works, the 
Snowy Management Plan Procedures Agreement will be reviewed and updated as required. 

3.3.3 Snowy Hydro 

The SHC Act came into force on 28 June 2002. It enabled the corporatisation of the former 
Commonwealth Snowy Mountains Hydro-electric Authority to Snowy Hydro Limited, and entitled Snowy 
Hydro to a number of key operating instruments to enable the continued operation of the existing Snowy 
Scheme. Concurrent corporatisation legislation was also passed in each of the Commonwealth and 
Victorian parliaments. 

Part 6, Section 37(2) of the SHC Act entitles Snowy Hydro to the grant of a lease, licence, easement or 
right of way over KNP, for the purposes of the existing Snowy Scheme development. The Snowy Park 
Lease was granted to Snowy Hydro by the NSW Minister for Environment in 2002 and has a term of 75 
years. The lease covers land where surface infrastructure associated with Snowy Hydro has been 
constructed. Section 41(5) of the SHC Act provides that development that is for a purpose for which a 
lease has been granted under Part 6 of the Act, is taken to be authorised under the NPW Act. 

New surface infrastructure works within KNP associated with Exploratory Works are not covered by the 
existing Snowy Park Lease. Therefore, minor amendments will be required to the SHC Act to enable 
extension of the Snowy Park Lease to include the areas that will be accessed and occupied by Snowy 
Hydro during Exploratory Works. 

Section 38(1) of the SHC Act, provides that a plan of management may deal with the activities of Snowy 
Hydro within the KNP and impose obligations on the company to comply with the plan of management. 
This compliance obligation is supported by Part 4 of the NPW Regulation. 

The Snowy Water Licence is a statutory instrument issued under Part 5 of the SHC Act. It embodies the 
operating and accounting principles of the Snowy Scheme. The Snowy Water Licence confers a number of 
rights and obligations on Snowy Hydro for the collection of all water from the rivers, streams and lakes 
within the Snowy Water Catchment. Snowy Hydro has the right to divert, store and use that water to 
generate electricity and for purposes that are incidental or related to the generation of electricity, and the 
obligation to release that water from storage. 

No amendments to the Snowy Water Licence are anticipated to be required for Exploratory Works. 

3.3.4 Commonwealth EPBC Act 

An approval under the EPBC Act is required for Exploratory Works if:  

● it will have or is likely to have a significant impact on MNES; or 

● it will have or is likely to have a significant impact on the environment inside or outside the 
Australian jurisdiction. 
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If an activity or action requires approval under the EPBC Act, it is deemed to be a ‘controlled action’ and 
requires approval from the Commonwealth Minister for the Environment or the Minister’s delegate. To 
determine whether a proposed action will or is likely to be a controlled action, a Referral of Proposed 
Action is submitted to DoEE for assessment. 

A Referral of the Proposed Action was submitted to DoEE on 28 May 2018 (Ref 2018/H217) and publicly 
notified from 2 June 2018 to 20 June 2018. A decision on the referral was made by the Assistant Minister 
for the Environment on 10 July 2018 which stated that Exploratory Works is not a controlled action, 
meaning that it does not require further assessment and approval under the EPBC Act before it can 
proceed. The Assistant Minister also declared under Section 28(4) of the EPBC Act that Exploratory Works 
are a class of actions to which Section 28 of the EPBC Act (a prohibition against Commonwealth Agencies 
taking actions that significantly impact the environment) will not apply. This is because the Minister 
declared that, in taking the action, Snowy Hydro will have to comply with NSW legislation (ie EP&A Act) 
that provides for comprehensive assessment and management of Exploratory Works impacts, and which 
has the object of protecting the environment. 

3.3.5 Approval processes 

i Permissibility 

The EP&A Act and EP&A Regulation form the statutory framework for planning approval and 
environmental assessment in NSW. Implementation of the EP&A Act is the responsibility of the Minister 
for Planning, statutory authorities and local councils. It contains two parts that impose requirements for 
planning approval: 

• Part 4, which provides for control of development that requires development consent from the 
relevant consent authority.  

• Part 5, which provides for control of development that does not require development consent 
under Part 4. Part 5 ‘activities’ are determined under Division 5.2 for SSI and CSSI or Division 5.1 for 
all other types of development. 

The identification of approval pathways and assessment requirements are set out in environmental 
planning instruments (EPIs) that may be made under Division 3.3 (State environmental planning policies) 
or Division 3.4 (local environmental plans) of the EP&A Act. Part 5, Division 5.2 of the EP&A Act 
establishes the assessment and approval regime for SSI and CSSI. Sections 5.12 and 5.13 of Part 5 of the 
EP&A Act provide for the declaration of SSI and CSSI, respectively. 

A State environmental planning policy (SEPP) may declare development to be SSI (Section 5.12(2)) 
provided the development is permitted by a SEPP to be carried out without development consent under 
Part 4 and is either infrastructure or other development for which the proponent is also the determining 
authority and would require an EIS under Division 5.1 (Section 5.12(3)). Despite this, specified 
development on specified land may be specifically declared to be SSI by a SEPP or by an order of the 
Minister for Planning to amend a SEPP (Section 5.12(4)). 

Part 7 of the SHC Act approved the Snowy Scheme as at the date of corporatisation (28 June 2002) under 
former Parts 4 and 5 of the EP&A Act. Exploratory Works is an augmentation to the Snowy Scheme, 
beyond the scope of Snowy Hydro operations currently authorised by the SHC Act. Assessment and 
approval under the EP&A Act is, therefore, required prior to commencing the Exploratory Works. 
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Section 5.13 enables the Minister for Planning to declare SSI to be CSSI if ’it is of a category that, in the 
opinion of the Minister, is essential for the State for economic, environmental or social reasons‘. On 26 
October 2017 Snowy Hydro requested that the NSW Minister for Planning declare Snowy 2.0 to be CSSI. 
On 7 March 2018 the NSW Minister for Planning declared Snowy 2.0 to be CSSI. This declaration came 
into effect on 9 March 2018 and is included in clause 9 of Schedule 5 of the State Environmental Planning 
Policy (State and Regional Development) 2011 (SRD SEPP). 

The Minister for Planning (or delegate) is the determining authority for CSSI. Whilst Section 2.4 of the 
EP&A Act allows the Minister to delegate his or her function of determining an application for approval 
under Part 4 or Part 5 of the Act, section 2.4(3)(b) prevents this for the determination of an approval for 
CSSI. 

ii Environmental Planning and Assessment Act 1979 

The provisions and objectives of the EP&A Act relevant to the Exploratory Works are summarised below. 

• Section 1.3– specifies the objects of the EP&A Act. The objects of the EP&A Act are reproduced in 
Appendix C, with a consideration of the consistency of the project with these objects. 

• Sections 5.14 – 5.19 of the EP&A Act sets out the environmental assessment and approval process 
for SSI. The approval process steps are shown in Figure 3.4. 

• Section 5.22(2) – EPIs do not apply to, or in respect of, SSI except that they apply to the declaration 
of infrastructure as SSI or CSSI and in so far as they relate to section 3.16 of the Act. Irrespective of 
this, consideration has been given in this EIS to the instruments that would have applied if not for 
this section (see Table 3.3). 

• Section 5.23(1) – identifies a number of authorisations that are not required for approved SSI. 

• Section 5.23(2 and (3) – identifies directions, orders or notices which cannot be made or given so as 
to prevent or interfere with the carrying out of approved CSSI. 

• Section 5.24 – identifies a number of authorisations that cannot be refused if they are necessary 
for carrying out approved SSI and are to be substantially consistent with an approval under 
Division 5.2. 

• Part 6 – any works or activities related to building work and the occupation or use of a building 
requires a certificate under this part. 

iii Environmental Planning and Assessment Regulation 2000 

An EIS for SSI is to be prepared in accordance with Part 3 of Schedule 2 of the EP&A Regulation (as per 
Section 5.16 of the EP&A Act). The requirements for preparation of an EIS are set out in Clause 6 and 7 of 
Schedule 2 of the EP&A Regulation. A summary of these requirements and where they are addressed in 
the EIS are provided in Table 3.2. 
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Table 3.2 Schedule 2 requirements for an EIS 

Requirement Where contained in the EIS 
Clause 6 Form of environmental impact statement  
 the name, address and professional qualifications of the person(s) by whom the 
statement is prepared, 

Certification page at the front 
of this EIS 

the  name and address of the responsible person (the applicant), Certification page at the front 
of this EIS 

the address of the land: 
● in respect of which the development application is to be made, or 
● on which the activity or infrastructure to which the statement relates is to be 

carried out, 

Certification page at the front 
of this EIS 

a description of the development, activity or infrastructure to which the statement 
relates, 

Chapter 2 

an assessment by the person by whom the statement is prepared of the 
environmental impact of the development, activity or infrastructure to which the 
statement relates, dealing with the matters referred to in this Schedule, 

Chapter 5 and supporting 
technical assessments in 
Appendix F to Appendix V 

a declaration by the person by whom the statement is prepared to the effect that: 
● the statement has been prepared in accordance with this Schedule, and 
● the statement contains all available information that is relevant to the 

environmental assessment of the development, activity or infrastructure to which 
the statement relates, and 

● that the information contained in the statement is neither false nor misleading. 

Certification page at the front 
of this EIS 

Clause 7 Content of environmental impact statement  
a summary of the EIS, Executive summary 
a statement of the objectives of the development, activity or infrastructure, Section 1.5, Chapter 3 
an analysis of feasible alternatives to the carrying out the development, activity or 
infrastructure, having regard to its objectives, including the consequences of not 
carrying out the development, activity or infrastructure, 

Chapter 1 and Chapter 3 

an analysis of the development, activity or infrastructure, including:  
● A full description of the development, activity or infrastructure, and Chapter 2 

●  A general description of the environment likely to be affected by the development, 
activity or infrastructure, and 

Chapter 5 

● The likely impact on the environment of the development, activity or infrastructure, 
and 

Chapter 5 

● A full description of the measures proposed to mitigate any adverse effects of the 
development, activity or infrastructure, and 

Chapter 5 

● A list of any approvals that must be obtained under any other Act or law before the 
development, activity or infrastructure may lawfully be carried out, 

Section 3.2.5.v, Table 3.3 and 
Appendix C  

a compilation (in a single section of the EIS) of the measures referred to in item (d)(iv), Chapter 6 
the reasons justifying the carrying out of the development, activity or infrastructure in 
the manner proposed, having regard to biophysical, economic and social 
considerations, including the principles of ecologically sustainable development. 

Chapter 7 
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Landowners consent is not required for a CSSI application under clause 193(1) of the EP&A Regulation. 
However, under clause 193(4), the proponent is required to give notice of the application or request: 

(a) by written notice to the owner of the land before, or no later than 14 days after, the 
application or request is made, or 

(b) by advertisement published in a newspaper circulating in the area in which the 
infrastructure is to be carried out: 

(i) in the case of an infrastructure application—at least 14 days before the 
environmental impact statement that relates to the infrastructure is placed on 
public exhibition, ... 

Notification was made to NPWS in accordance with clause 193(4)(a) of the EP&A Regulation by letter on 
13 July 2018. 

iv Other regulatory requirements 

Consideration of Exploratory Works against all other regulatory requirements is given below in Table 3.3. 
Although EPIs do not apply to SSI or CSSI by virtue of Section 5.22(2) of the EP&A Act, consideration of the 
instruments that would have applied to the Exploratory Works project area is also given.  

It is noted that, whilst the State Environmental Planning Policy (Infrastructure) 2007 is listed as a 
potentially relevant EPI in the SEARs, the provisions of the instrument are not relevant to the Exploratory 
Works. It is also worth noting that, whilst in close proximity to the Mount Selwyn Alpine Resort, the 
Exploratory Works are outside of the application area for the State Environmental Planning Policy 
(Kosciuszko National Park – Alpine Resorts) 2007. 

Table 3.3 Consideration of other regulatory requirements 

Regulatory requirements Considerations Where contained in the EIS 
National Parks and 
Wildlife Act 1974 

Aboriginal objects may be present Section 5.5 
Appendix O (Aboriginal cultural heritage 
assessment)  

Biodiversity Conservation 
Act 2016 

Impacts to threatened flora and fauna species 
and ecological communities 

Section 5.1 
Appendix F (Biodiversity development 
assessment) 

Protection of the 
Environment Operations 
Act 1997 

Works are a premises based scheduled 
activity 

Appendix C (Regulatory framework) 

Roads Act 1993 Use of local roads and road upgrade works 
proposed.  

Section 5.6 
Appendix Q (Traffic and transport 
assessment) 

Water Act 1912 Proposed construction and operation of 
groundwater monitoring bores 

Section 5.4 
Appendix N (Groundwater assessment) 

Water Management Act 
2000 

Interaction with water sources to which  
Water Sharing Plans apply 

Section 5.4 
Appendix M (Surface water assessment) 
Appendix N (Groundwater assessment) 
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Table 3.3 Consideration of other regulatory requirements 

Regulatory requirements Considerations Where contained in the EIS 
Rural Fires Act 1997 Bushfire prone land Section 5.8 

Appendix V (Bushfire risk and hazard 
assessment) 

Heritage Act 1977 Impacts to locally significant listed heritage 
items and National heritage places 

Section 5.5 
Appendix P (Historic cultural heritage 
assessment) 

Fisheries Management 
Act 1994 

Impacts to threatened aquatic species and 
ecological communities 

Section 5.1 
Appendix G (Aquatic ecology assessment) 

Wilderness Act 1987 Wilderness areas are contained within KNP Appendix C (Regulatory framework) 
Local Government Act 
1993 

Proposed sewage management system Appendix C (Regulatory framework) 

Work Health and Safety 
Act 2011 

Health and safety of workers Appendix C (Regulatory framework) 

State Environmental 
Planning Policy (Mining, 
Petroleum Production and 
Extractive Industries) 
2007 

Compatibility of dredging works with 
surrounding land uses and management of 
impacts to natural resources and the 
environment. 

Appendix C (Regulatory framework) 

State Environmental 
Planning Policy No. 33 – 
Hazardous and Offensive 
Development 

Potential hazards and offensive discharges Appendix C (Regulatory framework) 

State Environmental 
Planning Policy No. 44 – 
Koala Habitat Protection 

Land has the potential to be koala habitat Section 5.1 
Appendix F (Biodiversity development 
assessment) 

State Environmental 
Planning Policy No 55 – 
Remediation of Land 

Potential for historic contamination of land  Section 5.3 
Appendix H (Soils and land assessment) 

Tumut Local 
Environmental Plan 2012 

Land zoned E1 National Parks and Nature 
Reserves and RU1 Primary Production 

Section 5.3 
Appendix H (Soils and land assessment) 
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v Summary of approvals required for the project 

A summary of the licences, approvals and permits that are likely to be required for the project is provided 
in Table 3.4. 

Table 3.4 Required licences, approvals and permits summary 

Legislation Authorisation Consent of approval authority 
Environmental Planning and 
Assessment Act 1979 

SSI and CSSI approval for Exploratory Works Minister for Planning 
Construction certificate required for 
construction of relevant structures in the 
surface infrastructure area  

Snowy Valleys Council or private 
certifier 

Occupation certificate required prior to use 
of certain buildings in the surface 
infrastructure area  

Snowy Valleys Council or private 
certifier 

Snowy Hydro Corporation Act 
1997 

Amendments to Snowy Park Lease Minister for Environment 

Protection of the Environment 
Operations Act 1997 

EPL for the following premises based 
scheduled activities: 
• Chemical storage; and 

• Extractive industry. 

EPA 

Roads Act 1993 Section 138 permits for works involving a 
public road 

NPWS and Snowy Valleys Council 

Water Management Act 2000 Water access licences DoI – Water 
Water Act 1912 Licensing of monitoring bores DoI – Water 
Local Government Act 1993 Approval for carrying out sewerage work  Snowy Valleys Council 
Work Health and Safety Act 
2011 

Licensing of dangerous goods NSW WorkCover Authority 
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4 Engagement 

This chapter provides an overview of the engagement activities carried out before and during the 
preparation of this EIS. 

4.1 Introduction 

Stakeholder engagement commenced on the broader Snowy 2.0 before Exploratory Works was being 
scoped. Given the difficulty in quarantining discussion or feedback on Exploratory Works from the 
broader Snowy 2.0 during this time, details on engagement activities for Snowy 2.0 as the scope for 
Exploratory works progressed have also been included in this chapter. 

Stakeholder engagement has been led by Snowy Hydro with the support of EMM and technical specialists 
where required. Further details on stakeholder activities are provided in Appendix D. 

4.2 Objectives 

Snowy Hydro’s objectives of engagement for Exploratory Works are to ensure identified stakeholders 
have a sufficient understanding of: 

• Snowy 2.0 and the scope of Exploratory Works; 

• how Exploratory Works may affect them; 

• how engagement contributes to the overall approval process for Exploratory Works;  

• how they can participate in the approval process and be informed and consulted; 

• collect qualitative and quantitative data, evidence and insights for scoping the EIS, in ways that 
maximise diversity and representativeness; 

• understand the interests that stakeholders have in Exploratory Works, and how potential impacts 
are predicted to be experienced from their perspective; 

• consider the views of stakeholders in a meaningful way and using these insights to inform project 
planning, mitigation and enhancement measures, and monitoring and management frameworks; 
and 

• respect people’s privacy, allowing them to communicate their views anonymously if they desire. 

4.3 Framework  

Snowy Hydro has adopted a proactive and flexible end-to-end stakeholder engagement strategy for 
Snowy 2.0, which will be applicable to all phases of Snowy 2.0, including Exploratory Works. It aims to 
meet all objectives and the demands of a diverse range of stakeholders with changing needs (Figure 4.1). 
The framework is based on the International Association for Public Participation (IAP2)’s Public 
Participation Spectrum, 2014 (the Spectrum). The key phases and how they have been implemented for 
Snowy 2.0 and Exploratory Works to date are shown in Figure 4.1 and summarised below: 

1. identify - identification of stakeholders and impacts; 
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2. design and prepare - definition of desired level of engagement (to inform, consult, involve, or 
collaborate), and the development of corresponding stakeholder engagement tools and methods; 

3. engage - commence stakeholder engagement in line with the level identified in the previous phase, 
and implement relevant methods; 

4. provide feedback - create mechanisms for timely two-way feedback on stakeholder needs and 
concerns; and 

5. review - implement a continuous improvement loop to assess the adequacy and effectiveness of 
engagement, and where required, change the nature of engagement.  

The framework will be applied throughout the lifespan of Snowy 2.0, with the ability to adapt if/when the 
Snowy 2.0 progresses (including Exploratory Works) and as/when stakeholder requirements change, while 
remaining consistent with the overarching objectives.  

The following sections in this chapter summarise engagement undertaken for Exploratory Works (and 
Snowy 2.0 for periods before Exploratory Works was defined) with all identified stakeholders, 
implementing all of the key phases of the stakeholder engagement framework (including engagement 
activities and feedback received). Further detail on the stakeholder engagement framework and how it 
has been implemented is provided in Appendix D. 

4.4 Engagement with stakeholders 

4.4.1 Government agencies 

This stakeholder group encompasses all levels of engagement (inform, consult, involve and collaborate) 
and includes government agencies, committees, and parliamentarians across all parties and jurisdictions. 

Snowy Hydro’s key drivers for engagement with government agencies include: 

• maintaining bipartisan national and state-level support and shareholder buy-in which is critical for 
Snowy 2.0; 

• sustaining momentum and minimising risks arising from changes to the external political and 
regulatory environment; and 

• negotiating policy and regulatory outcomes to benefit all parties across all relevant jurisdictions. 

In addition to investing in relationships with key government agencies and providing regular briefings and 
updates, Snowy Hydro has attended government forums and inter-agency meetings to ensure a 
coordinated approach across government services where required.  

Government agency briefings, updates and meetings on Snowy 2.0 were ongoing through 2017. Briefings, 
updates and meetings on Exploratory Works commenced in late 2017.  

Figure 4.2 provides an overview of the key engagement activities (including government agencies) 
undertaken on Snowy 2.0 and Exploratory Works. Further details are provided in Appendix D. 
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4. Feedback

The intent of this phase is to implement a continuous improvement loop

required, change the nature of engagement
Snowy Hydro has undertaken the following activities:

• research into better practice in community engagement
• validation and testing with key internal stakeholders

5. Review

The following engagement activities have been undertaken by Snowy Hydro:
• Community consultations in local townships
• Feedback surveys
• Community information booklets
• Regular updates to the company website about the project
• Snowy Hydro’s quarterly newsletter 
• Ongoing consultation with NPWS, DP&E, local councils (Snowy Valleys and Snowy Monaro Regional councils)
• Ongoing consultation with key stakeholders such as Aboriginal groups

mmunity; and

A range of permanent engagement channels have been established for Snowy 2.0 to seek input from stakeholders and to support stakeholder engagement on an ongoing basis
A range of tools continue to be used to support communication and engagement for Snowy 2.0 and Exploratory Works, including: publications and information materials,
community consultation sessions, presentations, meetings, workshops, media releases, articles, interviews, website updates and surveys

3. Engage

Four levels of engagement were assigned to each stakeholder group; they include:
1. Inform −
create awareness amongst stakeholders and communicate progress
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actively seek and incorporate stakeholder input into the design and implementation
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i Feedback received from regulatory government agencies and matters raised 

Government agency feedback and matters raised have been provided in the SEARs (Appendix A). 

4.4.2 Community 

Snowy Hydro has established strong relationships with community stakeholders and a sound 
understanding of local community needs. Snowy Hydro's key drivers for engagement with the community 
include: 

• establish Snowy Hydro as the point of focus for community and government enquiries; 

• build stakeholder and community confidence and trust in Snowy Hydro and the decisions it makes; 

• ensure the local community and stakeholders are kept informed about the progress of the project 
through timely and targeted consultation activities;  

• understand the drivers and concerns of local communities (Snowy Monaro Regional and Snowy 
Valleys LGAs) and stakeholders; 

• provide a range of opportunities for the community and stakeholders to ask questions, provide 
input and feedback so that concerns or expectations can be considered, managed or mitigated 
during the development of the EIS;  

• manage community and stakeholder expectations through clear messages and project information; 

• build and strengthen partnerships with the community and stakeholders to maximise project and 
community outcomes; 

• create a feedback loop back to the community regarding how their concerns and expectations have 
been addressed; and 

• monitor and evaluate stakeholder feedback to measure success and the appropriateness of 
communication mechanisms being used. 

Various engagement activities have been undertaken with different community groups including the 
general public, recreational users, tourism operators, irrigators, environment groups and Aboriginal 
stakeholders. Figure 4.2 and Figure 4.3 provides an overview of engagement activities with the 
community.  
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i General public 

a. Community consultation sessions 

A series of community consultation sessions were held in November 2017 and April to June 2018. The 
November 2017 sessions were for Snowy 2.0, while the April to June 2018 sessions were specifically 
aimed at Exploratory Works. 

Feedback received at community consultation sessions was generally positive about Snowy 2.0 and 
Exploratory Works. Employment opportunities and economic benefits were highlighted as key positives 
for local communities. 

Table 4.1 outlines the feedback and matters raised by the community during the community consultation 
sessions for Exploratory Works, and where (if applicable to Exploratory Works) they have been addressed 
in the EIS. It should be noted that the feedback and matters raised in the two rounds of community 
consultation sessions (for Snowy 2.0 in November 2017 and Exploratory Works in April to June 2018) were 
generally the same. 

Table 4.1 Community feedback and matters raised 

Matters raised during community consultation Where addressed in the EIS 

Local employment and business opportunities: 

• this is the biggest issue locally; 

• opportunities for businesses and individuals to participate; 

• how do locals find out about or express their interest in being involved with the 
project? 

Section 5.7 

Appendix R (Social 
assessment) 

Recreation and tourism: 

• access to Talbingo and Tantangara reservoirs as well as other areas of KNP; 

• horse riders - access to Tantangara Road, Tantangara Reservoir, Wares Yards etc; 

• waste water levels on Talbingo, Tantangara and Eucumbene reservoirs (ie will they 
fluctuate?); 

• impacts to tourism and fishing; 

• opportunities for tourism (eg viewing areas or signage for the project); 

Sections 5.2 and 5.7 

Appendix M (Surface water 
assessment) 

Appendix R (Social 
assessment) 

Impacts or benefits to towns in the region: 

• benefits to local towns if the workforce is FIFO and DIDO; 

• what airport will be used for FIFO workforce? 

• short and long term housing availability; 

Section 5.7 

Appendix R (Social 
assessment) 

Roads: 

• impact of project on traffic on local roads (traffic etc); 

• how will the large equipment be transported to site? 

• will local roads be upgraded as part of the project, including Bobeyan Road (between 
Adaminaby and Canberra) and Elliot Way/Link Road (between Kiandra and 
Tumbarumba); 

Section 5.6 

Appendix Q (Traffic and 
transport assessment) 

Workforce: 

• how many workers will live in the accommodation camp? 

• where will the workers come from? 

• what will they do in their swing off? 

Section 5.7 

Appendix R (Social 
assessment) 
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Table 4.1 Community feedback and matters raised 

Matters raised during community consultation Where addressed in the EIS 

Environmental impacts: 

• impact of drilling on Yarrangobilly Caves; 

• impact of subaqueous placement of excavated rock (turbidity and water quality); 

• risk of transfer of Redfin from Talbingo Reservoir to Tantangara Reservoir; 

• impact from construction sites and accommodation camps; 

Sections 5.1, 5.2, 5.4 and 5.7 

Appendix F (Biodiversity 
development assessment) 

Appendix L (Subaqueous 
excavated rock placement 
assessment within Barge 
access infrastructure) 

Appendix N (Groundwater 
assessment) 

Appendix R (Social 
assessment) 

Heritage: 

• impact on Washington Hotel ruins; 

• impact on Aboriginal heritage; 

• consultation with local Aboriginal groups; 

Section 5.5 

Appendix O (Aboriginal 
cultural heritage assessment) 

Appendix P (Historic cultural 
heritage assessment) 

Other issues: 

• impact on health or emergency services; 

• can communications in the area be improved as part of the project? 

• what will happen to construction camps and sites after the project is finished? 

• environmental monitoring. 

Section 5.8 and 6 

Appendix E (Rehabilitation 
strategy) 

Appendix V (Bushfire risk and 
hazard assessment) 

b. Surveys 

At the same time as the November 2017 community information sessions, Snowy Hydro undertook a 
survey to obtain feedback about Snowy 2.0 and recreational usage of the KNP. The survey was available in 
hard copy at the sessions and also on the Snowy Hydro website. The survey was included in the 
information booklet and also printed as a separate handout. 

At the time of writing this EIS, 70 respondents from the general public have completed the survey, the 
results of which are also summarised below in Table 4.2. A detailed summary of the survey results is 
provided in the social assessment in Appendix R.  

Additionally, TRC Tourism Pty Ltd (TRC) was engaged to undertake an assessment of potential impacts of 
Exploratory Works on recreational users. To ascertain potential impacts, TRC undertook surveys between 
30 March and 14 April 2018 of recreational users of the KNP and Talbingo Reservoir. Results of surveys 
are also summarised in Table 4.2, but can be found in full in TRC's report which is contained in Appendix C 
of the social assessment (Appendix R). 
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Table 4.2 Results of surveys 

Survey results – Snowy 2.0 and usage of KNP Where addressed in the EIS 

A large majority of respondents (84%) see the reliability of the electricity network to 
be important or extremely important. Respondents noted that Snowy 2.0 would 
contribute to increased stability of the network. 

Chapter 3 

Most respondents (over 75%) think that maximising the economic benefits of 
Snowy 2.0 within local communities is important or extremely important. This 
includes employment opportunities in the local area.  

Section 5.7 

The majority of respondents (66%) stated that flora and fauna of the KNP was 
important or extremely important. Similarly, the majority of respondents (almost 
75%) stated that recreational use of KNP was important or extremely important.  

Sections 5.1 and 5.2 

Notwithstanding the above, while 59% of respondents stated that minimising impacts 
on local communities during the construction phase of Snowy 2.0 was important or 
extremely important, 36% of respondents stated that impacts didn't concern them or 
was not important. 

N/A 

Answers to the question ‘what benefits/positives can you see coming out of Snowy 
2.0 if it goes ahead?’ were categorised according to key themes, as follows: 

• reliability/affordability of supply - 27.6%; 

• employment opportunities - 23.7%; 

• economic benefits - 19.7%; 

• renewable/clean energy - 15.7%; and 

• positive tourism impacts - 6.5%. 
Other themes included environment (1.3%), access to KNP (1.3%) and opportunities 
for contractors (1.3%). 

The interest in employment opportunities and economic benefits by over 40% of 
respondents is consistent with the level of interest expressed in face to face 
discussions with attendees at the community consultation sessions. 

N/A 

Answers to the question ‘are there any aspects of Snowy 2.0 that concern you?’ were 
also categorised according to key themes, as follows: 

• environmental concerns - 30.8%; 

• access to KNP - 12.1%; 

• cost of the project - 9%; 

• water levels or flows - 6%; 

• excavated rock management - 6%; and 

• adverse tourism impacts - 6%. 

N/A 
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Table 4.3 Results of surveys 

Survey results – Snowy 2.0 and usage of KNP Where addressed in the EIS 

Survey results - recreational users  

The results indicate that the Lobs Hole Ravine area within the KNP: 

• is not a high visitation area; 

• visitors are generally from within the local area; 

• users value the scenery, remoteness, unspoiled nature and lack of crowds at the 
site; 

• for those with a family connection to the site, the history of the place was also 
important; 

• for a proportion of people, Lobs Hole Ravine is the only place in KNP they visit; and 

• most of those surveyed will be likely to go elsewhere in KNP if they cannot go to 
Lobs Hole Ravine. 

Appendix R (Recreational users 
assessment within Social 
assessment) 

The results of the surveys indicate that Talbingo Reservoir: 

• is characterised by high levels of repeat visitation; 

• fishing, swimming and water skiing were the most popular activities; 

• the scenery and the activities were the most highly valued attributes; 

• a high proportion of visitors don’t go elsewhere in KNP; and 

• lake levels were a significant concern to users of the reservoir. 

Sections 5.2 and 5.7 

ii Tourism operators 

One-on-one meetings regarding Snowy 2.0 and Exploratory Works have been held with key local tourism 
operators including the owner of Selwyn Snow Resort as well as proprietors of two local commercial 
horse riding operations. 

Snowy Hydro has also attended Tourism Snowy Mountains meetings to update the committee and seek 
feedback. 

The principal of one commercial horse riding operation raised concerns regarding potential impacts of 
construction activities from Snowy 2.0 on its operations, including investigations works such as the 
geotechnical drilling. However, it was acknowledged that works associated with Exploratory Works will 
not have an impact on its operations. 

Feedback from Selwyn Snow Resort has indicated that they are positive about the project and that their 
main concern would be around availability of holiday accommodation in the area over the winter months 
as well as the potential increase in traffic on the Link Road and Snowy Mountains Highway. Potential 
traffic impacts are addressed in Section 5.6. 

iii Irrigators 

Two briefings with irrigators were held on the 11 October 2017 in Renmark and 27 February 2018 in 
Balranald. Irrigation interests were focused on the security water releases under the Snowy Water 
Licence. These stakeholders were generally supportive of Snowy 2.0 as long as there were no changes to 
the volume of water being released from the Murray and Tumut developments for consumptive uses. 

There will be no changes to water being released from the Snowy Scheme as part of Exploratory Works. 
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iv Environment groups 

Briefings were held with a number of environmental groups, which included the Colong Foundation, 
National Parks Association (NPA), Nature Conservation Council (NCC) and the Total Environment Centre 
(TEC). During a briefing on 21 May 2018, the Colong Foundation stated that it was opposed to any works 
such as Snowy 2.0 within national parks. As such, the Colong Foundation stated that it was opposed to 
Snowy 2.0 being undertaken within KNP. 

Based on the briefings with the NPA on 7 May and 21 May 2018, and the TEC on 21 May 2018 both 
groups stated that their main concern with Snowy 2.0 centred around the viability of the project in light of 
the increased take-up of renewable energy generation projects. Both groups stated that, in their view, 
there was not enough information publicly available that justified the project progressing, particularly 
within KNP.  

Other concerns raised by the NPA and TEC principally related to Snowy 2.0 rather than Exploratory Works. 
These concerns were: 

• possibility that multiple approvals would be sought for different components of Snowy 2.0 (like 
Exploratory Works); 

• potential impact of works required to upgrade the transmission network for Snowy 2.0; 

• impact of maximising water storages in Tantangara Reservoir; 

• impact of the disposal of excavated rock in the reservoirs; and 

• transfer of Redfin from Talbingo Reservoir to Tantangara Reservoir and its tributaries. 

The justification for Snowy 2.0, including Exploratory Works, is provided in Sections 1.5, 3.2 and Chapter 7 
of the EIS. The approval process for Exploratory Works is provided in Section 3.3 of the EIS. 

Some matters raised during the engagement process have been identified as best to address in 
subsequent EIS(s), as will they will be more in line with subsequent scope of works or not relevant to 
Exploratory Works. Other matters raised that are not relevant to Exploratory Works or Snowy 2.0 will be 
addressed by Snowy Hydro through current communication channels. 

v Aboriginal stakeholders 

New South Wales Archaeology Pty Ltd (NSW Archaeology) was engaged to undertake an Aboriginal 
cultural heritage assessment (ACHA) of Exploratory Works. As part of this assessment, NSW Archaeology 
undertook a formal process of Aboriginal community consultation in accordance with the guidelines as set 
out in the NSW OEH’s Aboriginal cultural heritage consultation requirements for proponents 2010 (NSW 
DECCW 2010b). 

In order to identify, notify and register Aboriginal people who may hold cultural knowledge relevant to 
determining the cultural significance of Aboriginal objects and/or places in the project area, 
correspondence dated 31 July 2017 was sent to: 

• NSW OEH Queanbeyan office;  

• Wagonga and Brungle-Tumut Local Aboriginal Land Councils; 
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• the Registrar, NSW Aboriginal Land Rights Act 1983; 

• the National Native Title Tribunal, requesting a list of registered native title claimants, native title 
holders and registered Indigenous Land Use Agreements; 

• Native Title Services Corporation Limited (NTSCORP Limited);  

• Snowy Monaro Regional Council and Snowy Valleys Council; and 

• Cooma Local Land Services. 

In addition, advertisements were placed in the Monaro Post on 2 August 2017 and Tumut and Adelong 
Times on 4 August 2017. 

Following information received from OEH, further letters of notification were sent to potential Aboriginal 
parties on 3 August 2017. 

There are five Registered Aboriginal Parties (RAPS) for Exploratory Works: 

• Iris White, on behalf of the Ngarigo people; 

• Koomurri Ngunawal Aboriginal Corporation; 

• Corroboree Aboriginal Corporation; 

• Bega Local Aboriginal Land Council; and 

• Lindsay Connolly, Steve Connolly and Ramsey Freeman. 

A late registration of interest was received from the Brungle-Tumut Local Aboriginal Land Council in 
December 2017, the Ngunnawal Elders Corporation, via email on 28 February 2018 and Ellen Mundy in 
June 2018. 

The RAPs were engaged frequently during the process of preparing the ACHA, including during fieldwork 
and following preparation of the draft ACHA. 

The following additional consultation has been undertaken: 

• letters dated 16 June 2017 were sent to Wagonga and Brungle-Tumut Local Aboriginal Land 
Councils to provide preliminary advice about the project; 

• NSW Archaeology and Snowy Hydro provided a preliminary presentation to the KNP Northern and 
Southern Memorandum of Understanding (MOU) Advisory Groups on 11 September 2017 and 16 
September 2017, respectively; and 

• Snowy Hydro provided a further presentation to the KNP Northern MOU Advisory Group on 9 April 
2018 and the Southern MOU Advisory Group on 4 May 2018. 

An updated project consultation process and heritage assessment methodology was provided to RAPS on 
14 January 2018. One response was received (refer to Appendix 5 of Appendix O for further information) 
with a question regarding traditional boundaries. Snowy Hydro subsequently responded to the question 
via telephone and provided mapping as requested.  
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Updated information about Exploratory Works and a copy of the draft ACHA was provided to RAPs on 21 
April 2018 for a review and consideration of the potential impacts of Exploratory Works on Aboriginal 
heritage and proposed management strategies. However, at the time of finalisation of this EIS, no 
responses have been received. Any responses received after finalisation of this EIS will be provided within 
the submissions report, if required. 

The results of consultation with Aboriginal stakeholders are provided in the ACHA which has been 
provided at Appendix O. 

4.4.3 Local industry groups 

Engagement with local industry groups is considered critical to inform industry about Snowy 2.0 and 
Exploratory Works and manage issues as they arise. Snowy Hydro has been proactively engaging with 
industry groups and providing them with updates on a regular basis. 

Snowy Hydro’s key drivers for engagement: 

• building external advocacy and third party support from key local industry bodies and business 
groups; 

• communicating and promoting a consistent understanding of the benefits of the project through 
industry group events and conferences; and 

• fostering industry momentum, support for and/or alignment with the industry group’s strategic 
policy and regulatory positions. 

A number of service level providers (SLPs), including businesses, in the Snowy Monaro Regional and 
Snowy Valleys LGAs were engaged in relation to Snowy 2.0 and Exploratory Works to gain an 
understanding of baseline service levels within the LGAs, including baseline data for medical real estate, 
childcare, short term accommodation, and hospitality services. 

The first round of interviews was undertaken in Cooma and Tumut on the 6 and 7 March 2018. These are 
the two largest regional centres in the Snowy Monaro Regional and Snowy Valleys LGAs. The second 
round of interviews were undertaken in Talbingo, Cabramurra, Providence Portal, Adaminaby, Tumut and 
Cooma on 19, 20 and 21 March 2018. A third round of interviews was undertaken in Tumbarumba and 
Batlow on 10 and 11 April 2018. 

An overview of engagement with industry is shown in Figure 4.3. 

A summary of the results of engagement with the SLPs is provided below. Detailed results of this 
engagement can be found in the social assessment in Appendix R. 

The SLPs perception and attitude towards the Exploratory Works and Snowy 2.0 can be summarised as 
follows: 

• generally SLPs, particularly local businesses, welcome Snowy 2.0 as they believe the project will 
result in an increase in the local population and bring economic stimulus and income to the region; 

• most SLPs believe that there is sufficient capacity in the services they provided to cater or absorb 
demands from Snowy 2.0 and Exploratory Works, and such do not believe that they will have a 
significant impact on the services they offer; 
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• there was particular interest in the proposed workforce arrangements, potential employment 
opportunities for local people and how local people could position themselves for jobs or contracts 
with Snowy Hydro or its contractors; 

• there was some concern amongst business owners in the region that Snowy 2.0 could potentially 
attract their workers and that as a result they would lose staff; 

• some SLPs, particularly those in Cooma, are concerned there is lack of residential land available. 
They are concerned that should workers and their families relocate to town for a number of years, 
there would not be enough residential land for new housing development, and not enough quality 
housing to attract buyers; and 

• the tourist accommodation operators would like to receive ample notice prior to workers taking up 
their accommodation, as they often have repeat visitors during peak times (ie summer and winter). 

These matters are addressed in the social assessment which can be found in Appendix R. 

4.5 Ongoing stakeholder engagement 

Stakeholder engagement on Snowy 2.0 and Exploratory Works has been comprehensive to date and 
reflects the importance Snowy Hydro places on this aspect to its business. As previously discussed, Snowy 
Hydro's stakeholder engagement framework provides for ongoing stakeholder engagement as Snowy 2.0 
progresses. As such, Snowy Hydro will continue to works with all stakeholders as the approval process for 
Exploratory Works progresses and design and approval schedule for the broader Snowy 2.0 project is 
defined. 
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5 Environmental impact assessment 

This chapter provides a summary of the key environmental matters associated with the design 
development and potential impacts of Exploratory Works. This EIS is supported by technical studies and 
assessments which include further detailed information. These assessments have been prepared in line 
with the SEARs. 
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5.1 Biodiversity 

5.1.1 Overview 

The assessment of terrestrial biodiversity impacts for Exploratory Works was undertaken by EMM 
(Appendix F), whilst Cardno assessed impacts to aquatic biodiversity (Appendix G).  

The primary focus of this assessment process has been avoidance and minimisation of impacts through 
iterative design. Project ecologists have been a key part of the design process, providing information on 
biodiversity as it was identified and working with the design team to avoid and minimise impacts, where 
possible  

The NSW Biodiversity Conservation Act 2016 (BC Act) is the legislation responsible for the conservation of 
biodiversity in NSW. The BC Act, together with the NSW Biodiversity Conservation Regulation 2017, 
established the Biodiversity Offsets Scheme (BOS), which in turn established the biodiversity assessment 
method (BAM, OEH 2017). The biodiversity surveys, analysis and assessment for Exploratory Works have 
been undertaken in line with the requirements of the BAM. The aquatic assessment has been undertaken 
in line with the FM Act. For full and detailed information about the biodiversity and aquatic assessments 
and the survey methods used, refer to Appendix F and G. 

As described in Section 3.3, a referral was prepared and lodged with the Commonwealth Department of 
Energy and Environment (DoEE) under the EPBC Act. The Commonwealth Minister’s delegate determined 
on 10 July 2018 that Exploratory Works is not a controlled action, meaning that it does not require further 
assessment and approval under the EPBC Act before it can proceed.   

5.1.2 Existing environment 

i Landscape features 

Three Interim Biogeographic Regionalisation of Australia (IBRA) regions and subregions fall within the 
Exploratory Works project area (see Figure 5.1): 

• NSW South Western Slopes IBRA region and Inland Slopes IBRA subregion (Talbingo barge ramp at 
the northern end of Talbingo Reservoir); 

• Australian Alps IBRA region and Snowy Mountains IBRA subregion (the southern end of Lobs Hole 
Ravine Road); and  

• South Eastern Highlands IBRA region and Bondo IBRA subregion (the majority of works, including 
access roads and activities in Lobs Hole).  

The Exploratory Works project area is within the Murrumbidgee River catchment in the Australian Alps. 
The Murrumbidgee catchment is bordered by the Great Dividing Range to the east, the Lachlan 
Catchment to the north and the Murray Catchment to the south, covering an area of 84,000 square 
kilometres (km2.) The major waterbodies and watercourses within the project area are Talbingo 
Reservoir, Yarrangobilly River and Wallaces Creek (see Figure 5.1). Smaller named third order tributaries 
of the Yarrangobilly River include Stable Creek, Lick Hole Creek and Cave Gully, which flow into the river 
from the south.   



!!

!!

!!

!!!!!!

!!

!!

!!

!!

!!

!!!!

!!!!

!!

!!

!!

!!

!!
!!

!!

!!

!!

!!

!!!!

!!
!!

!!
!!

!!

!!
!!!!!!

!!

!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!
!!!!!!!!!!
!!!!
!!!!

!!!!!!
!!!!

!!!!!!

!!!!!!

!!!!!!

!!!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!
!!

!!
!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!
!!

!!

!!

!!

!!

!!
!!

!!

!!
!!!!

!!

!!

NSW South Western
Slopes bioregion

LOBS HOLE

LOBS HOLE RAVINE ROAD

SNOWYMOUNTAINS HIGHWAY

LOBS
HOLE

TALBINGO
RESERVOIR

Australian
Alps

bioregion

South Eastern
Highlands
bioregion

WALLACES CREEK

YA
RRA

NGOBI LLY

RIVER

TUMU
T R

IVE
R

KOSCIUSZKO NP

´

\\e
mm

sv
r1\

EM
M\

Jo
bs

\20
17

\J1
71

88
 - S

no
wy

 H
yd

ro 
2.0

\G
IS

\02
_M

ap
s\_

EI
S_

EW
\EI

SE
W0

46
_K

ey
Bio

div
ers

ity
_2

01
80

71
4_

05
.m

xd
 16

/07
/20

18

0 2.5 5
km

GDA 1994 MGA Zone 55
Source: EMM (2018); DFSI (2017); GA (2015)

Threatened fauna species
!! Booroolong Frog
!! Diamond Firetail
!! Eastern Pygmy-possum
!! Flame Robin
!! Gang-gang Cockatoo
!! Masked Owl
!! Murray Crayfish
!! Scarlet Robin

!! Smoky Mouse
Smoky Mouse potential habitat

IBRA bioregion
Australian Alps
NSW South Western Slopes
South Eastern Highlands
Exploratory Works project area
Exploratory tunnel
Main road

Local road
Watercourse
Waterbodies
Disturbance footprint
Avoidance footprint
Kosciuszko National Park
State forest

KEY Key biodiversity features
Snowy 2.0

Environmental Impact Statement
Exploratory Works

Figure 5.1

!!
!!

!! !!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!!!

!!

!!

!!!!!!!!!!!!!!!!

!!
!!!!!!!!

!!!!
!!

!!
!! !! !!!!!!

!!
!!!!
!!!!!!
!!!!

!!
!!

!!!!
!!

!!
!!

!!
!!!!

!!!!!!

!!!!
!!

!!
!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!!!

!!

WALLACESCREEK

YARRANGOBILLY

RIVER
KOSCIUSZKO NP

!!

!!

!!!!!!

!!

!!

!!

!!

!!

!!!!

!!

!!

!!

!!!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

WALLAC ESCREEK

KOSCIUSZKO NP

LOBS HOLE

LOBS HOLE RAVINE ROAD

0 0.5 1
km

0 0.5 1
km



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 5.1-3  

ii Native vegetation 

a. Overview 

KNP is largely vegetated across its 673,543 ha area, with intact remnant vegetation extending into a 
further 1.6 million ha across the Australian Alps. The extent of vegetation across KNP provides a high 
degree of habitat connectivity. The wooded areas provide high connectivity for terrestrial and arboreal 
mammals, birds, and reptiles. The various waterways provide suitable river corridors for aquatic and 
semi-aquatic species (such as fish and amphibians) and species which use linear features (such as birds 
and bats) to navigate.  

Native vegetation across the project area is described based on three key areas: 

• Lobs Hole Ravine Road; vegetation along the upper (southern) extent of Lobs Hole Ravine Road is 
largely intact, with minimal disturbance evident. Vegetation comprises tall montane forests with 
large trees and a shrubby understorey. Weed invasion is minimal and limited to road edges. The 
lower reaches of Lobs Hole Ravine Road, generally below 1,200 m, comprise dry sclerophyll forests 
with a shrubby to grassy understorey. In some areas disturbance due to past land use is evident 
and significant, while in other areas there is minimal disturbance. Weediness varies, depending on 
past land use, and is heavy in some areas. 

• Lobs Hole; first used in the early 1800s for the movement of stock, Lobs Hole has since been the 
site of prospecting, mining, grazing, settlement, refuge from the winters of Kiandra, gardening and 
agriculture. From the 1860s to approximately 1917, it was the site of a copper mine. Lobs Hole is 
now a public camping area with a boat ramp which is used to access the southern reaches of 
Talbingo Reservoir. These activities and past land uses have resulted in significant amounts of 
clearing and disturbance of vegetation in the area, and have modified native vegetation and fauna 
habitats. Native vegetation has re-established itself in the area; however, Blackberry, a weed of 
national significance, is at the point of infestation within the area, particularly in gullies and along 
the Yarrangobilly River. 

• Northern end of Talbingo Reservoir; the area around the proposed barge access infrastructure at 
the northern end of Talbingo Reservoir has been subject to clearing and disturbance associated 
with the construction of the dam wall and Tumut 3 power station. Large areas have been cleared 
and are largely devoid of native vegetation. However, some areas of moderate quality vegetation 
are in the project area. 
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b. Plant community types 

Plant community types (PCTs) are a NSW classification used to identify plant communities. Vegetation 
mapping identified nine PCTs within the project area (see Table 5.1). These nine PCTs include 28 
vegetation zones. Of these zones, 17 show significant levels of existing disturbance, four show some 
degree of impact, and seven are considered representative of relatively intact vegetation of high quality. 

Table 5.1 Plant Community Types mapped within the Exploratory Works project area 

Plant community type Vegetation formation Area (ha) Condition / 
Integrity 

Ancillary Code 

PCT 285 – Broad-leaved Sally grass – 
sedge woodland on valley flats and 
swamps in the NSW South Western 
Slopes Bioregion and adjoining South 
Eastern Highlands Bioregion 

Dry Sclerophyll Forests 
(Shrub/grass sub-
formation) 

5.41 Moderate to 
Good 

Poor 

PCT 296 – Brittle Gum – Peppermint 
open forest of the Woomargama to 
Tumut region, NSW South Western 
Slopes Bioregion 

Dry Sclerophyll Forest 
(Shrubby sub-formation) 

42.51 Moderate to 
Good. One area 

Low 

Poor to High. 
One area 
derived 

grassland 
PCT 300 – Ribbon Gum - Narrow-
leaved (Robertsons) Peppermint 
montane fern - grass tall open forest 
on deep clay loam soils in the upper 
NSW South Western Slopes Bioregion 
and western Kosciuszko escarpment 

Wet Sclerophyll Forests 
(Grassy sub-formation) 

8.12 Moderate to 
Good 

Medium to 
High. One area 

derived 
grassland 

PCT 302 - Riparian Blakely's Red Gum - 
Broad-leaved Sally woodland - tea-tree 
- bottlebrush - wattle shrubland 
wetland of the NSW South Western 
Slopes Bioregion and South Eastern 
Highlands Bioregion 

Dry Sclerophyll Forests 
(Shrub/grass sub-
formation) 

10.38 Moderate to 
Good. One area 

Low 

Poor to High. 
One area 
derived 

grassland 

PCT 311 - Red Stringybark - Broad-
leaved Peppermint - Nortons Box 
heath open forest of the upper slopes 
subregion in the NSW South Western 
Slopes Bioregion and adjoining South 
Eastern Highlands Bioregion 

Dry Sclerophyll Forests 
(Shrub/grass sub-
formation) 

7.17 Moderate to 
Good 

Medium to High 

PCT 643 - Alpine shrubland on scree, 
blockstreams and rocky sites of high 
altitude areas of Kosciuszko National 
Park, Australian Alps Bioregion 

Alpine Complex 0.12 Low - 

PCT 729 - Broad-leaved Peppermint - 
Candlebark shrubby open forest of 
montane areas, southern South 
Eastern Highlands Bioregion and South 
East Corner Bioregion 

Dry Sclerophyll Forests 
(Shrubby sub-formation) 

17.34 Moderate to 
Good 

Poor to High. 
One area 
derived 

grassland 



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 5.1-5  

Table 5.1 Plant Community Types mapped within the Exploratory Works project area 

Plant community type Vegetation formation Area (ha) Condition / 
Integrity 

Ancillary Code 

PCT 999 - Norton's Box - Broad-leaved 
Peppermint open forest on footslopes, 
central and southern South Eastern 
Highlands Bioregion 

Dry Sclerophyll Forests 
(Shrubby sub-formation) 

0.64 Moderate to 
Good 

High with one 
area derived 

grassland 

PCT 1196 - Snow Gum - Mountain Gum 
shrubby open forest of montane areas, 
South Eastern Highlands Bioregion and 
Australian Alps Bioregion 

Grassy Woodlands 2.73 Moderate to 
Good. 

High with one 
area derived 

grassland 

c. Threatened ecological communities   

The nine PCTs listed in Table 5.1 have been reviewed against threatened ecological communities (TECs) 
listed under Commonwealth and NSW legislation. Three TECs were identified through geographic and 
habitat constraints as having potential to occur. However, following detailed desk and field studies, it was 
determined that none of these TECs occur in the project area.  

d. Groundwater dependent ecosystems 

A detailed assessment of potential groundwater impacts on groundwater dependent ecosystems (GDEs) is 
summarised in Appendix F. Three PCTs were identified as GDEs: Broad-leaved Sally grass-sedge woodland 
(PCT 285), Brittle Gum - Peppermint open forest (PCT 296), and Riparian Blakeley’s Red Gum – Broad-
leaved Sally woodland (PCT 302). These PCTs are associated with the alluvial/colluvial areas along the 
Yarrangobilly River or associated tributaries. 

The Yarrangobilly River is close to the exploratory tunnel, and may experience some minor associated 
groundwater effects from its construction. The groundwater study completed for Exploratory Works 
concluded that alluvial/colluvial aquifers along the Yarrangobilly River are expected to experience some 
reductions in baseflow (refer to Section 5.4). However, the level predicted is considered negligible and 
highly unlikely to affect GDEs. Further detail is provided in Appendix N. 

iii Aquatic habitat 

a. Yarrangobilly River and tributaries 

Yarrangobilly River and Wallaces Creek are watercourses with substantial ecological value. The streams 
contain unconsolidated boulders, cobbles, pebbles and gravel with little evidence of siltation. Stream 
edges are well vegetated with riparian plants including several mature trees (including the weed 
blackberry along the Yarrangobilly River), which help stabilise banks, prevent sediment input and provide 
a source of food and habitat for aquatic plants and animals.  
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Nearby tributaries of Wallaces Creek (Lick Hole Creek and Sheep Station Creek) are ephemeral and 
provide aquatic habitat of lower value. In particular Sheep Station Creek was dry during field surveys. Only 
minimal flow was present in Lick Hole Creek. Cave Gully, a nearby tributary of Wallaces Creek, consisted 
of disconnected pools with no visible flow. These watercourses would provide very limited habitat for 
fish, but would provide more valuable refuge for aquatic macroinvertebrates and potentially burrowing 
crayfish. No natural or artificial barriers to fish passage were identified on the sections of Yarrangobilly 
River and Wallaces Creek within the project area. Although no aquatic plants were observed in the 
sections of watercourses surveyed this was not surprising given the fast flowing water and lack of fine 
sediment (which would discourage the establishment and growth of plants).  

b. Talbingo Reservoir 

Talbingo Reservoir provides aquatic habitat including some areas considered key fish habitat. In 
particular, extensive areas of wood debris (primarily submerged dead trees) and the non-native aquatic 
macrophyte Elodea canadensis (Canadian pondweed) along shallow edges and embayments. Only very 
small areas of Elodea canadensis and wood debris are present within the disturbance footprint for the 
Talbingo barge ramp, adjacent to the current spillway. This area includes unvegetated bare rock of low 
aquatic ecological value. Wood debris and elodea is present within the disturbance footprint for the 
Middle Bay barge ramp, as well as the adjacent shoreline. Aquatic habitat at potential subaqueous 
placement areas is likely to consist of soft sediment and wood debris, and provide food sources for 
macroinvertebrates and fish. 

iv Threatened species 

a. Threatened terrestrial flora surveys results 

Three species of threatened flora were identified as having potential to occur within the project area 
based on background research. Following a candidate species assessment based on geographic and 
habitat constraints, only two species were considered to have potential to occur. However, no threatened 
flora species were recorded during targeted surveys for these species. All candidate threatened flora 
species are considered to have a low likelihood of occurrence with the project area following targeted 
surveys. 

b. Threatened terrestrial fauna surveys results 

Nineteen species of threatened fauna were identified as having potential to occur within the project area 
based on background research. Following a candidate species assessment based on geographic and 
habitat constraints, twelve species were considered to have potential to occur. 

Ten threatened fauna species were recorded during targeted surveys within or adjacent to the project 
area; five ecosystem credit species and five species credit species (as defined under the BAM). These 
species are identified in Table 5.2. 
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Table 5.2 Threatened terrestrial fauna survey results 

Common name Scientific name Conservation status in NSW 
(BC Act) 

Commonwealth 
conservation status (EPBC 
Act) 

Birds    
Gang-gang Cockatoo Callocephalon fimbriatum Vulnerable  Not listed 
Diamond Firetail1 Stagonopleura guttata Vulnerable Not listed 
Dusky Woodswallow1 Artamus cyanopterus 

cyanopterus 
Vulnerable Not listed 

Flame Robin1 Petroica phoenicea Vulnerable Not listed 
Scarlet Robin1 Petroica boodang Vulnerable Not listed 
Varied Sittella1 Daphoenositta chrysoptera Vulnerable Not listed 
Masked Owl Tyto novaehollandiae Vulnerable Not listed 
Mammals    
Eastern Pygmy-possum Cercartetus nanus Vulnerable Not listed 
Smoky Mouse Pseudomys fumeus Critically endangered Endangered 
Amphibians    
Booroolong Frog Litoria booroolongensis Endangered Endangered 
Notes: 1. ecosystem credit species (as defined by the BAM) 

Further information regarding the key species (excluding ecosystem credit species) is given below and 
detailed information is provided in Appendix F. Species requiring compensatory measures are discussed 
as follows: 

• Gang-gang Cockatoo - Gang-gang Cockatoos were found to be common throughout the project 
area and observed foraging at several locations. It was most commonly observed in sub-alpine 
woodlands (such as at the upper section of Lobs Hole Ravine Road) and riparian areas at lower 
elevations (close to the Yarrangobilly River). Targeted nest searches were carried out across the 
project area. The species was not observed nesting but was observed investigating hollows on two 
occasions; once along the Yarrangobilly River and once along the upper section of Lobs Hole Ravine 
Road. Like other Cockatoos, Gang-gang Cockatoos nest in the trunks, limbs or dead spouts of tall, 
mature, living trees. 

• Masked Owl - this nocturnal predator was recorded at two locations during targeted surveys; on 
the Yarrangobilly River in Lobs Hole and along the upper section of Lobs Hole Ravine Road, near the 
intersection with Link Road. Both records were from the species being ’called in‘ as a result of call 
playback. Masked Owls typically nest in large, old, hollow eucalypts. Nesting hollows are larger 
than 40 cm wide and 100 cm deep. Suitable sized breeding trees and hollows are restricted to the 
two areas where the species was observed. 

• Smoky Mouse - extensive targeted surveys for the Smoky Mouse were carried out and identified 
the species at 12 locations in the project area (Figure 5.2). The species distribution is 
predominantly associated with a single vegetation community (PCT 1196) along the upper section 
of Lobs Hole Ravine Road, above 1,100 m elevation. In this area vegetation consists of tall forests 
dominated by Mountain Gum and Snow Gum, with a moderate to dense shrubby midstorey 
dominated by shrubs from the plant family Fabaceae (with some Epacridaceae and Mimosaceae), 
and dense groundcover with abundant sub-shrubs, logs and leaf litter.  
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• Eastern Pygmy-possum - this species was recorded at several locations within the project area, 
from the upper section of Lobs Hole Ravine Road to Lobs Hole. It was found to inhabit a broad 
range of habitats with a suitably dense understorey with flowering Banksias; woodlands and heath 
were preferred. The species feeds largely on nectar and pollen collected from banksias, eucalypts 
and bottlebrushes and there is a strong association with Banksias and a dense, flowering 
understorey. 

• Booroolong Frog. - This species was recorded within the project area along the Yarrangobilly River, 
from the FSL of Talbingo Reservoir to the upper reaches of the Yarrangobilly River, as well as along 
Wallaces Creek (see Figure 5.3). The Yarrangobilly River provides optimal breeding habitat for this 
species, with a series of cobble banks and bedrock structures along stream margins, with slow-
flowing water. These areas are connected by larger, slow-flowing pools. 

c. Threatened aquatic fauna surveys results 

An assessment of the likelihood of occurrence of all threatened aquatic species identified five with 
potential to occur: 

• Murray Crayfish (vulnerable in NSW) - has a high chance of occurring in Yarrangobilly River and 
Wallaces Creek; 

• Trout Cod (endangered in NSW and Commonwealth listed) – stocking records in Talbingo Reservoir 
suggest it has a moderate chance of occurring;  

• Macquarie Perch (endangered in NSW and Commonwealth listed) – stocking records in Talbingo 
Reservoir suggest it has a moderate chance of occurring both here and in the Yarrangobilly River; 
and  

• Murray Cod (Commonwealth listed as vulnerable) and Silver Perch (vulnerable in NSW) – these 
species have been stocked in Blowering Dam and there is a possibility, albeit low, that they have 
also been introduced to Talbingo Reservoir. 

Murray Crayfish was the only threatened aquatic species detected during surveys. During surveys of 
Yarrangobilly River and Wallaces Creek, Murray Crayfish were observed and were also detected in 
environmental deoxyribonucleic acid (DNA) sampling. Threatened Macquarie Perch, Trout Cod, Murray 
Cod and Silver Perch were not identified during field surveys or in environmental DNA samples taken in 
Talbingo Reservoir. It is not known whether any self-sustaining populations of these species are present. 
Suitable habitat for Macquarie Perch exists within Yarrangobilly River. 
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5.1.3 Assessment of impacts 

i Avoidance and minimisation of impacts 

A key focus of Snowy Hydro, EMM and the project design team has been to avoid and minimise impacts 
to biodiversity and key fish habitat. The process below has been followed to ensure impacts are avoided 
and minimised to the greatest extent possible, within the design and other limitations of the project: 

• identification of biodiversity values through comprehensive surveys; 

• communication of identified values to the project team; 

• consultation between the design team and project ecologists to achieve best practice outcomes; 

• consultation with key government stakeholders, in particular NPWS and OEH, to seek input and 
discuss measures proposed to avoid, minimise and mitigate impacts; and 

• finalisation of measures to avoid, minimise and mitigate impacts. 

Several threatened species and their habitat were key drivers for changes made to design, including 
Smoky Mouse, Booroolong Frog, Murray Crayfish and Macquarie Perch. The emphasis placed on the 
Smoky Mouse during design is because of its confirmed presence, its critically endangered conservation 
status, its specific and limited habitat range, and its susceptibility to impacts. Similarly the Booroolong 
Frog and Murray Crayfish are present in the Yarrangobilly River and have varied susceptibility to impacts. 
Macquarie Perch was not detected but potential key fish habitat exists in Yarrangobilly River, warranting 
consideration in design.   

The following measures to avoid and minimise impacts have been implemented during the design 
process. 

a. Upper Lobs Hole Ravine Road  

The initial design was to upgrade the upper section of Lobs Hole Ravine Road to a dual lane access road, 
resulting in road widening and an estimated 4 to 5 ha of vegetation removal. Since the initial identification 
of Smoky Mouse (as well as Gang-gang Cockatoo, Eastern Pygmy-possum and Masked Owl) in this area, a 
number of alternatives to widening were considered. This resulted in a fundamental change in design, 
whereby a barge is proposed to be used to transport large and heavy materials and equipment to the site 
via the Middle Bay barge ramp. This has reduced the need to under the road and significantly reduced the 
amount of potential vegetation and threatened species habitat removal.  

Upgrades will now be restricted to the existing surface, with some minor works and a lay down area. No 
clearing of habitat for Smoky Mouse (or any threatened species) will result from these minor upgrade 
works. Indirect impacts could occur due to fauna vehicle strikes if vehicles are moving during the night 
time when the Smoky Mouse and Eastern Pygmy-possum are active, or through the introduction of weeds 
or pathogens. To prevent this, the following controls will be implemented:  

• vehicle movements on Lobs Hole Ravine Road will be limited to daytime only. Only emergency 
situations are expected to need night time movements;  

• a 40 km/h speed limit (day time) will be imposed on Lobs Hole Ravine Road, with night time 
movements (if required) limited to 20 km/h;  
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• a weed and pathogen monitoring and trial program will be implemented; and  

• wash-down stations will be built at suitable locations. 

b. Lobs Hole 

To transport equipment and materials from the Middle Bay barge access to construction areas, an 
upgrade of Lobs Hole Road and Mine Trail Road, adjacent to the Yarrangobilly River, is needed. Early in 
the design phase, a key measure to avoid impacts was to prohibit disturbance within a 50 m buffer from 
high bank of the Yarrangobilly River. In consultation with recognised government species experts, 
including from NPWS and OEH, it was determined that if works can be avoided within this buffer, direct 
impacts to Booroolong Frog and their habitat can be avoided, along with most indirect impacts.  

Two bridges will be built to transport equipment and materials from the barge access to the portal 
construction area. Upgrades to the Mine Trail Road in the eastern section of Lobs Hole will use the 
existing track network to avoid impacts within the 50 m buffer zone. As a result, the proposed road 
upgrade will disturb the 50 m buffer zone at three discrete locations: the bridge over the Yarrangobilly 
River; the bridge over Wallaces Creek; and along Mine Trail Road in the eastern section of Lobs Hole 
Ravine. The bridge design for both locations will include a single span bridge. This has been recommended 
to minimise structures within the river or creek, to maintain fish passage and to avoid impacts to 
Macquarie Perch, if they are present.  

c. Exploratory tunnel, portal and portal construction pad 

The design of the portal construction pad originally occupied a much larger area. As part of the iterative 
design process, the portal construction pad has been significantly reduced in size to make best use of 
limited space, in consideration of the biodiversity of the area and minimising loss of native vegetation. 
The exploratory tunnel, portal and portal construction pad has been sited outside the Yarrangobilly River 
50m buffer zone, avoiding direct impacts to habitat for the Booroolong Frog. Additionally, considerable 
design work has been undertaken to manage and minimise stormwater run-off in this area to avoid 
indirect impacts to the habitat for the Booroolong Frog and Murray Crayfish. Potential impacts to manage 
are limited to road works and potential for contamination of receiving waters due to accidental leaks and 
spills or fire water discharge.  

d. Accommodation camp 

During the siting of the accommodation camp, the biodiversity of Lobs Hole was considered. The 
accommodation camp needed to be in close proximity to the works area, but not adjacent, and outside of 
the flood zone. An existing cleared area to the south-west of the current location was considered; 
however, this area is within the flood zone and is not suitable for accommodation purposes. The current 
location was chosen as this area has been disturbed previously, with clearing of overstorey species and a 
disturbed ground layer still evident. The siting of the accommodation camp has also minimised the loss of 
native vegetation.   

e. Excavated rock management 

It is estimated that up to 750,000 m3 of bulked materials will be excavated during Exploratory Works. The 
excavated material will be placed in one of two rock emplacement areas at Lobs Hole; one to the east in 
Lick Hole Gully, and one to the west below and backing onto a steep escarpment. The rock emplacement 
areas have been sited in areas of low quality vegetation. These areas have previously been cleared, and 
consist largely of Low or Derived Grassland condition class vegetation, subject to significant weed 
invasion.  
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As discussed in Chapter 2, areas for subaqueous placement of excavated material have been determined 
through consideration of site selection criteria, including aquatic ecology. The placement of material 
below MOL is at depths that generally avoids high quality aquatic habitat associated with shallower 
environments in other areas of the reservoir.   

Displacement of aquatic habitat in Talbingo Reservoir due to dredging and construction of barge access 
infrastructure and placement of dredged sediment and material excavated from the tunnel would largely 
be minimised and restricted to soft sediments. This habitat is abundant throughout the reservoir and the 
loss of a very small area is expected to have negligible impacts to aquatic ecology at this scale. Some 
habitat, such as wood debris, would be relocated to other areas of the reservoir to ensure there is no net-
loss of this type of habitat. 

f. Monitoring and adaptive management 

Prior to undertaking vegetation clearing, pre-clearance inspections will confirm the biodiversity values 
identified in this EIS and appendices, including revision of the extent of clearing required for Exploratory 
Works. This information will be used to inform and refine the biodiversity strategy and offset 
requirements for Exploratory Works. Monitoring will focus on key threatened species (such as Smoky 
Mouse and Booroolong Frog), water quality monitoring, weed and pathogen and feral species monitoring. 

ii Residual impact summary 

Residual impacts following implementation of the avoidance and minimisation measures include: 

• clearing of 95 ha of native vegetation; and 

• impacts to 70.64 ha of threatened species habitat for five species credit species.  

Impacts to threatened species habitat requiring offsets include: 

• direct impacts on 0.9 ha of habitat for the Gang-gang Cockatoo; 

• direct impacts on 66.6 ha of habitat for the Eastern Pygmy-possum; 

• direct impacts on 2.04 ha of habitat for the Booroolong Frog;  

• direct impacts on 0.2 ha of habitat for the Smoky Mouse; and 

• direct impacts on 0.9 ha of habitat for the Masked Owl. 

There will also be some permanent impacts to aquatic habitat in Talbingo Reservoir including to habitats 
within the dredging footprint, at the location of subaqueous rock placement, and along the route of the 
communication cable.  
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5.1.4 Mitigation measures 

A summary of the mitigation and management measures that would be implemented to avoid and 
minimise impacts to biodiversity is provided in Table 5.2. These measures will be incorporated into the 
CEMP for Exploratory Works. 

Table 5.3 Mitigation measures - Biodiversity 

Impact Reference # Environmental management measures 

Biodiversity   

Impact to biodiversity  ECO01 The CEMP will include the following:  

● identification of guidelines relevant to construction, the matters they 
apply to and what is required to ensure compliance; ·  

● pre-disturbance inspection requirements to identify features of 
conservation significance and select appropriate management measures 
and environmental controls;  

● standard precautions and mitigation measures in Fisheries NSW Policy 
and Guidelines for Fish Habitat Conservation and Management (2013 
update) (Fisheries NSW 2013); 

● tree assessment and management protocols consistent with AS 4970-
2009 Protection of trees on development sites;    

● terrestrial and aquatic weed, pest and pathogen prevention and 
management protocols, including washdown facilities at suitable 
locations. 

 ECO02 Ground disturbance within the avoidance footprint (Yarrangobilly River and 
Smoky Mouse habitat) will be prohibited, and marked with environmental 
controls as an exclusion area.  

Impacts to threatened 
species 

ECO03 A Threatened Species Management sub plan will be developed and 
implemented as part of the CEMP during construction. The sub plan will 
include: 

● pre-clearance procedures; 
● an unexpected threatened species finds procedure; 
● Murray Crayfish monitoring program (Talbingo Reservoir); 
● Smoky Mouse monitoring program; and 
● Booroolong Frog monitoring program. 

 ECO04 Vehicle traffic movements along Upper Lobs Hole Ravine Road will be: 

●  limited to day time hours only (except for emergencies); and 
● limited to 40km/h. 

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

ECO05 The water pipeline intake will be designed to: 

● prevent/discourage adult fish from approaching or entering the intake 
● locate the intake pump in deeper water where possible away from fish 

habitat such as woody debris and aquatic plants; and  
● allow for pump start up procedures involving initial slow water velocity to 

reduce likelihood of aquatic biota being drawn into the pump. 
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Table 5.3 Mitigation measures - Biodiversity 

Impact Reference # Environmental management measures 

Impacts to fish passage ECO06 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). 

 ECO07 The temporary bridges at Yarrangobilly River and at Wallaces Creek will be 
designed and constructed to: 

● adhere to guidelines for temporary structures in Fisheries NSW Policy and 
Guidelines for Fish Habitat Conservation and Management (2013 update) 
(Fisheries NSW 2013) and recommended crossing design considerations 
in Fairfull and Witheridge (2003); and 

● ensure any build-up of debris potentially obstructing fish passage will be 
removed. 

 ECO08 Construction of the temporary bridge at Yarrangobilly River will avoid or 
minimise works during the migration time of Macquarie Perch (October to 
January). 

Impact to aquatic ecology 
from erosion and 
sedimentation 

ECO09 The water quality controls described in the Surface water assessment 
(Appendix M) and Aquatic ecology assessment (Appendix G) will be 
implemented will be implemented. 

Impacts to aquatic habitat 
and biota during dredging 
and subaqueous 
placement 

ECO10 The subaqueous placement monitoring program for Talbingo Reservoir 
(described in Appendix D of Appendix L) will be implemented and include 
measures relevant to aquatic ecology including:   

● monitoring of water quality indicators including turbidity, pH and 
dissolved oxygen within and downstream of the construction area and, if 
a decline in water quality is detected, stop or scale back further works 
and revise control measures; 

● removing wood debris from within the dredge footprint and subaqueous 
placement location and spreading it back into the reservoir in relatively 
shallow water (0-10 m) where fish are more likely to occur; 

● mapping of aquatic habitats within and adjacent to the subaqueous 
placement areas to confirm the presence/absence of the aquatic habitats 
and vegetation within and adjacent to the placement area and minimise 
the disturbance of aquatic habitat where feasible; and 

● minimising suspension of sediment and turbidity by using the methods 
described in the Barge Access Infrastructure Report (Appendix L). 
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i Biodiversity Offset Strategy 

Offsets will be provided in line with the biodiversity offset framework. Impacts that are required to be 
offset are set out in Appendix F. Extensive consultation has been undertaken with NPWS and OEH, and 
other government agencies regarding the biodiversity offset for Exploratory Works. Throughout this 
process, the objective of the offset framework has been to ensure any offsets payment from the 
Exploratory Works achieve best value for the management of biodiversity values in KNP. Through these 
discussions a number of guiding principles have been developed to guide the development of the 
biodiversity offset strategy. These include measures /actions that: 

• achieve direct conservation outcomes within KNP rather than out of park conservation; 

• aim to provide a net improvement in the biodiversity values of KNP over time; 

• target threatened species, ecological communities or protected matters being impacted by 
Exploratory Works; 

• provide a measurable conservation gain for the threatened species, ecological communities or 
protected matters being impacted by Exploratory Works; 

• focus on broader management of the KNP where a better conservation outcome may be achieved; 

• seek to provide a whole of catchment benefit, providing measurable conservation gains for 
biodiversity in KNP; 

• are informed by scientific advice and evidence, and will be transparent, effective and efficient; and 

• Any payment for offsets is proposed to be made once, and will be proportional to the residual 
impacts after all measures to avoid, minimise and mitigate impacts have been considered. 
Consultation with key stakeholders is ongoing, and the offset strategy will be developed in 
consultation with these stakeholders. The biodiversity offset strategy will be finalised before any 
impacts from Exploratory Works occur. 
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5.2 Kosciuszko National Park 

5.2.1 Overview 

KNP is managed by NPWS with its planning and management documented through the KNP PoM (NPWS 
2006). All activities proposed within the KNP must be consistent with the objects of the NPW Act and the 
provisions of the KNP PoM. 

The protection of the surrounding KNP environment and its values was intrinsic within the guiding design 
principles employed in Exploratory Works to avoid and minimise impacts. The iterative design process 
was informed by the following matters: 

• amenity, recreational and conservation values of KNP; 

• visual impacts of the project for visitors to KNP; and 

• NPWS park operations. 

Significant consultation with NPWS has been undertaken since the initial announcement of Snowy 2.0 in 
March 2017. Specific consultation regarding the design processes for Exploratory Works, potential 
impacts and management measures has been an ongoing process as detailed in Chapter 4.  

This section sets out potential impacts on KNP with respect to the provisions of the KNP PoM, with these 
matters addressed by a number of the technical studies and assessments supporting this EIS. Some of 
these are outlined below.  

• Terrestrial and Aquatic ecology assessments, prepared by EMM (Appendix F) and Cardno (Appendix 
G) respectively – providing detailed land based fauna and flora investigations covering 
representative habitats across the potential disturbance area and aquatic ecological assessments of 
Talbingo Reservoir, Yarrangobilly River, Wallaces Creek, Lick Hole and Sheep Station creeks. 

• Social assessment containing a Recreational Users assessment, prepared by TRC Tourism (Appendix 
R) – identifying recreation precincts and facilities, analysing existing visitation numbers and 
collecting additional data, undertaking a site-based park user survey to determine short and 
medium term impacts on the use of recreational facilities that may be directly and indirectly 
impacted by Exploratory Works. 

• Aboriginal and non-Aboriginal cultural heritage assessments, prepared by NSW Archaeology 
(Appendix O and P) – providing desktop research, site-based investigations and (in the case of the 
Aboriginal cultural heritage assessment), details of the consultation process, to provide an 
assessment of direct and indirect impacts on sites and provide an assessment of their significance. 

• Soil and land assessment, prepared by EMM (Appendix H) – providing desktop and site 
investigations to identify potential direct and indirect impacts on land capability resulting from 
Exploratory Works. 

• Geodiversity review, prepared by EMM (Appendix I) – providing a description of the KNP 
geodiversity features within the Exploratory Works project area to assess potential impacts.  

• Regulatory Framework, prepared by EMM (Appendix C) – identifying the policy obligations, 
statutory mechanisms and agreements that allow Snowy Hydro and its operations within the KNP. 
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5.2.2 Existing environment 

i The values of the Australian Alps and Kosciuszko National Park 

KNP is part of the 1.6 million ha chain of national parks and reserves across parts of NSW and Victoria that 
capture and conserve much of Australia’s sub-Alpine environments. KNP is unique in Australia as it 
contains Australia’s highest mountains, unique glacial landscapes and unusual assemblages of plants and 
animals. 

KNP has a rich Aboriginal and European history. The existence of older homesteads, farming and mining 
activity within KNP as well as current debates about conservation and heritage activities within the park 
are testimony to the importance of these values to local communities and our definition of national 
identity. 

However, to many people the primary attractions of KNP are the snowfields and the opportunities 
provided by the existence of a series of alpine resorts that make KNP Australia’s pre-eminent skiing 
destination. 

ii The project area and Kosciuszko National Park values 

As previously introduced, Exploratory Works is mostly proposed for locations in the Ravine region, with 
additional barge facilities proposed at the northern end of Talbingo Reservoir, near Tumut 3 power 
station and outside the KNP boundary. 

The Ravine region is relatively isolated at the north-western extremity of the KNP. The location is 
accessed from the Snowy Mountains Highway that links Tumut and Cooma. However, once off the 
highway, the area is serviced by minor roads and tracks that have no through road or network function. 
These roads provide access for park operations and to low key recreational destinations only. 

While the values of the project area are clear (and discussed further below), many of the more popular 
locations within KNP are well to the south of the project area and include the main skiing areas, alpine 
resorts and associated villages; all of which are close to Mount Kosciuszko, about 150 to 200 km by road 
from the project area. Visitors and tourists to these locations are more likely to arrive via Cooma, the 
Snowy Mountains Highway, Jindabyne and Kosciuszko roads. Figure 5.4 shows the KNP visitor facilities 
and roads in proximity to the project area.  

Further, the project area is separated from the major alpine resorts and villages by a large Wilderness 
Area (the Jagungal Wilderness Area, comprising 67,432 ha of high country) that contains no access for 
public vehicles. Apart from the Snowy Mountains Highway, road linkages between the northern and 
southern parts of the park are limited, with most of these back roads providing a low level of service 
during summer, while during winter months most of these roads are closed to the public.  
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As for the values and importance of the Ravine region to the KNP, the area has not been included in a 
Wilderness Area within the PoM, neither has it been recognised as possessing places and values of 
exceptional significance (NPWS 2006). 

Wilderness Areas are: 

• across the northern parts of KNP (on the northern side of the Snowy Mountains Highway); 

• through the centre of the park (the Jagungal Wilderness area mentioned above); and 

• across the south western and southern parts of the park (near the Victorian state border). 

There are three areas identified in the PoM that contain significant natural and cultural values but that 
are considered highly vulnerable to human-induced disturbance and require specific management 
measures to ensure their protection. These are: 

• the alpine landscapes of the Main Range –around the concentration of alpine resorts near Mount 
Kosciuszko; 

• the Yarrangobilly karst catchment – about 30 km by road north east of the project area; and  

• the Cooleman Plain karst catchment – about 70 km north east of the project area. 

There are an additional four management units identified as significant for their recreational values. 
These are the alpine skiing areas of: 

• Charlotte Pass – within the Main Range Management Unit, in the southern part of KNP; 

• Thredbo - within the Main Range Management Unit, about 2 hours and 40 minutes drive (152 km) 
by road south east of the project area; 

• Selwyn – on the south side of Kings Cross Road, about 40 minutes drive (22 km) from Lobs Hole; 
and 

• Perisher Range –within the Main Range Management Unit, about 3 hours 30 minutes (210 km) by 
road, south of the project area. 

The locations of Management Units and Wilderness Areas closest to the project area are shown on Figure 
3.1 in Chapter 3. None of these areas are potentially directly affected by Exploratory Works.  

iii Project area values 

The KNP PoM also contains Schedules (at Part C of the KNP PoM) that address more site-specific matters, 
including features and items that may be potentially directly or indirectly affected by Exploratory Works. 

Schedule 1, in particular, comprises a schedule of ‘Significant Natural and Cultural Features’ of the KNP, 
including species and communities of flora and fauna, rocks and landforms and cultural heritage items 
that may be within or close to the project area. 

Not surprisingly, many of these same features have been identified in the preparation of this EIS. These 
features are summarised in Table 5.3, discussed further elsewhere in Chapter 5 and detailed in the 
respective technical studies and assessments. 
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Table 5.4 Significant natural and cultural features within KNP 

Significant natural and 
cultural feature 

PoM reference Summary Where to find 
further details 

Yarrangobilly Caves and 
the karst formations 

Schedule 1 Table S1:10 
Karst  

These features are about 8 km north east of the project area, where the significance of the karstic 
limestone and the importance of the caves as a key tourist feature are recognised; the limestone 
unit is stratigraphically interpreted to be at the base of the Ravine Beds and is unlikely to be 
intercepted by Exploratory Works. 

Appendix H (Soils 
and land 
assessment) 

Yarrangobilly River Table S1:12 Rivers, lakes 
and wetlands  

Surface water features relevant to Exploratory Works are the Yarrangobilly River and Talbingo 
Reservoir including tributaries such as Wallaces and Stable creeks. The guiding design principles to 
avoid and minimise impacts established setbacks and other flora protection measures proposed for 
the riparian zones of these waterways. Management measures have been identified to minimise 
impacts during the construction works and these will be implemented.  

Appendix M 
(Surface water 
assessment) 

Appendix F 
(Biodiversity 
development 
assessment) 

Communities and species 
of flora and fauna 

Table S1:1 Mammal 
Species, Table S1.2 
Amphibian species, Table 
S1.3 Reptile species, Table 
S1.4 Fish species, Table 
S1.5 Bird species, Table 
S1.6 Invertebrate species, 
Table 1.7 Plant species, 
Table S1.8 Plant 
communities and Table 
S1.14 Other 

The aquatic ecology assessment identified ecological values within the Yarrangobilly River and 
Wallaces Creek as well as within Talbingo Reservoir which included aquatic habitat, and in 
particular extensive areas of wood debris (primarily submerged dead trees) and the non-native 
aquatic macrophyte Elodea canadensis (Canadian pondweed) along shallow edges and 
embayments. Five threatened aquatic species were identified with the potential to occur within 
that part of the reservoir that may be impacted by Exploratory Works. 

The project area is made up of nine PCTs, that comprise 28 vegetation zones (on the basis of broad 
condition state that vary between significant levels of disturbance to communities that are 
relatively intact and of high quality), three potential threatened ecological communities, three 
GDEs, three species of threatened flora and 19 species of threatened fauna with potential to occur 
within the project area. 

Appendix G 
(Aquatic ecology 
assessment) 

Appendix F 
(Biodiversity 
development 
assessment) 

Aboriginal heritage places 
and objects 

Table S1.13  The Aboriginal cultural heritage assessment detailed the history of the Wolgalu people who 
inhabited the area, along with information of the existing material evidence, outcomes of the 
predictive model and results of the field assessments. 

Appendix O 
(Aboriginal 
cultural heritage 
assessment) 
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Table 5.4 Significant natural and cultural features within KNP 

Significant natural and 
cultural feature 

PoM reference Summary Where to find 
further details 

Mining sites and remnants 
of earlier European activity 

Table S1.13  The historic heritage assessment detailed the alpine region and high country’s rich history from the 
early explorer-settlers in the 1820s, the establishment of pastoralism and summer grazing in the 
1830s and the gold rush at Kiandra in 1859-60 and early scientific exploration. The assessment 
includes details of the copper mine in the Lobs Hole area established in the late nineteenth century 
through to 1916, the remains of both surface and below ground works from the mine and the 
settlement of Ravine associated with the mining boom. 

Appendix P 
(Historic cultural 
heritage 
assessment) 

Rocks and landforms Table S1.9  A geodiversity review identified the glacial and peri-glacial features of KNP within proximity to the 
project area. These included scree slopes and block streams and boulder fields along Lower Lobs 
Hole Ravine Road.  

Appendix I 
(Geodiversity 
review) 
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Also included in the KNP PoM are schedules of: 

• appropriate recreational activities - Schedule 4; 

• information on visitor facilities – Schedule 5; and  

• implementation priorities – Schedule 11. 

Of specific interest to the project area are the recreation values of the area. The project area, which 
includes Talbingo Reservoir provides low-key land-based recreational values and uses that include 
bushwalking, mountain biking, horse riding, boating, fishing, water skiing and canoeing (Appendix R). 

Schedule 4 Table S4.1 of the PoM contains a list of recreation activities considered appropriate for land 
located within each of the management zones that cover the KNP. The project area is included in the Back 
Country Zone. The existing and proposed recreation facilities within or close to the project area have been 
listed in the KNP PoM as Appropriate Recreational Activities (Schedule 4 Table S4.1). 

5.2.3 Assessment of impacts 

i Potential impacts 

Amenity  

Exploratory Works will require facilities that will result in: 

• clearing of existing vegetation within a pre-defined disturbance footprint; 

• bulk earthworks using a balanced cut-and-fill construction to provide horizontal surfaces that are of 
sufficient size for the required compounds and laydown areas; 

• construction of a haul road between the portal construction pad, Lobs Hole and Middle Bay and 
roadworks to specified minor roads including passing lanes, roadside barriers and other 
modifications and several bridges; 

• construction of barge infrastructure at Middle Bay; 

• installing buildings such as an accommodation camp, site administration buildings and workshops; 

• stockpiling of construction material and the storage of construction equipment; and 

• the placement of excavated rock material in one or more locations at Lobs Hole or subaqueously 
within Talbingo Reservoir. 

These are all facilities that will result in changes to amenity for the duration of Exploratory Works. 
Amenity impacts will be a consequence of Exploratory Works construction activities to establish these 
facilities in the short term, primarily: 

• Noise and vibration impacts as discussed in Section 5.8 and in detail in Appendix T, including: 

- the 24 hour continuous drill and blast operation required for the construction of the 
exploratory tunnel; 
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- haul truck movements of extracted rock between the exploratory tunnel portal and the 
excavated rock emplacement locations; 

- the loading and unloading of extracted rock at the tunnel portal and the excavated rock 
emplacement locations; 

- the shaping and grading of extracted rock at the excavated rock emplacement locations; 

- the 24 hour barge operation between Middle Bay barge ramp and Talbingo barge ramp; 

- outdoor activities at the accommodation camp; and 

- increase in traffic movements within KNP. 

• Air quality impacts as discussed in Section 5.8 and in detail in Appendix U including: 

- hauling spoil on unsealed roads; 

- loading and unloading of spoil; 

- dozer shaping excavated rock emplacement areas; and 

- machinery exhausts and plant and equipment. 

• Lighting impacts including: 

- flood lighting at the portal construction pad, excavated rock emplacement locations and at 
the barge facilities and laydown area at Middle Bay from the 24 hour operations required for 
the drill and blast operations; 

- impacts from the headlights of the trucks using the haul route between the exploratory 
tunnel portal, the excavated rock emplacement locations at Lobs Hole and facilities at 
Middle Bay barge ramp; 

- navigation and flood lighting on the barge traversing Talbingo Reservoir; and 

- flood lighting and building lighting associated with the accommodation camp. 

Other potential amenity matters are discussed elsewhere, such as Section 5.8 where public safety matters 
are addressed. These impacts are considered temporary in the context of Exploratory Works, as facilities 
would be removed and the area rehabilitated (should Snowy 2.0 not proceed).  

Public access to Lobs Hole will be restricted during Exploratory Works, however some construction 
activities (such as Talbingo barge ramp, Spillway Road upgrade and Upper Lobs Hole Ravine Road) are 
near areas of public access and use. Short term amenity changes are anticipated at these areas but are 
considered manageable and acceptable provided appropriate management and mitigation is 
implemented.  
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Recreational users 

For the duration of Exploratory Works public use of Lobs Hole Ravine Road will be restricted. In addition, a 
number of minor roads and walking, biking and horse-riding tracks at Lobs Hole will be closed off to the 
public (where the access way may interact with a construction site, such as a compound or laydown area). 
In these circumstances existing recreational tracks and trails may not be available for use by the public 
camping at the Ravine campground will not be available. 

This will affect a relatively small number of local and regular visitors to the existing camping facilities as 
well those that enjoy the more isolated environs provided in this part of KNP. 

Overall, the impact on recreational users is likely to be low in the short term and positive in the long term 
given that: 

• direct impacts will be temporary and will affect a relatively low number of users of KNP; 

• most long term impacts, once mitigation strategies are implemented, will be low; 

• some long term impacts will be positive such as improved access and facilities to/at Lobs Hole and 
at Talbingo Reservoir; and 

• displacement, both temporary and long term, is not expected to occur at high levels and will be to 
sites that generally have the capacity to absorb some extra visitation. 

Therefore, on balance, the impact on recreational users is considered acceptable. 

Visual  

Lobs Hole is within a steeply incised ravine, along the western fringe of the Long Plains fault escarpment. 
Elevations typically range from around 550 m AHD (near Talbingo Reservoir) to 1,400 m AHD (the 
elevation of the high plains). Most of the project area is characterised by deep gorges and steep sloping 
ridges, the product of incision from watercourse flows and glaciations, with localised areas of lower grade, 
such as ridgelines, saddles, benches, and alluvium beside watercourses. The steep slopes and complexity 
of the landforms over the project area are evident on Figure 5.5. 

Also evident on this figure are areas free of tree cover, some of which reflects the long history of 
occupation in the area. Previous land uses and activities that occurred close to or within the project area 
are detailed in Appendix P that describes the early grazing activities in the early 1800s, followed by 
mining, prospecting, settlement, as a refuge from the winters of Kiandra, gardening and agriculture. From 
the 1860s to approximately 1917, Lobs Hole was the site of copper mining, while during the construction 
of the Snowy Scheme, the area was well used during surveying work. Lobs Hole is now an isolated and 
remote public camping area with an unformed boat launching area used to access the southern reaches 
of Talbingo Reservoir. 

These activities and past land uses have resulted in significant clearing and disturbance of vegetation in 
the area. Substantial regrowth has occurred throughout Lobs Hole; however, Blackberry, a weed of 
national significance, has established itself to the point of infestation within the area, particularly in 
gullies and along the Yarrangobilly River towards the exploratory tunnel. 
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Despite past land clearing and land use the re-established vegetative cover provides high connectivity for 
terrestrial and arboreal mammals, birds and reptiles and the various waterways provide suitable river 
corridors for aquatic and semi-aquatic species (such as fish and amphibians) and species (such as birds 
and bats) which use linear features to navigate. 

Some of the proposed Exploratory Works within the KNP will be close to the flood plain associated with 
the Yarrangobilly River and at Middle Bay. This includes the barge access facilities, bridges, associated 
laydown areas and excavated rock emplacement areas. Other facilities will require more elevated sites, 
such as the accommodation camp which is above the flood plain. The location of the exploratory tunnel 
has been determined so as to optimise the drill and blast operation. There are no Exploratory Works 
proposed on mountain tops or the high plains. 

An analysis has been undertaken to determine the visibility of Exploratory Works from outside the project 
area, referred to as a visibility analysis. This included use of a digital surface model (DSM) created from 
LiDAR flown in late 2017. The DSM integrates vegetation cover and structures into the Earth’s surface for 
modelling. Two representative infrastructure points were entered into the DSM, one at the 
accommodation camp at 6 m high and one at the portal entrance at 9 m high. A viewshed was run to 
determine visibility of these points from the surrounding area. This has been supplemented with 
qualitative analysis of other Exploratory Works elements. 

Limited public vantage points of Exploratory Works have been identified. Recreational facilities or users 
are not close enough in proximity to see the modelled infrastructure. In addition, the heavy and tall 
vegetation outside of the disturbance footprint, as well as valleys and low points in which the works will 
take place, will largely screen the Exploratory Work elements from key park user locations as well as from 
Snowy Mountains Highway or Selwyn’s snowfield.  

Road works will result in closure of access roads to the public (including some recreational lookouts such 
as Wallaces Creek look out) therefore these are not expected to be visible. The exception is recreational 
users of Talbingo Reservoir, who will be able to see barge access infrastructure when boating or doing 
other recreational activities near Talbingo Spillway, as well as road works for Spillway Road. However, the 
Talbingo barge ramp is consistent with existing facilities at this location so is not expected to result in 
visual impacts. 

The results of this visibility analysis are shown on Figure 5.5 and highlights that visibility of the modelled 
infrastructure points is contained to the immediate working areas which will be closed to the public 
during construction. Effective rehabilitation of the site post-construction will ensure that these impacts 
remain minimal once the area is made available to the general public. 
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Conservation 

Given the values associated with the sub-Alpine environment and the location of most of Exploratory 
Works within the KNP, detailed assessments were undertaken to determine biological diversity of the 
area and to ensure that the design of Exploratory Works maintains the ecological integrity of the receiving 
environment. The results of these assessments are reported in this EIS and detailed at Appendix F and 
Appendix G. 

The biodiversity and aquatic assessments included: 

• desktop assessments to identify threatened species requiring further assessment and 
consideration; 

• preliminary assessment, including detailed vegetation mapping and habitat assessment; 

• targeted flora, fauna and fish surveys, either meeting or exceeding NSW and Commonwealth 
survey guidelines; 

• a robust impact avoidance and minimisation strategy through avoidance of key constraints 
identified during the process outlined above; and 

• a commitment to a substantive list of controls to ensure any unavoidable impacts are further 
minimised and mitigated. 

The overall findings were that Exploratory Works is unlikely to result in a significant impact to threatened 
species. Any residual biodiversity impacts will be offset using a biodiversity offset strategy, with its intent 
to provide direct management actions and conservation outcomes for the values of KNP.  

ii Avoidance and minimisation of impacts 

Amenity  

Through the design process for Exploratory Works, Snowy Hydro, in consultation with EMM and the 
project design team, has undertaken significant steps to avoid, minimise and mitigate impacts. The 
objective was to locate, design and construct Exploratory Works in such a way that it avoids and 
minimises impacts to the receiving environment and retains the existing dominant, natural character of 
the area. This was embedded from the outset by targeting existing disturbed areas at Lobs Hole for the 
siting of specific Exploratory Works elements. 

Design features such as the 50 m setback from Yarrangobilly River and minimising and refining the 
Exploratory Works footprint as well as the noise and air quality mitigation measures (refer to Section 5.8) 
will result in a minimisation of potential impacts to the amenity of the project area. 

Whilst the majority of Exploratory Works will not be visible to the public, appropriate standards and 
guidelines will be implemented, including adopting internationally accepted standards for marine and 
light sensitive locations, and consideration given to implementing available guidelines for outdoor lighting 
in dark-sky reserves where it can be shown that to do so will not compromise safety. 
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Recreational users 

Some local roads will be restricted from public use during Exploratory Works, restricting access to the 
camping and recreation facilities at Lobs Hole. These impacts can be mitigated by ensuring that visitors 
are aware of other opportunities for similar experiences and the remediation of the site at the conclusion 
of the works.  

Displacement of visitors from Lobs Hole may impact other sites in KNP, and there is a need to ensure that 
these sites will be able to absorb the additional visitation. Snowy Hydro has been working with NPWS to 
determine appropriate measures to offset the closure of Lobs Hole, and this includes upgrade of other 
recreational areas such as Yarrangobilly Village and O’Hares campgrounds. 

Visual  

Measures have been identified that minimise impacts on amenity (such as reducing light spill and 
minimising vegetation clearance where possible), and result in new and improved recreational facilities 
(such as is proposed to offset recreational in consultation with NPWS, refer Appendix R). These measures 
have been considered in the design process and carried through as mitigation measures to ensure 
outcomes are consistent with the values and actions set out in the KNP PoM, being: 

• the need to protect and enhance the natural environment; 

• recognising KNP’s important cultural heritage places and landscapes; and  

• the park as venue for outdoor recreation pursuits, recognising the importance of human contact 
with nature for human health and wellbeing. 

The end result will be development that retains the natural character of the existing environment in a 
manner that is compatible with the intent of the Back Country Zoning, and proposed infrastructure that is 
compatible with the character of development associated with the existing Snowy Scheme. 

Conservation  

Many of the changes to location and design have been driven by the need to avoid and minimise 
biodiversity impacts, and have resulted in the adoption of the following avoidance and minimisation 
principles on the location and design of Exploratory Works: 

• applying an exclusion buffer of 50 m around the Yarrangobilly River, to avoid and minimise impacts 
to threatened frog species and threatened fish habitat; 

• minimising and refining the Exploratory Works footprint where feasible to minimise the extent of 
clearing required; 

• limiting and minimising clearing along Upper Lobs Hole Ravine Road, in the areas of known Smoky 
Mouse habitat; 

• limiting the proposed hours of use along Upper Lobs Hole Ravine Road, in the areas of known 
Smoky Mouse habitat; 

• excluding as far as possible activities on the former Lobs Hole Mine to minimise risks of Exploratory 
Works on contaminated land; 
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• designing a rock emplacement area that will treat potential acid forming properties of the 
excavated material, to ensure there are no detrimental impacts to the downstream environment; 

• identifying water management principles that can be adopted through design to minimise impacts; 
and 

• consulting with relevant stakeholders, in particular NPWS and OEH, to ensure desired management 
outcomes are understood. 

These measures are further described at Appendix F. 

In addition, the geodiversity features along Lower Lobs Hole Ravine Road have largely been avoided with 
the exception of one location (block stream/ boulder scree) where the existing road surface is to be 
widened to enable safe passage of vehicles. It is considered that this minor impact is acceptable.  

iii Residual impact summary 

Amenity  

As detailed in Chapter 2, the Exploratory Works facilities will be built and used for the duration of the 
Exploratory Works, after which they will be removed and the respective sites rehabilitated, subject to 
Snowy 2.0 proceeding. Facilities to be removed include construction buildings, compounds and the 
western rock emplacement area, subject to ongoing consultation with NPWS. 

However Exploratory Works will result in residual impacts, including as a result of the required 
improvements to the minor road network and the provision of a haul-road standard route between the 
exploratory tunnel portal, Lobs Hole and Middle Bay. As discussed below, this may result in an increase in 
the number of visitors to the area and potentially alter the isolated character of the area in the longer 
term. 

Recreational users 

On completion of Exploratory Works, temporary road closures will be removed and access to the Ravine 
Campground and any closed tracks and trails will be reopened, subject to the requirements of the Snowy 
2.0 main project should it proceed. 

The road upgrades and extensions provided by Exploratory Works may result in Lobs Hole becoming more 
accessible and result in increased visitation to the area, which will increase demands for a higher level of 
visitor facilities (such as toilets and picnic tables). At the same time, increased visitation numbers may also 
alter the character of the site and reduce the appeal of it for some current users. 

There may also be some impacts on recreational users from increased traffic, particularly on visitors to 
Selwyn Snowfields in the ski season. These impacts are likely to be minor and can be mitigated through 
traffic management and the use of exclusion windows for heavy traffic during peak traffic periods. 

Visual  

As stated elsewhere, most of the facilities provided during construction of Exploratory Works, including 
the construction compound, site facilities and accommodation camp, will be removed and the respective 
sites rehabilitated, should Snowy 2.0 not proceed. 
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The visual impacts of any residual impacts will be minimised through the development of a detailed 
rehabilitation strategy, including the inclusion of appropriate slope design and use of structures (as 
required), the implementation of erosion and sediment controls, the preparation of a landscape 
management plan and provisions for maintenance and monitoring. 

Conservation  

Through the location and design process there has been significant effort on avoiding and minimising 
impacts to key biodiversity features (as previously discussed in Section 5.1). This has resulted in positive 
outcomes for conservation by reducing impacts to threatened species and habitat and minimising 
vegetation clearance needed for Exploratory Works. Long term management programs will be agreed 
with NPWS to offset residual impacts. 

Significant controls will be implemented to avoid impacts to water quality and quantity in the 
Yarrangobilly River and Talbingo Reservoir. No water will be taken from or released to the Yarrangobilly 
River, reducing the potential for water quantity impacts resulting from Exploratory Works. Implementing 
the controls referred to above will result in low to negligible risk of water quality impacts to aquatic 
species and the aquatic environment. 

5.2.4 Mitigation and management 

Exploratory Works will include short term and temporary impacts to KNP in addition to residual impacts 
that need to be considered as part of a longer term management strategy. Management of impacts within 
KNP need to align to the management objectives identified in the KNP PoM administered by NPWS. 
Snowy Hydro has been working with NPWS to ensure opportunities for contributory measures are 
identified where needed.  

A summary of the recommended mitigation and management measures to address impacts to KNP 
associated with the Exploratory Works is provided in Table 5.5. A number of mitigation measures are 
specific to other assessments carried out for this EIS, and these have not been repeated here but are 
referenced for completeness. These measures will be incorporated into detailed design and the CEMP. 
The long term management strategy for KNP, including compensatory measures, is detailed in Chapter 6. 

Table 5.5 Kosciuszko National Park mitigation and management measures 

Impact/risk Reference# Measure 

Impacts to amenity 

 

KNP01 

 

Mitigation measures relevant to noise and air quality will be implemented as part 
of the CEMP, including: 

• refer to mitigation measures in Table 5.19 for noise impacts at Section 5.8.1. 

• refer to mitigation measures in Table 5.20 for air quality at Section 5.8.2. 

 KNP02 Construction contractor should minimise construction lighting and resulting glare 
to the maximum extent possible where it can be shown that to do so would not 
compromise safety. . 

 KNP03 

 

All lighting should incorporate cut-off shields and be directed downward toward 
work activities, away from the night sky and away from known locations of light-
sensitive habitat. 

Recreational users 

 

KNP04 

 

Mitigation measures relevant to recreational users will be in line with the 
Recreational Users assessment (Appendix R) and include:  

• refer to mitigation measures in Table 5.18 for social impacts at Section 5.7.4. 
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Table 5.5 Kosciuszko National Park mitigation and management measures 

Impact/risk Reference# Measure 

Visual impacts 

 

KNP05 

 

Consider potential visual impacts when determining disturbance footprint, and 
consider amending design and reducing or modifying the extent of the clearing 
as appropriate. 

 KNP06 

 

The landscape management plan (including rehabilitation and revegetation) 
should take into consideration of potential visual impacts. 

Conservation impacts 

 

KNP07 

 

Mitigation measures relevant to conservation will be implemented as part of the 
CEMP, they are: 

• refer to mitigation measures in Table 5.3 for biodiversity impacts at 
Section 5.1.4. 

 

 

 



LAND

5.3C H A P T E R
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5.3 Land 

5.3.1 Overview 

An assessment of impacts to land has been carried out, which broadly includes: soils and land capability; 
landforms (including geotechnical stability and land use compatibility of new landforms); seismic and 
subsidence impacts; soil contamination (existing contamination and potential for contamination from 
excavated rock); naturally occurring asbestos; and impacts to karst systems. The assessment is supported 
by a series of technical assessments appended to this EIS:  

• Soil and land Assessment, prepared by EMM (Appendix H) – this report includes a desktop review 
and soil survey and analysis to characterise soil and land capability of the disturbance footprint; 

• Excavated rock emplacement areas assessment, prepared by SGM Environmental (Appendix K) – 
this report describes the design of excavated rock emplacement on land and its management;  

• Phase 1 contamination assessment, prepared by EMM (Appendix J) – this report includes a desktop 
site history assessment, site inspection, limited sampling and assessment of contamination risks; 
and 

• Geodiversity review, prepared by EMM (Appendix I) – this assessment identifies risks to 
geodiversity sites and features. 

5.3.2 Existing environment 

i Soils and land capability 

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 detail at Appendix H. 

Land capability is described as ‘the inherent physical capacity of the land to sustain a range of land uses 
and management practices in the long term without degradation to soil, land, air and water resources’ 
(OEH 2012). Given the project area is largely within KNP and under conservation management, soils and 
land capability characterisation is used only as a guide to the existing physical capacity of the land to 
support different agricultural land uses. 

Broad scale land and soil capability (LSC) mapping for NSW identifies most of the project area’s soils are 
LSC Class 4 to Class 8, meaning that there are moderate to extreme limitations to cropping. The majority 
of the area is Class 7 and Class 8 which are typically land uses such as grazing, forestry, and nature 
conservation). This is consistent with the existing use of most of the project area as a national park.  

The main constraints to intensive use of the soils in the disturbance footprint are steep slopes, relatively 
low fertility, presence of coarse fragments, low pH and often shallow soil profiles. Areas where steep 
slopes are present are only suited to land uses such as selective forestry, passive tourism and 
conservation. The gentler landscapes such as Lobs Hole have a higher capability and may be capable of 
some grazing as it had done historically during the last century, as well as the aforementioned uses.  

There is potential for naturally occurring asbestos within the project area. One area of low potential is 
within the Jackalass Slate Formation, through a 600 m section of Lobs Hole Ravine Road and running 
parallel to the existing transmission lines that traverse the project area. However, no works are proposed 
in this area.  
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ii Major geological structures, landforms and surface features 

The Long Plains Fault is a major regional fault separating the Siluro-Devonian rocks in the west from the 
Ordovician volcanics in the east, and is relevant to the Exploratory Works project area. The north-
northeast trending Long Plain Fault extends over a distance of 200 km from the Upper Murray River to 
west of the Brindabella Ranges. The west-dipping reverse fault is understood to have a shear zone at the 
project area of between 300 and 350 m (Jacobs 2017). Folding is well developed across the project area 
and is a consequence of the significant tectonic activity and east-west compression across the Tumut and 
Tantangara geological blocks. The Silurian aged Ravine Beds are reported to have undergone moderate 
folding and some faulting, particularly along the Yarrangobilly River (Wyborn D, Owen & Wyborn L 1990). 

The 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 m AHD. 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.  

Pleistocene glacial landforms in the form of block streams (or boulder screes) are present in the project 
area (see Appendix I). Pleistocene glacial landforms in KNP can be found in most areas above 1,000 m and 
possibly as far down as 600 m and are the only examples of this landform on the mainland of Australia 
and are of national and international significance (OEH 2011a). Periglacial features of the park include 
terracing, solifluction lobes, sliding and shattered boulders and block streams. Block streams are listed 
under ‘Rocks and Landforms’ in Schedule 1 (Significant Natural and Cultural Features) of the KNP PoM. 
They are defined as ‘river’ or field of rocks that has moved downhill in mass and which was held together 
by ice, and occur in various areas of KNP, including the project area, where they occur along a section of 
Lower Lobs Hole Ravine Road.  

Karst formations are landforms produced by the action of natural waters on soluble rocks (most 
commonly, limestone and dolomite) and they occur at various places in KNP. The Ravine karst area is 
relevant to Exploratory Works as it is the area surrounding Lobs Hole Ravine Road about 1 km south of 
the exploratory tunnel portal. The karst significance of Ravine is attributed to the massive tufa deposits 
(porous deposits of Calcium carbonate often with a spongy like appearance) and caves. The KNP PoM 
suggests that the tufa deposits and fossil sequence at Ravine are considered to have national or regional 
significance (DEC 2006), preserving records of vegetation and climate change. The Devonian strata are 
also of interest for its fossils (which include corals, trilobites, brachiopods and molluscs; Geoscience 
Australia 2017).  

Limestone in this area of Exploratory Works occurs as a component of the Lick Hole Formation. 
Fossiliferous rock is evident in the Lick Hole Formation and can be seen from an outcrop within the 
project area. The outcrop of this formation is adjacent to Lobs Hole Ravine Road and is exposed most 
likely as a result of previous road construction and is in a disturbed condition. 
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iii Existing contamination  

The Lobs Hole area was the site of a copper mine in the late nineteenth century through to 1916. 
Remnants of both surface and below ground works from the mine are still seen today. At the time of 
closure, the mine consisted of six shafts, two adits and several waste rock stockpiles. The settlement of 
Ravine was associated with the mining boom, however the population of the town dwindled by the 
1920s. Remnants of the Washington Hotel and other minor building foundations remain. 

Three existing areas of environmental concern have been identified and are described in Table 5.6.  

Table 5.6 Areas of environmental concern 

Historical land uses  Areas of environmental concern 

Copper mining 
(1874-1916) 

A detailed investigation conducted at the Lobs Hole mine (URS 2015) identified soil, sediment, and 
surface water contamination associated with historical mine activities as being present at 
concentrations above the relevant assessment criteria. This has impacted the sediments and water 
quality in the Yarrangobilly River; however, concentrations of contaminants of potential concern 
(COPCs) were measured below the relevant criteria at a distance of less than 700 m down gradient 
(west) of the mine. Preliminary soil sampling conducted at limited locations around mine features 
did not identify any health-based soil impacts, but confirmed ecological exceedances of heavy 
metals (copper, zinc, nickel and arsenic). Some of Lobs Hole mine is located outside of the 
boundaries of the Exploratory Works disturbance footprint on the northern/eastern bank of the 
Yarrangobilly river. These areas were not considered part of the phase 1 assessment.  

Soil sampling conducted at additional locations around Lobs Hole, such as near the portal and near 
the accommodation camp, also reported ecological exceedances of heavy metals in the soil 
(copper, zinc, and nickel). These exceedances were attributed to the disturbed nature and 
historical use of the area. 

The mine has adversely impacted the quality of the soil, surface water and sediment in the 
Yarrangobilly River within the mine footprint. A groundwater assessment at Lobs Hole mine has not 
been completed to date. 

Operations of the 
township of Ravine 

Small scale, localised grazing, horticultural, agriculture, and/or waste activities associated with the 
township of Ravine may have had minor impacts to the shallow soils.  

Recent 
recreational/ 
campsite use 

An additional source of shallow contamination would be related to camping and 4WD activities (ie 
waste disposal, fuel leaks and spills, open fires and localised rubbish). However, given the limited 
extent of these activities and sources, the potential contamination risk from these activities is low. 
Given the age and scale of these activities, they are unlikely to have caused significant levels of 
contamination.  

The limited sampling program (Appendix J) demonstrated that despite being within a National Park 
setting, the shallow soils in the Lobs Hole area are impacted with heavy metals. However, the magnitude 
of these exceedances is representative of the historic use at (or nearby) that location. For example, the 
copper exceedances around the mine workings far exceed those measured in areas of minimal 
disturbance.   

  



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 5.3-4  

5.3.3 Assessment of impacts 

i Avoidance and minimisation of impacts 

A range of measures have been implemented as part of the design to avoid and minimise impacts to land:  

• Refinement of disturbance footprint and avoidance area: the disturbance footprint has been 
reduced as far as practical to avoid and minimise disturbance to land broadly, which has avoided 
and minimised impacts to soils and land capability and landforms in the project area.  

• Development of rehabilitation principles: rehabilitation principles and implementation of a 
rehabilitation strategy will result in most areas disturbed being returned to land uses generally 
consistent with their current use, subject to ongoing consultation with NPWS.  

• Rock emplacement design: the design of the eastern rock emplacement addresses potential risks 
associated with acid rock drainage to minimise generation of acidic runoff, and passively addresses 
existing contamination associated with Adit South from the former Lobs Hole Mine.  

• Existing contamination: with the exception of the Adit South in Lick Hole Gully in the footprint of 
the eastern rock emplacement area, the Lobs Hole Mine, a source of historical contamination, has 
been avoided. This area is also a geoheritage site and has associated heritage values, which will be 
retained through avoidance of former mine areas.  

• Periglacial and karst features: geological features with heritage value were identified through 
desktop review and a site inspection and resulted in a need to minimise disturbance in these areas. 
Road upgrades proposed along Lobs Hole Ravine Road have been designed to avoid and minimise 
impacts where possible.  

a. On land rock emplacement areas 

In consultation with NPWS, the eastern rock emplacement area has been designed with the ability to 
remain as permanent landform, representing a change to the current landform – Lick Hole Gully. This is 
shown in Figure 5.6. The conceptual design has been developed to:  

• achieve a rehabilitated final landform which is safe, stable, self-sustaining and non-polluting in the 
long term; and  

• address specific environmental risks identified during the design and impact assessment process, 
including limiting the potential future reactivity of potentially acid forming rock, erosion potential 
and rehabilitation of the final landform.  
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KEY Changes in landform - eastern rockemplacement area
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LICK HOLE GULLY - ON LAND EMPLACEMENT

LICK HOLE GULLY - CURRENT

Yarrangobilly River
Conceptual emplacement design

LICK HOLE GULLY

LICK HOLE GULLY

LICK HOLE GULLY
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The design features of the eastern rock emplacement which address environmental risks are described in 
Table 5.7.  

Table 5.7 Design features of the eastern rock emplacement to minimise environmental risks 

Design element Description  Environmental 
risks addressed 

Geometry The stockpile geometry promotes a higher overall stockpile with a smaller top area 
and increased areas of side batter slope, which will increase potential for infiltration 
and seepage and minimise runoff to the Yarrangobilly River. 

Erosion 
potential, 
management of 
surface flows 

Lift height and 
bench width 

The emplacement would be built in 11, 2 m high lifts. Each lift would be comprise 
two 1 m layers of excavated rock compacted by trafficking and roller compaction, 
separated from the lift above by a 4 m vegetated bench. Benches will be graded 
back towards the rock emplacement and bunded so that any runoff from direct 
rainfall onto the benches and upslope lift will pond against the toe of the above lift. 
Benches would be vegetated and would use seepage water for vegetation growth, 
minimising seepage from entering surface and groundwater. 

Acid rock 
drainage, 
management of 
surface flows 
and infiltration 

Acid consuming 
limestone pad 
and layers 

A limestone pad will separate Lick Hole Gully from the overlying potentially acid 
forming excavated rock, and will separate sub-lateral flow from Lick Hole Gully from 
the eastern rock emplacement, as well as passively treat existing impacted runoff 
from historic contamination sources of the former Lobs Hole Mine that flows 
through Lick Hole Gully. A layer of acid consuming limestone will be placed above 
each 1 m rock layer to manage geochemical risks, which will act to disrupt the flow 
of oxygen and infiltration of water, avoiding oxidation of potentially acid forming 
materials, and limiting discharge to the Yarrangobilly River and groundwater 
recharge. Limestone layers will provide excess acid neutralising capacity to limit 
future potential for acid rock drainage. 

Acid rock 
drainage and 
existing 
contamination, 
management of 
surface flows 
and infiltration 

Batter slope 
treatment 

Batter slopes will be constructed from excavated rock, with any dredged sediment 
placed away from batter slopes to prevent potential eutrophication of the 
Yarrangobilly River. The batter slopes will be a combination of exposed excavated 
rock and vegetated rehabilitation. Erosion potential will be limited through 
reducing the catchment of each slope face. The nature of emplaced materials (ie 
drill and blast waste rock) would further limit erosion potential. 

Erosion 
potential, 
management of 
surface flows 

Soil and 
vegetation 
stripping 

The soil within Lick Hole Gully has poor fertility, however, it is suitable for 
treatment of benches to encourage vegetation growth, which will limit erosion 
potential. Mulched vegetation in addition to the soil would be a valuable source of 
seed to establish vegetation on the benches. 

Erosion 
potential, 
management of 
surface flows 

Setback from 
Yarrangobilly 
River 

A 50 m setback from the Yarrangobilly River promotes the conservation of riparian 
habitat adjacent to the watercourse.  

Impacts to 
riparian habitat 

The western rock emplacement will be a short-term temporary change to landform, and will be used to 
store excavated materials that have a low geochemical risk and able to be re-used or disposed of within 
Talbingo Reservoir. Design features to minimise impacts include construction methods that limit 
compaction, and measures such as establishing a vegetated layer to stabilise the landform. No diversions 
or drop drains will be required. The design will incorporate a flood protection berm or rock armouring 
along the northern edge to prevent the risk of the rock emplacement area being entrained in flood waters 
during a 1 in 500 year flood event.  
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ii Residual impact summary 

a. Soils and land capability 

The overall impact to soil and land capability is expected to be low:  

• permanent losses are expected due to the introduction of access infrastructure that will largely be 
left in place (ie upgraded and new roads and Middle Bay barge ramp); 

• net  losses are expected due to shallower soil depths of the eastern emplacement area after 
rehabilitation;  

• temporary  losses or reduction in soil and land capability are expected at the accommodation 
camp, portal construction pad, western rock emplacement area and other temporarily disturbed 
areas; and 

• the risk of exposure to naturally occurring asbestos is low, as no road upgrade works are proposed 
in the 600 m section of Lobs Hole Ravine Road where there is potential for asbestos to occur. 

Rehabilitation principles will be designed to minimise impacts and it is expected that temporarily losses or 
reductions in land capability will largely be reversed through rehabilitation. While the risk of encountering 
naturally occurring asbestos is low, works intersecting or excavating in areas of potential asbestos will 
need a site-specific management strategy as a contingency measure.  

b. Landforms and land use compatibility 

Some changes to landform will occur as a result earthworks for the portal construction pad, 
accommodation camp, and the eastern emplacement area. However, all activities undertaken as part of 
Exploratory Works will be rehabilitated and not permanently or substantially alter existing landforms, 
subject to Snowy 2.0 not proceeding. Engagement with NPWS has identified that the future land use of 
the Lobs Hole area should be consistent with its current use as a remote recreational campground, and 
this influenced the design of the final landform of the eastern emplacement area which will be a 
permanent feature in the landscape. 

The eastern rock emplacement area is the primary permanent change to landforms during Exploratory 
Works. However, the conceptual design of the eastern rock emplacement addresses a number of 
environmental risks and incorporates rehabilitation principles to minimise impacts to land use 
compatibility and will have a beneficial recreational outcome.  

The accommodation camp, portal construction pad, western rock emplacement would result in 
temporary changes to landform during Exploratory Works. These areas may be used for the main works of 
Snowy 2.0 subject to it proceeding. However, should Snowy 2.0 not proceed, these areas would be 
decommissioned and rehabilitated on completion of Exploratory Works, and the underlying land 
rehabilitated. General rehabilitation activities for areas temporarily disturbed during Exploratory Works 
including the accommodation camp, portal construction pad, western rock emplacement area will 
include:  

• decommissioning and removal of all infrastructure and facilities; 

• re-shaping of the landform including the use of fill to achieve a landform similar to its original state 
before construction; 
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• rehabilitation of slopes through placement of organic matter and revegetation; and 

• fencing and tree guards of revegetated areas to protect it from grazing fauna. 

Access infrastructure including upgraded and new roads and barge access infrastructure will largely be 
left in place, and would constitute a permanent change. Landscape and design considerations for 
establishing these elements will consider longer term rehabilitation objectives and how these interact 
with the existing environment, including: 

• minimising clearance of native vegetation; 

• stockpiling and reuse of soils and cleared organic materials; 

• batter stabilisation where required;  

• prompt revegetation of cleared areas; and 

• incorporation of drainage controls and sedimentation control planting. 

While some Exploratory Works elements that remain in perpetuity, such as road infrastructure and the 
rehabilitated eastern rock emplacement, will slightly alter the character of the area, rehabilitation will 
minimise the impacts and enhance existing native vegetation.  

Key features of the existing landscape, including the former Lobs Hole Mine, historic remnants of Ravine 
township and native riparian vegetation along the Yarrangobilly River will be avoided. These will continue 
to be conserved for the benefit of future conservation and recreational land users.  

c. Seismic and subsidence impacts 

Potential for seismic and subsidence impacts is limited to excavation of the exploratory tunnel. Geological 
and geotechnical risks have been considered as part of the feasibility study (SMEC 2017) and included 
consideration of hazards that may affect ground and sub-surface movement. The geotechnical design of 
the exploratory tunnel and alignment has considered suitable excavation and primary support schemes 
and construction techniques. To inform this, geotechnical investigations were undertaken at depth at the 
nominated cavern location, which defined the baseline surface and sub-surface conditions including an 
assessment of ground behaviour during tunnel excavation along the alignment. The construction method 
has been developed based on these factors, particularly the known geological in-situ stress and strength 
conditions.  

The drill and blast techniques for excavation will involve smooth blasting, which is a series of closely 
spaced charged drill holes and fired simultaneously without fracturing the adjacent rock. This produces a 
final profile with minimal overbreak and minimum stressing and fracturing of the rock beyond the 
required excavation lines. The exploratory tunnel would be progressively rock bolted or made structurally 
secure for worker safety. This process would limit broader rock mass movement above and surrounding 
the tunnel. Consequently, ground and sub-surface movement are expected to be minimal.  

The only built feature on the surface above the exploratory tunnel is an access track established for the 
geotechnical drilling program in the Marica area. There are no other built structures or features in this 
area. The natural surface features within the project area, including native vegetation and plant 
communities, soils and surface water resources are discussed in detail in Section 5.1, 5.3 and 5.4 of this 
EIS. As ground and sub-surface movement are expected to be minimal, subsidence impacts to built or 
natural surface features are not expected.  
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d. Contamination  

Except for the adit underlying the eastern rock emplacement area, Exploratory Works has avoided 
impacts to areas of existing contamination associated with Lobs Hole Mine. The design of the eastern rock 
emplacement has taken into consideration the presence of contamination at the site (high concentration 
of metals). Suitable ground preparation strategies such as backfilling, covering or patching of the 
impacted area will be implemented before emplacement of any rock over the adit.  

As previously described (see Table 5.4), the eastern rock emplacement area also addresses potential 
geochemistry risks by incorporating a number of design measures to avoid and minimise acid generation 
and contamination. All other construction activities have a low likelihood of resulting in contaminated 
land and can be managed with standard management measures and controls.   

Contamination investigations to date have not assessed potential groundwater contamination. To 
establish baseline conditions, a baseline groundwater monitoring network will be established in Lobs Hole 
to measure the background, or up-gradient, conditions, establish baseline conditions in the vicinity of the 
rock emplacement area footprints, and establish whether groundwater contamination has occurred as a 
result of historical mining activities. This is discussed further in Section 5.4. 

e. Karst systems  

The main areas of disturbance with potential to impact geodiversity features within the KNP are along 
Lower Lobs Hole Ravine Road, which is within the Ravine karst area. Works along Lower Lobs Hole Ravine 
Road include road upgrades and geophysical and geotechnical investigations within the road. The 
Yarrangobilly karst area (which includes the Yarrangobilly Caves) is about 8 km north-east of the 
exploratory tunnel, and no impacts are expected to the karst (including caves) in this area. 

Road upgrades to Lobs Hole Ravine Road will be designed to minimise earthworks where possible. As the 
majority of the features terminate upslope of the road, these features have predominantly been avoided. 
There is a minor encroachment on the block stream in one section of Lower Lobs Hole Ravine Road, 
where the existing road has cut through the block stream by some 3.5 m.  

Karst features associated with the Devonian strata appear to be minimal and not of high significance at 
this location. The outcrop is in a disturbed condition and continues to degrade as a result of its exposure. 
Road improvements may require some removal of fossiliferous rock on the upslope side of the road, and 
construction works and associated increased heavy vehicle traffic may result in indirect vibration impacts. 
Further expert opinion could be sought on the significance of the fossils present, however it is likely that 
removal of fossiliferous rock will simply expose more fossiliferous rock. Removal may also provide an 
opportunity for expert cataloguing of the fossil suite. 

The tufa features identified in the Lobs Hole area are in avoidance areas and will not be disturbed by 
Exploratory Works.  
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5.3.4 Mitigation measures 

A summary of the mitigation and management measures that would be implemented for Exploratory 
Works to minimise and avoid impacts to land resources is provided in Table 5.8. These measures will be 
incorporated into the CEMP for Exploratory Works. 

Table 5.8 Land resources mitigation and management measures 

Impact/risk Reference# Measures 

Impacts to soil 
resources 

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: 

● 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 
transport 

SOIL02 Erosion and sedimentation controls will be implemented as part of the Water 
Management Plan to minimise erosion potential, in particular in areas of dispersive soils, 
in accordance with the guideline Managing Urban Stormwater, Volume 2A Installation 
of Services, or equivalent. 

Changes to 
landform and 
land use 

SOIL03 A Landscape Management Plan will be prepared for the rehabilitation of disturbed 
areas: The Plan will include: 

● 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 re-applied in particular 

areas during rehabilitation. 

Compatibility of 
land use post-
Exploratory 
Works 

SOIL04 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.  

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

Disturbance of 
existing 
contamination, 
including areas 
of naturally 
occurring 
asbestos 

CON01 A Contaminated Land Management Plan will be prepared and implemented during 
construction. The Plan will include: 

● management procedures to:  
- manage areas of known or potential contamination that would be impacted during 

Exploratory Works;  
- manage unexpected finds in the event that unexpected contamination sources are 

identified. This would include steps to cease works in the affected area, undertake 
further investigation to assess the extent, magnitude and type of contaminants and 
identify appropriate remedial actions. 

● Site specific asbestos management plan (AMP) for the identified 600 m section of 
Lobs Hole Ravine Road where there is potential for asbestos to occur. The plan would 
be prepared to satisfy the relevant legislative requirements and guidelines and 
include a procedure for the identification, testing and remediation of areas identified 
as containing asbestos. The AMP would also include procedures for air monitoring and 
clearance inspections and reports. 
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Table 5.8 Land resources mitigation and management measures 

Impact/risk Reference# Measures 

Excavated rock 
management 

CON02 The eastern rock emplacement area will be constructed in accordance with the 
conceptual design presented in Appendix K.  

 CON03 An Excavated Rock Management Plan will be prepared and implemented during 
construction. The Plan will include: 

● protocols for handling, geochemical testing, classification, storage and 
disposal/placement of excavated rock will be implemented to ensure that excavated 
material is appropriately managed; and 

● monitoring measures to be included as part of the Surface and Groundwater 
Monitoring Program, to monitor potential impacts from the placement of excavated 
rock material.  

Geodiversity 
and karst 
features 

GEO01 Measures to avoid and minimise impacts to geodiversity features will be implemented 
as part of the CEMP and include:  

● installing rock protection measures to protect identified periglacial features and limit 
direct and indirect impacts to the features as far as possible; 

● cataloguing any fossiliferous rock removed during upgrade of Lower Lobs Hole Ravine 
Road; 

● minimising surface water pollution within the Ravine karst catchment by installing 
erosion and sediment controls to manage water quantity and quality; and 

● monitoring the effectiveness of environmental controls during Exploratory Works. 
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5.4 Water 

5.4.1 Overview  

A surface water assessment and groundwater assessment has been prepared by EMM and are provided in 
Appendix M (Surface Water Assessment) and Appendix N (Groundwater Assessment), respectively. In 
addition, an assessment of dredging and subaqueous placement of excavated material has also been 
prepared by Royal HaskoningDHV (Appendix L). The following aspects are considered in the assessments: 

• potential impacts to surface water resources, including Yarrangobilly River, Wallaces Creek and 
Talbingo Reservoir; 

• potential impacts associated with placement of excavated rock within Talbingo Reservoir; 

• water management during construction, including a site water balance;  

• flood risk management associated with works on flood prone land; and 

• potential impacts on groundwater aquifers and GDEs. 

A comprehensive surface and groundwater monitoring network (shown in Figure 5.7) has been designed 
and used to establish a baseline dataset for Exploratory Works. Baseline water level and water quality 
field data collected from the various groundwater systems and watercourses has been used to determine 
the overall water chemistry, flow paths, recharge and discharge characteristics, and groundwater–surface 
water connectivity. Similarly, investigations have been carried out to inform the method and location of 
subaqueous rock placement. A full description of the assessment methods and applicable guidelines is 
provided in Appendix L, Appendix M and Appendix N. 

5.4.2 Existing environment 

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 5.8. Watercourses in 
the project area are all ‘gaining’ streams with groundwater providing stream baseflows. Recharge to the 
groundwater system is via rainfall infiltration.  

i Yarrangobilly River and tributaries 

The Yarrangobilly River is a major regional watercourse that flows into Talbingo Reservoir, downstream of 
Lobs Hole. There are no dams or flow diversions in the Yarrangobilly River catchment upstream of the 
Talbingo Reservoir. At Lobs Hole the river has been impacted by historical mine workings and spoil piles. 
These remnant mining areas are located on the floodplain and surrounding areas (see Figure 5.8). Stream 
flows in the Yarrangobilly River are continuous all year round during normal rainfall conditions. The 
majority of annual stream flows occur in late winter and early spring, which is a typical regime for rivers in 
the Australian Alps. 

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. High concentrations of heavy metals have been noted in the river 
resulting from the former Lobs Hole Mine. 
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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. 

ii Talbingo Reservoir 

Talbingo Reservoir forms part of the Snowy Scheme. The reservoir is approximately 25 km long and has a 
surface area of approximately 19.4 km2 (at FSL). The reservoir receives inflows from the Tumut River 
(primary from discharges from Tumut 2 power station), Yarrangobilly River, pumping from Jounama 
Pondage, and minor tributaries. Inflows are estimated at 1,615 gigalitres per year (GL/year) on average. 

Talbingo Reservoir is operated as head water pondage for generation of hydro-power from the Tumut 3 
power station. Water is released from the reservoir through the Tumut 3 power station into Jounama 
Pondage, which releases water into Blowering Reservoir. Blowering Reservoir releases water into the 
Tumut River to supply a variety of users but primarily large irrigation schemes. Outflows from the 
reservoir are estimated at 1,615 GL/year on average. However, the net discharge from Talbingo Reservoir 
is about 1,221 GL/year as some of the outflow is pumped via Tumut 3 back into the reservoir. 

Water quality is characterised as having a neutral pH, low carbonate, low salinity, low levels of suspended 
solids and low nutrient levels. Elevated concentrations of copper and zinc were identified in most samples 
from the southern (upstream) portion of the reservoir. Elevated copper and zinc concentrations were not 
identified in either the Yarrangobilly River or Tumut River inflow locations.  

Metals and organic contaminants in sediments may be naturally present in a variety of forms. Some 
contaminants (primarily nickel and copper) were detected above relevant sediment quality guidelines in 
the sediments of Talbingo Reservoir, in particular at Middle Bay (site of the barge ramp). These are not 
considered to be bioavailable (ie absorbed by organisms). 

Potential sites for subaqueous placement within Talbingo Reservoir include Plain Creek Bay, Ravine Bay 
and Cascade Bay. The physical and geochemical properties of the sediments are generally homogenous 
throughout the reservoir, primarily comprising silts (mainly coarse silts) and clay. Similarly, hydrodynamic 
conditions reflect low energy conditions as evident by the muddy textured sediments. The sites vary in 
maximum depth of between 25 m and 35 m below MOL, but vary in suitable placement area. Plain Creek 
Bay is a semi-enclosed bay and has the smallest placement capacity, and Ravine Bay is a more open bay 
and has the largest placement capacity. 
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iii Groundwater and groundwater dependent ecosystems 

The groundwater units within the project area are defined as: 

• localised unconsolidated shallow Quaternary gravels episodically recharged through 
rainfall/flooding events; and 

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

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 (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; 

• 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 (as 
previously described in Section 5.1). None of these terrestrial ecosystems are highly dependent or entirely 
dependent on groundwater. 

5.4.3 Assessment of impacts 

i Potential surface water impacts 

Potential impacts to the surface water environment are due to ground disturbance, construction 
activities, and water management. Potential impacts include: 

• water quality impacts associated with sediment-laden runoff (including fine or dispersive 
sediments) from construction areas, unsealed access roads, rock emplacement areas, 
accommodation camp and portal construction pad into Yarrangobilly River, Wallaces Creek and 
other local waterways;  

• water quality impacts associated with dredging and construction of barge access infrastructure, 
and disturbance of potentially contaminated sediments; 

• contamination of stormwater runoff due to construction activities (including accidental spills) 
resulting in downstream impacts if not appropriately captured and managed;  
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• changes to flow regime from new infrastructure primarily bridges, the accommodation camp, and 
rock emplacement areas;  

• increased runoff volumes due to failure of road embankments, water management systems and 
other infrastructure during flood events;  

• increased erosion of landforms and waterways associated with uncontrolled runoff and changes to 
flow regimes;  

• uncontrolled discharge of process water into the stormwater system due to inadequate system 
design or stormwater ingress into the process water system;  

• receiving water impacts due to discharge of process water or extraction of water;  

• water quality impacts associated with the discharge of process and treated wastewater (sewage) to 
Talbingo Reservoir; and 

• potential for acid rock drainage seeping from rock emplacement areas into the Yarrangobilly River. 

ii Potential impacts from subaqueous placement in Talbingo Reservoir 

Potential impacts within Talbingo Reservoir are due to the subaqueous placement of excavated material 
within deep and bay areas of the reservoir. Potential impacts include: 

• changes to bathymetry (depth of reservoir bed) and hydrodynamics (water movement) within the 
reservoir; 

• water quality impacts (localised and downstream) from sedimentation and turbidity generated 
during:  

- transport of excavated material, including from the transport barge to the discharge barge; 

- placement of excavated material from the discharge barge to the reservoir floor;  

- interaction of the excavated material with the water column and reservoir bed sediments; 
and 

• aquatic ecology impacts (which have been assessed in Appendix G). 

iii Water management system 

A water management system is proposed to manage both runoff from Exploratory Works and water 
produced by and used by the proposed activities (referred to as process water). An overview of the 
management approach applied to Exploratory Works is provided in Table 5.9.  
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Table 5.9 Summary of water management principles 

Focus area Management approach summary 

Clean water management ● Where possible clean water will be diverted around or through water 
management areas.  

Water management during 
construction (initial nine months of 
construction) 

● Erosion and sediment controls will be established to manage sediment laden 
runoff from construction disturbance areas.  

Runoff from unsealed access roads ● Erosion and sediment controls will be established to manage sediment laden 
runoff from unsealed access roads. 

Stormwater management: 
accommodation camp 

● All pervious areas including batters will be vegetated with endemic native 
vegetation. 

● A stormwater management system will manage runoff from impervious areas.  

Stormwater management: 
construction pad 

● Activities that have the 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. 

● A stormwater management system will manage runoff from the construction 
pad 

●  and be designed to contain any leak, spill or fire water runoff from the 
construction pad.  

Process  water management  ● A process water management system will be established to manage water 
produced by and used by construction activities.  

● Any surplus process water will be treated and discharged into the   
Yarrangobilly River Arm of Talbingo Reservoir. 

● Any additional water requirements will be sourced from Talbingo Reservoir. 

Wastewater (sewage) management ● All wastewater will be treated in a wastewater (sewage) treatment plant 
● Treated wastewater will be discharged into the Yarrangobilly River Arm of 

Talbingo Reservoir.  

Rock and soil emplacement water 
management 

● Rock and soil emplacements will be designed to be physically and chemically 
stable landforms.  

Water balance modelling has been carried out to assess and describe the functionality of the proposed 
process water system (and is provided in detail at Appendix M). The water balance model results indicate 
that: 

• the majority of tunnel affected water produced over the exploratory tunnelling period can be used 
as process water. However, discharge of treated process water to Talbingo Reservoir will be 
required at times (up to 48 kL/day);  

• extraction of water from Talbingo Reservoir will be required in most months to meet process water 
demand (up to 26 ML/month); and  

• extraction from the portal construction pad’s water management basin will significantly reduce 
overflow volumes from the basin into the Yarrangobilly River. 
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iv Flood risks 

Exploratory Works elements avoid flood prone land where possible. However, some infrastructure will 
unavoidably need to be constructed on flood prone land. The flood model was applied to assess changes 
to the existing flooding regime associated with the infrastructure and are summarised in Table 5.10. This 
process concluded that the predicted changes to flood regimes will not impact infrastructure or items of 
heritage significance. The accommodation camp and portal construction pad will both be predominantly 
established above the Probable Maximum Flood (PMF) extent and will therefore provide flood refuge for 
site personnel. 

Table 5.10 Predicted flooding impacts 

Infrastructure on flood prone land Predicted flooding impacts 

Camp Bridge and Wallaces Bridge  These bridges are proposed to be elevated above the 1% annual exceedance 
probability (AEP) flood level (consistent with AustRoads standards for flood free 
access). As a result, the road embankment leading to the bridges is predicted to 
form a blockage of floodplain conveyance upstream. However, there is no 
infrastructure or items of heritage significance in the affected areas. The extent of 
change is shown in Annex C of Appendix L.  

Western emplacement area The western emplacement area is on the southern side of the Yarrangobilly River 
floodplain. Model results predict that it will result in minimal change to existing 
flood regimes for lower magnitude events. However, it is predicted that the 
emplacement area will narrow the floodplain during higher magnitude flood events.    

Portal construction pad (water 
management basin) 

The water management basin for the portal construction pad is on the eastern side 
of the Yarrangobilly River floodplain. The basin will be built on top of the floodplain, 
rather than cutting in to it. Model results predict that the basin embankments will 
narrow the floodplain during higher magnitude flood events.   

v Potential groundwater impacts 

Potential impacts to the groundwater environment are due to ground disturbance (in particular 
excavation and tunnelling), construction activities, and water management. Potential impacts are 
summarised in Table 5.11. 

Table 5.11 Potential groundwater impacts 

Component Potential impact 

Earthworks ● spills of hydrocarbons leaching/running into groundwater/ephemeral creeks. 

Blasting ● increased nutrient load (ammonium nitrate). 

● increased hydraulic connection between surface and groundwater resources. 

Material stockpiling ● leaching or mobilised contaminants. 

Excavations ● local depressurisation of groundwater resources. 

● altering the local groundwater flow system. 

● reducing baseflow to possibly connected waterways. 
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Table 5.11 Potential groundwater impacts 

Component Potential impact 

 ● decreased baseflow to possible GDEs reliant on surface expression of 
groundwater. 

● decreased groundwater availability to possible GDEs reliant on the subsurface 
presence of groundwater. 

Surface infrastructure ● decreased groundwater recharge. 

Fuels and chemical storage and 
refuelling 

● spills of hydrocarbons that leach downwards or are mobilised. 

Transportation/ storage of 
hydrocarbons, solvents, oils 

● waste spills that mobilise in ephemeral creek lines or underground in storage. 

vi Avoidance and minimisation of impacts 

The water objectives and principles identified in Table 5.9 aim to minimise disturbance to water 
resources. A summary of how impacts have been avoided and minimised is as follows: 

• Exploratory Works will divert runoff from undisturbed areas, collect and reuse water, and minimise 
releases into waterways. This will be achieved via a series of water dams and stormwater basins;  

• the process water system has been designed in a way that will avoid any discharge to or extraction 
from the Yarrangobilly River; 

• the eastern emplacement area has been designed to have low risk of erosion and flooding, and to 
be a chemically stable landform that does not result in degradation of the receiving environment; 

• Exploratory Works has minimised flood risks, by locating infrastructure away from flood-prone land 
where possible; and  

• water management for the project combines site surface water management, management of 
groundwater inflow, and the correct transportation and storage of chemical compounds. 

The initial phase of subaqueous placement in Talbingo Reservoir has been designed to minimise impacts 
by selecting suitable placement locations, methods, and environmental controls. The strategy for 
managing and monitoring subaqueous placement will be confirmed in consultation with EPA. Additional 
investigations are currently underway and will be needed to inform the suitability of further placement, 
including geochemical analysis and hydrodynamic modelling. 
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vii Residual impact summary 

a. Impacts to surface water resources 

During the initial nine months of construction, runoff from the construction areas and unsealed access 
roads will be laden with sediment. Sediment and erosion controls are expected to effectively remove 
coarse sediment but may provide limited removal of fine and dispersive sediments. As a result, additional 
measures will need to be considered to prevent where possible fine and dispersive sediments draining 
into receiving waters.  

It is expected that any runoff laden with fine and dispersive sediments that enters the Yarrangobilly River 
will be significantly diluted by river flows and rapidly dissipate. Hence, no material change to the 
Yarrangobilly River water quality is expected.  

Some local watercourses will unavoidably be disturbed by the establishment of rock emplacement areas, 
bridge crossings and the accommodation camp. With the exception of the bridges over the Yarrangobilly 
River and Wallaces Creek, these other local watercourses are lower value ephemeral streams. The 
accommodation camp will be subject to detailed design and will need to consider the impacts described 
in this EIS to further avoid and minimise impacts.  

Dredging and construction of barge access infrastructure will unavoidably generate turbidity and disturb 
sediments. As some contaminants (metals) were detected during field investigation, further testing was 
carried out to investigate the potential for metals to release from the sediments into surrounding water. 
The results suggested that following dilution with water, all contaminant concentrations are below 
detection levels and pose a low risk to the environment. Adverse water quality impacts due to the release 
of metals into the water column are therefore not expected. Further, sediment to be dredged for barge 
access will be placed on material with similar physical and chemical properties.  

b. Impacts from subaqueous placement 

While the placement of material will result in localised changes to bathymetry, the top of surface of 
placed rock will not encroach within 3 m of the MOL. The hydrodynamic environment of Talbingo 
Reservoir is typically very low. The placement of a relatively small amount of material into deeper parts of 
the reservoir (below MOL) would represent some 0.007% of the ‘dead water’ storage volume of the 
reservoir. This is a negligible impact on the overall hydrodynamic environment of Talbingo Reservoir, and 
no significant change is expected at a local level at the placement area. 

The transport barge will include watertight bulwarks and excavated material will be kept wet during 
transport to and on barges for placement. The discharge barge will be fitted with a receiving well and 
discharge pipe. These barge fittings will minimise mobility of sediments during transport and reduce 
potential impacts to water quality. A number of environmental controls are embedded into the method 
for transport and placement, including a silt curtain surrounding the works. Based on this method, 
adverse impacts to surface water quality are not expected. 

Further (and as described in Chapter 2), only suitable (non-reactive) material will be placed in the 
reservoir. This, combined with the method of placement, reduces the risk of adverse impacts at the 
reservoir bed which are considered to be low and localised. Elevated turbidity is expected near the 
reservoir bed during placement as a result of disturbance, but this is expected to be localised and short 
term due to the very low currents and intermittent nature of placement activities (ie individual barge 
loads will be separated in time). As impacts are localised, regional impacts to downstream water users of 
Talbingo Reservoir (Tumut River catchment) are not expected. Continual monitoring will be needed to 
ensure settlement of both coarse and fine sediments after placement.  
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c. Water management system impacts 

It is expected that clean water interfaces with Exploratory Works can be adequately managed through the 
appropriate design and construction of clean water diversion systems.  

It is expected that the extraction of water from Talbingo Reservoir will not result in any environmental 
impacts. Potential impacts associated with controlled discharge to Talbingo Reservoir can be managed 
through the appropriate treatment of process water prior to discharge. Accordingly, no material receiving 
water impacts are expected.  

Treated wastewater (including treated sewage) will be discharged into the Yarrangobilly River arm of 
Talbingo Reservoir. During drought conditions, this discharge may result in the near-field concentration of 
phosphorus exceeding the trigger value for physical and chemical stressors that is provided in 
ANZECC 2000. No measurable near-field impacts are expected during non-drought conditions due to 
higher river inflows and in the greater reservoir due to the high inflows associated with the existing 
operation of the Snowy Scheme. 

d. Flood risks 

Exploratory Works elements avoid flood prone land where possible. However, bridge crossings over the 
Yarrangobilly River and Wallaces Creek, western emplacement area, and the water management basin for 
the portal construction pad will unavoidably need to be constructed on flood prone land. Flood modelling 
concluded that the predicted changes to flood regimes will not impact infrastructure or items of heritage 
significance. 

e. Impacts to groundwater resources 

Groundwater modelling predicts localised water table drawdown in the vicinity of the tunnel alignment, 
primarily around the portal where the exploratory tunnel intercepts shallow geological material that is 
more permeable than the deeper rock in which the majority of the tunnel will be excavated.  

No drawdown impact is predicted at Yarrangobilly Caves, the only high priority GDE  in the broader area. 
Potential GDEs are considered to have opportunistic dependency on groundwater. Where water table 
drawdown is predicted to occur, the ecosystems are expected to be able to adapt and, therefore, 
influence would be minimal. 

Only minor impacts to baseflow to the Yarrangobilly River and associated tributaries are expected, with 
the base case and maximum plausible impact scenarios predicting baseflow reductions of 0.14% (4 ML/yr) 
and 0.18% (14 ML/yr) respectively arising from the excavation of the exploratory tunnel. Losses are 
predicted to increase post construction until a new equilibrium is reached for which the steady state 
model predicts losses of 0.67% (19 ML/yr) and 2.29% (178 ML/yr) respectively for the base case and 
maximum plausible impact scenarios. These short and longer term baseflow reductions to the 
Yarrangobilly River are considered minimal impacts and are acceptable under the thresholds set by the 
NSW Aquifer Interference Policy. 

  



   

 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 5.4-12  

5.4.4 Mitigation measures 

A Water Management Plan (WMP) is to be developed for guidance during construction in regard to 
management, allowable impacts and mitigation to surface and groundwater in the project area. A Surface 
and Groundwater Monitoring Program will be incorporated into the WMP. The development of the WMP 
will be undertaken in consultation with DoI-Water, EPA and WaterNSW.  

A summary of the mitigation and management measures that would be implemented for Exploratory 
Works for surface and groundwater is provided in Table 5.12. These measures will be incorporated into 
the WMP.  

Table 5.12 Summary of mitigation measures 

Impacts/risks Reference# Measures 

Stormwater 
management and 
erosion and 
sediment control 
from construction 
areas 

WAT01 Erosion and Sediment Control Plans (ESCP) will be prepared for all work sites in 
accordance with the Blue Book. The plans will consider local soil characteristics, 
clean water management and the proposed construction methods.  

WAT02 The following controls will be applied to the design of the clean water management 
system: 

● where possible, all clean water will be diverted around or through water 
management areas. Runoff from clean water areas than cannot be diverted must 
be accounted for in the design of water management systems; 

● all clean water drainage will be designed and constructed to convey the 1% AEP 
peak flow and will have adequate scour protection; 

● where possible, diversions will seek to avoid materially increasing flow rates in 
adjoining watercourses; and. 

● where possible, the diversion of major drainage lines or watercourses using 
contour drains will be avoided.   

WAT03 Where construction areas are not constrained by terrain, sedimentation dams 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). Construction of sedimentation dams in steep terrain will be avoided. 

WAT04 A stormwater management plan for the accommodation camp and portal 
construction pad will be prepared as part of the detailed design and will consider the 
design measures identified in the Surface water assessment (Appendix M).   

Collectively, the stormwater controls will be sized and configured to achieve the 
following pollution load reductions (as calculated using the MUSIC water quality 
model): 

● 85% reduction in post development mean annual load of total suspended solids; 
● 60% reduction in the post development mean annual load of total phosphorus; 

and 
● 45% reduction in the post development mean annual load of total nitrogen. 
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Table 5.12 Summary of mitigation measures 

Impacts/risks Reference# Measures 

WAT05 A stormwater management plan for portal construction pad will be prepared as part 
of the detailed design and will consider the design measures identified in the Surface 
water assessment (Appendix M). Key controls include: 
● Activities that have the 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. 

● A stormwater management system will manage runoff from the portal 
construction pad. The system will include a 2,500 m3 water management basin. 
Captured water in the basin will be harvested for use in construction activities.   

● The stormwater management system will be designed to contain any leak, spill or 
fire water runoff from the portal construction pad. 

Process water 
management 

WAT06 A process water system will be designed and implemented to manage any 
potentially contaminated water that may be produced by construction activities. The 
design of the process water system will: 

● be separated from the stormwater system to avoid uncontrolled overflows 
associated with stormwater ingress; 

● incorporate a water treatment plant that will treat water to a suitable quality for 
its proposed use in construction activities or discharge to Talbingo Reservoir (if 
required); and 

● have the ability to extract water from the construction pad’s water management 
basin. 

WAT07 A wastewater (sewage) treatment plant will be designed and implemented to treat 
all waste water produced by Exploratory Works. The plant will treat wastewater to 
the water quality specifications provided in Appendix M. 

Flood risks WAT08 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% 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. 

WAT09 The western emplacement will be designed to prevent the risk of emplacement 
material being entrained in flood waters during a 1 in 500 year flood event. 

WAT10 Flood emergency procedures will be prepared and implemented as part of the 
Emergency Response Plan. 

Spills of 
hydrocarbons 
leaching/running 
into groundwater/ 
creeks 

WAT11 Procedures to address spills, leaks and tunnel washing will be developed and 
implemented as part of the CEMP. 
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Table 5.12 Summary of mitigation measures 

Impacts/risks Reference# Measures 

Surface and 
groundwater 

WAT12 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: 

● 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.  

WAT13 Areas of groundwater inflow within the tunnel will be shotcreted to prevent further 
ingress.  

Impacts from barge 
access construction 

WAT14 A dredge environmental management plan (DEMP) will be implemented for 
dredging and construction of barge access infrastructure including: 
• a water quality monitoring program at the dredge area prior to, during and 

following completion of dredging and barge access infrastructure construction 
works;  

• installation of silt curtains around dredge and work areas. 
• selecting uncontaminated granular fill with less than 2% fines and selecting 

granular bedding material; 
• ensuring skip bins for land disposal of excavated material are watertight; and 
• all activities would be carried out in a manner that minimises the potential for 

leaks and spills and in compliance with waste handling and disposal 
procedures outlined in the DEMP. 

Water quality 
impacts from 
subaqueous 
placement in 
Talbingo Reservoir 

WAT15 The subaqueous placement monitoring program for Talbingo Reservoir (described in 
Appendix D of Appendix L) will be implemented and include: 
• survey monitoring of pre-placement and post-placement bathymetry at the 

placement location to assess the accuracy of subaqueous placement, batter 
slopes of placed material and any underwater spreading of the placed 
material; 

• a water quality monitoring program at the subaqueous placement area prior 
to, during and following completion of works, including development of a 
total suspended solid (TSS) and turbidity (NTU) relationship and a structured 
management response to alerts and any exceedances of established triggers; 

• confirmation of physical and chemical characteristics of the sediment at the 
subaqueous placement area prior to the placement of dredged material; 

• installation of silt curtains around the discharge barge at the subaqueous 
placement area; and 

• design of the discharge barge and fall pipe arrangement at the subaqueous 
placement area to minimise surface turbidity. 
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5.5 Heritage 

5.5.1 Overview 

Assessments of Aboriginal and historic heritage (cultural and archaeological)  impacts for the Exploratory 
Works were carried out by NSW Archaeology Pty Ltd (see Appendices O and P, respectively).  

The Aboriginal Cultural Heritage Assessment  (ACHA) has been  conducted  in  line with  the OEH  (2011b) 
Guide  to  investigating,  assessing  and  reporting  on  Aboriginal  cultural  heritage  in  NSW  and  Code  of 
Practice for Archaeological Investigation of Aboriginal Objects in New South Wales (NSW DECCW 2010a). 
A process of Aboriginal community consultation has and continues to be undertaken in line with the OEH 
Aboriginal cultural heritage consultation requirements for proponents 2010 (NSW DECCW 2010b).  

The  assessment  of  historic  cultural  heritage  has  been  undertaken  in  line  with  the  principles  of  the 
Australia  ICOMOS  Burra  Charter  (Australia  ICOMOS  2013a)  and  its  relevant  Practice  Notes  (Australia 
ICOMOS 2013b, 2013c, 2017). It also complies with the Historical Archaeology Code of Practice (Heritage 
Council of NSW 2006) and the NSW Heritage Manual (1996) and its various updates and other guidelines 
published by the NSW Heritage Office (1996, 2001, 2009). 

The assessments were supported by: 

 a series of heritage register searches undertaken for the area in and around the Exploratory Works. 
Searches  included relevant statutory and non‐statutory heritage  lists and databases at  local, state 
and national  levels  including  the NSW OEH Aboriginal Heritage Management  Information System 
(AHIMS), Australian Heritage Database, NSW State Heritage Inventory, NSW OEH Historic Heritage 
Information Management  System  (HHIMS), National  Trust  Register,  Kosciuszko Huts Association 
and other KNP heritage listings; 

 regular and ongoing  consultation with  the Aboriginal  community  including  the  five RAPs  for  the 
project,  the  relevant  Local Aboriginal  Land  Councils  and  the Northern  and  Southern  Kosciuszko 
National Park Aboriginal Community Memorandum of Understanding Groups, and a descendant of 
one of the first European settlers at Lobs Hole; 

 review  of  the  relevant  anthropological,  historical  and  archaeological  literature.  For  Aboriginal 
heritage  surveys,  the  results  of  the  AHIMS  searches  and  findings  of  previous  archaeological 
assessments undertaken for the region were used to develop a predictive model of site type and 
distributions for the Exploratory Works project area. 

 a comprehensive field survey program conducted over six days, 17 and 18 October 2017 and 26 – 
29 March 2018. Field survey involved pedestrian inspections of the project area with some survey 
constrained by thick vegetation. The project area was divided into 27 Survey Units on the basis of 
landform elements with a total surveyed area of approximately 310.1 ha.  In most cases, the field 
surveys for historic heritage were undertaken in tandem with the Aboriginal field surveys, meaning 
that  many  areas  of  predicted  lower  sensitivity  for  European  heritage  were  subject  to 
comprehensive levels of field investigation; and  

 extensive  archaeological  test  excavations  conducted  in  line  with  the  Code  of  Practice  for 
Archaeological Investigation of Aboriginal Objects in New South Wales: Requirement 16 – page 26. 
A methodology for the program was developed and submitted to OEH on 7 February 2018. The 20 
day test excavation program was conducted at Lobs Hole between 26 February 2018 and 23 March 
2018 with a total of 180 Test Squares (45 m2). 
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5.5.2 Existing environment 

i Aboriginal cultural heritage  

Recent archaeological research has confirmed an Aboriginal presence in the Snowy Mountains since the 
early Holocene (from around 9,000 years ago) (Aplin et al. 2010, Theden-Ringl 2016). The Lobs Hole area, 
comprised of river flats, gentle gradient slopes and elevated crests and situated at an elevation below 
600 m, is likely to have provided respite throughout the year from the weather of the surrounding high 
country. It is also likely to have provided a relative abundance and diversity of flora and fauna, in addition 
to a reliable source of potable water and firewood.  

The results of the AHIMS searches, field survey and test excavation identified a relatively high density of 
Aboriginal artefact distribution in certain favourable landforms such as flats and gentle gradient crests 
within or near the project area as shown on Figure 5.9. This suggests that the Lobs Hole area is likely to 
have been used regularly and reasonably intensively by Aboriginal people. The project area has 
undergone relatively high levels of prior disturbance associated with clearance, settlement, agriculture, 
mining, road building (and at Tumut 3 power station, dam construction, stockpiling and quarrying), 
recreation which has caused reasonably high levels of impact to ground surfaces, and to any Aboriginal 
objects which may once have been present. 

The project area itself is within the country of the Wolgalu people (Tindale 1974, Boot 2000). The Snowy 
Mountains is country to several groups and many Aboriginal people have cultural and spiritual 
associations that have long histories embodied in objects which can be seen on the ground and other 
intangible values related to the past and current concerns and aspirations (NSW DEC 2006). 

ii Historic heritage  

There are no heritage items within the project area listed on the World Heritage List, Commonwealth 
Heritage List, State Heritage Register, or local government heritage schedules.  

The project area is within the EPBC Act-listed national heritage places of Australian Alps National Parks 
and Reserves and Snowy Scheme. The alpine region and high country has a rich history from the early 
explorer-settlers in the 1820s, the establishment of pastoralism and summer grazing in the 1830s, the 
gold rush at Kiandra in 1859-60 and early scientific exploration, and the construction of the Snowy 
Scheme, development of scientific research, and promotion of tourism and recreation in the twentieth 
century. During the construction of the Snowy Scheme, Lobs Hole was well used with a major surveying 
camp set up and as a recreational destination for workers.  

Lobs Hole has been used since the early 1800s for the movement of stock, prospecting, grazing, 
settlement, refuge from the winters of Kiandra, gardening and agriculture, copper mining (from 1860s - 
~1917) and recreation. At the height of its mining activity, the area and its settlement; known as Ravine; 
included homes, a hotel and other structures. The Washington Hotel, in the north-west of Lobs Hole near 
the Yarrangobilly River, likely represented a social hub for the settlement. Its remains are the only 
structural remains left above ground at Lobs Hole. The Washington Hotel is shown on Figure 5.10.  
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 EXPLORATORY WORKS FOR SNOWY 2.0 - ENVIRONMENTAL IMPACT STATEMENT 5.5-5 

The project area has been found to be generally highly disturbed having been subject to intensive levels 
of previous European impacts, or are occupied by existing Snowy Scheme infrastructure (at Talbingo 
Reservoir) and in many places the original landforms have been entirely removed. These activities, along 
with natural geomorphological processes including flooding and erosion, have reduced the integrity of the 
archaeological values inherent within the landforms to varying degrees but not entirely. Historic items 
within or near the project area that relate to mining activities, pastoral, settlement and Snowy Mountains 
Hydro-electric Authority, including those listed on heritage registers recorded, are shown in Figure 5.10. 

5.5.3 Assessment of impacts 

i Avoidance and minimisation of impacts 

a. Aboriginal cultural heritage 

Exploratory Works elements were designed to avoid and minimise impacts where possible. Initial surveys 
carried out at Lobs Hole indicated areas immediately adjacent to the Yarrangobilly River was likely to 
comprise evidence of Aboriginal occupation. A 50 m buffer zone from the bank of the Yarrangobilly River 
was established to protect the likely presence of Aboriginal cultural items.  

b. Historic heritage 

Initial designs for the alignment of Lobs Hole Road encroached upon the remains of the Washington Hotel 
(a non-statutory historic site of local significance). An iterative design process, informed through advice 
from heritage specialists, enabled an improved alignment for Lobs Hole Road to be developed which 
avoided the Washington Hotel ruins. A buffer of 20 m around the extent of the recorded remains was 
established to protect the item.   

A number of other identified potential heritage items were able to be avoided through the design of 
Exploratory Works. These items are captured within the avoidance footprint adopted for the EIS and are 
shown on Figure 5.10.  

Where items are within the footprint of direct impacts, mitigation measures were considered and 
proposed where necessary. In some instances, no impact mitigation is required and for others a range of 
measures are recommended ranging from salvage of movable heritage to salvage excavation.  

ii Residual impact summary 

a. Aboriginal cultural heritage 

The NPWS (1997) defines significance as relating to the meaning of sites: ‘meaning is to do with the values 
people put on things, places, sites, land’. Aboriginal archaeological sites are assessed under significance 
assessment criteria derived from the relevant aspects of ICOMOS Burra Charter and NSW Department of 
Urban Affairs and Planning’s State Heritage Inventory Evaluation Criteria and Management Guidelines. 
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Most of the 27 Survey Units assessed are of relatively low archaeological heritage value primarily because 
of their low density and high degree of previous impacts and disturbance. However, several Survey Units 
are  of moderate  to  high  significance  due  to  predicted  or  known  level  of  artefact  density  present.  A 
program  of  test  excavation was  completed  in  seven  Survey  Units  at  Lobs  Hole  predicted  to  contain 
moderate or greater artefact densities.  It  is noted that Aboriginal heritage sites often have high cultural 
value to the  local Aboriginal community given that they provide direct physical and symbolic  linkages to 
their ancestral past and to the landscape. The cultural values of the identified sites may possibly differ to 
the archaeological significance values. 

All but one of  the 27  Survey Units would be partially  impacted by Exploratory Works. The 50 m wide 
riparian  exclusion  zone  adjacent  to  the  Yarrangobilly  River will  result  in  a  conservation  outcome with 
avoidance of 11 Aboriginal object  locales within  that zone. Twenty one Aboriginal object  locales within 
nine Survey Units would be disturbed by the Exploratory Works, of which:  

 seven occur in Survey Units 6 and 10 and are of moderate to high local significance; 

 three occur in Survey Unit 3 and are of low to moderate local significance; and  

 12 occur in Survey Units 4, 13, 16, 23, 24 and 25 and are of low local significance.  

These  have  been  historically  disturbed with most  Aboriginal  object  locales  already  impacted  and  not 
considered  to  be  of  sufficient  significance  to  warrant  avoidance  measures.  However,  a  number  of 
management strategies are possible which are identified in Section 5.6.4.   

b. Historic heritage 

A  total of 128  items were  recorded  in  the course of  fieldwork and  research  for  the Exploratory Works. 
Each  of  the  items  identified  have  been  assessed  against  the  NSW  heritage  assessment  criteria  with 
statements of significance included in Appendix P.  

 The vast majority of identified items are assessed to be of insufficient value to warrant any sort of 
formal heritage  listing with only 16 of the 127 sites assessed to be of  local significance and none 
assessed  to be of potential  state  significance. Direct  impacts will occur  to 58  items of potential 
historic heritage, of which five are assessed to be of local significance. 

 Of  the  five  items  considered  to  be  of  local  significance  within  disturbance  footprint,  four  are 
associated  with  the  former  Lobs  Hole Mine  and  will  be  impacted.  These  will  require  archival 
recording before removal. One site within the disturbance footprint is recommended to be avoided 
during construction: Ravine cemetery. 

 While  the majority  of  potential  heritage  items  are  not  assessed  to warrant  listing,  the material 
heritage at Lobs Hole,  is nevertheless, determined to be of considerable  interest and value to the 
local community and individuals with historic ties to the area. 

 Specific management and mitigation measures are listed for each individual heritage item that will 
be directly  impacted  in  Table 12 of Appendix P. A  series of management  recommendations  are 
presented. 

In  addition,  an  assessment  of  Exploratory Works  on  national  heritage  concluded  that  no  significant 
impacts  to  the  two  listed  places  (Australian  Alps  National  Parks  and  Reserves  and  Snowy Mountains 
Scheme) are expected.   
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5.5.4 Mitigation measures 

A  summary  of  the mitigation  and management measures  that would  be  implemented  for  Exploratory 
Works to minimise and avoid impacts to Aboriginal and historic heritage is provided in Table 5.13. These 
measures will be incorporated into the CHMP.  

Table 5.13  Summary of mitigation measures 

Impacts/risks  Reference#  Measures 

Impact to known and 
unknown heritage 
sites and items  

HER01  A Cultural Heritage Management Plan (CHMP) will be prepared and 
implemented to guide the process for management and mitigation of impacts to 
Aboriginal cultural and historic heritage. The CHMP will: 

be prepared in consultation with RAPs and OEH; 

include procedures relating to the conduct of additional archaeological 
assessment including monitoring after clearance, if required;  

set out guidelines for the management of movable heritage located anywhere in 
or near the project areas, to ensure that it is not inadvertently impacted or 
removed; and  

include an unexpected finds protocol for Aboriginal and European objects and 
sites, including reference to the management of the unknown locations of 
unmarked graves at Lobs Hole. 

Loss of Aboriginal 
cultural heritage 

HER02  Specific management and mitigation measures are listed for each individual 
heritage item in Table 21 of Appendix O, and will be included in the CHMP. 

Aboriginal cultural heritage management measures to be included in the CHMP 
are: 

impacts to ground surfaces should be kept to an absolute minimum; 

for Survey Units which are assessed to be of higher significance values mitigated 
impacts in the form of partial impacts only (ie conservation of part of an 
Aboriginal site or Survey Unit) and/or salvage in the form of further research and 
archaeological analysis prior to impacts; 

salvage excavations in five Survey Units in order to mitigate impacts to the 
archaeological resource in the project area; and 

the CHMP is to include management measures of any further Aboriginal cultural 
heritage values which may be identified during construction. 

Loss of historic 
heritage 

 

HER03  Salvage and/or archival recording of potential and known heritage items to be 
removed in the Lobs Hole Ravine area. 

HER04  Specific management and mitigation measures are listed for each individual 
heritage item in Table 19 of Appendix P, and will be included in the CHMP. A 
series of management recommendations are presented. In some instances, no 
impact mitigation is required. For others a range of measures are recommended 
ranging from salvage of movable heritage to salvage excavation. 

In particular and where possible, further avoidance is recommended for the 
Ravine cemetery. 

HER05  A comprehensive research project on the history and heritage of the area will be 
undertaken to fill in the gaps in the existing history of settlement and mining and 
the archival recording of heritage items in the Lobs Hole Ravine area. 
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5.6 Transport 

5.6.1 Overview 

A traffic and transport assessment was prepared by SCT Consulting and is provided in Appendix Q. Traffic 
impacts  on  the  existing  road  network were  determined with  reference  to  the  performance  standards 
defined  in  the  Austroads  Guide  to  traffic  management  (RTA  2009)  and  Guide  to  Traffic  Generating 
Developments (RMS 2002). To establish the existing traffic conditions adjacent to the Exploratory Works, 
traffic surveys were undertaken between January and April of 2018.  

The existing  roadway  levels of  service were  compared  against  the predicted  levels of  service with  the 
addition of traffic generated by Exploratory Works. Traffic  impacts were also considered  for the project 
area’s  internal  road  network,  public  transport,  walking  and  cycling,  traffic  crashes  and  emergency 
vehicles.  

5.6.2 Existing environment 

The existing road network and primary transport routes for Exploratory Works are shown in Figure 5.14. It 
extends beyond the project area and  is defined as the extent of the primary transport routes shown  in 
Figure 5.11.  Roads  outside  the  project  area  are  referred  to  as  the  external  road  network while  those 
within the disturbance footprint are referred to as the  internal road network. External roads  likely to be 
used by traffic generated by Exploratory Works are: 

 Snowy Mountains Highway; 

 Link Road; and 

 Miles Franklin Drive. 

Internal  roads  include  Lobs Hole Ravine Road,  Lobs Hole Road, Mine Trail Road, Middle Bay Road and 
Spillway Road. The existing road conditions for the roads likely to be affected are summarised below. 

i Snowy Mountains Highway 

Snowy Mountains Highway (B72) is a 333 km state highway connection between Hume Highway at Mount 
Adrah and Princes Highway at Stony Creek. It is a two‐lane two‐way rural highway for the majority of its 
alignment, with sign posted speed  limits  ranging between 60 km/h to 100 km/h. The Snowy Mountains 
Highway passes through Tumut and Cooma and functions as a town centre main road  in both  locations 
During  snow  season  the  Snowy Mountains  Highway  also  provides  access  to  Selwyn  Snow  Resort  for 
vehicles travelling from either Tumut or Cooma. 

In proximity  to  the project  area,  the  Snowy Mountains Highway was determined  to have  a maximum 
of 140  vehicles  per  hour  and  an  existing  level  of  service  ‘A’  as  defined  by  the  Austroads  guidelines 
(RTA 2009).  Peak  traffic  volumes  were  observed  to  occur  during  the  middle  of  the  day,  generally 
between 12pm and 1pm. Between 2012 and 2017, 15 traffic crashes were recorded by RMS on the Snowy 
Mountains Highway  in the area and  involved mainly single vehicles striking an animal or running off the 
road. 
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ii Link Road 

Link Road is a two‐lane road between Goat Ridge Road to the west and Snowy Mountains Highway (B72) 
to  the  east.  Link  Road  also  provides  the  connection  between  Cabramurra  and  the  Snowy Mountains 
Highway with a speed  limit  ranging between 80 km/h  to 45 km/h. During snow season,  traffic volumes 
along the road increase due to the nearby Selwyn Snow Resort, which is accessible via the Link Road and 
Kings Cross Road intersection. 

Link Road was determined to have a maximum of 70 vehicles per hour and an existing level of service ‘C’ 
as defined by the Austroads guidelines (RTA 2009). This level of service is based on a speed assessment on 
certain  sections of  this  road  rather  than  the  traffic  volumes  relative  to  the  road  capacity.  Peak  traffic 
volumes were  observed  to  occur  during  the middle  of  the  day,  generally  between  12  pm  and  1  pm. 
Between 2012  and 2017,  four  traffic  crashes were  reported on  Link Road  all of which only  involved  a 
single vehicle and occurred when there was ice, snow or water on the road. 

iii Miles Franklin Drive 

Miles Franklin Drive  is a two‐lane road that provides the main connection to the town of Talbingo. The 
roadway also provides access to the Tumut 3 power station and Talbingo Spillway. Between Talbingo and 
the Snowy Mountains Highway, Miles Franklin Drive is signposted with a speed limit of 80 km/hr, reducing 
to 60 km/hr on approach to the town of Talbingo. Between the Tumut 3 power station and Talbingo the 
speed limit increases to 100 km/hr. 

At Talbingo Mile Franklin Drive is a residential street. It has a maximum of 60 vehicles per hour observed 
during  the  traffic  surveys.  Miles  Franklin  Drive  was  determined  to  function  within  the  relevant 
environmental  capacity  performance  standards  for  residential  streets  at  all  times  as  defined  by  the 
Austroads guidelines (RMS 2002). Peak traffic volumes were observed to occur during the middle of the 
day, generally between 12 pm and 1 pm. Between 2012 and 2017, two traffic crashes were reported on 
Miles Franklin Drive both of which were single vehicle crashes. 

5.6.3 Assessment of impacts 

During  Exploratory Works,  there  will  be multiple  vehicles  accessing  the  site  from  the  external  road 
network as well as  circulating within  the  internal  road network. The majority of  these  vehicles will be 
delivering materials associated with the construction of the Exploratory Works elements.  

The forecast peak heavy vehicle generation occurs in the sixth month of the project with some 423 heavy 
vehicles  accessing  the  project  area  in  one month.  A  peak  hour  of  44  two‐way  traffic movements  is 
expected to occur during this month between 9 am and 10 am travelling via Link Road to and  from the 
project area. The forecast peak hour does not coincide with the recorded peak hour of 12pm to 1pm for 
the assessed external road network.  

The assessment  focused on  impacts  to  the external  road network and also considers  the  internal  road 
network,  public  transport,  crashes  and  emergency  vehicles.  This  section  provides  a  summary  of  the 
assessment. 
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i Snowy Mountains Highway 

For assessment purposes, it was assumed that all traffic would access Snowy Mountains Highway south of 
Link Road in the direction of Cooma. The Snowy Mountains Highway is expected to remain at the existing 
performance  level of service ‘A’ throughout Exploratory Works. A comparison of existing traffic volumes 
on  the  Snowy  Mountains  Highway  and  traffic  volumes  during  the  peak  construction  period  are 
summarised in Table 5.14. 

Table 5.14  Snowy Mountains Highway traffic volume impacts 

Time period  Motorcycles  Light 

vehicles 
Heavy 

vehicles 
Total 

vehicles 
Passenger car 

units 
Level of 

service 

Existing conditions  

[peak hour of 12–1pm ] 

3 | 2  23 | 29  3 | 2  29 | 33  33 | 36  A | A 

Peak construction period1 

[peak hour 9–10am ] 
2 | 2  16 | 21  24 | 22  42 | 45  86 | 85  A | A 

Notes:  Southbound traffic volume | Northbound traffic volume 

1. Represents total traffic (background traffic plus expected construction traffic) during the peak construction 

period 

ii Link Road 

Link Road  is expected to remain at the existing performance  level of service  ‘C’ throughout Exploratory 
Works.  A  comparison  of  existing  traffic  volumes  on  Link  Road  and  traffic  volumes  during  the  peak 
construction period are summarised in Table 5.15. 

Table 5.15  Link Road traffic volume impacts 

Time period  Motorcycles  Light 

vehicles 
Heavy 

vehicles 
Total 

vehicles 
Passenger car 

units 
Level of 

service 

Existing conditions  

[peak hour of 12–1pm ] 

1 | 2  14 | 16  2 | 2  17 | 20  19 | 22  C | C 

Peak construction period 

[peak hour 9–10am ] 
1 | 2  12 | 9  23 | 22  36 | 33  79 | 73  C | C 

Notes:  Southbound traffic volume | Northbound traffic volume 

1. Represents total traffic (background traffic plus expected construction traffic) during the peak construction 

period 

iii Miles Franklin Drive 

Construction vehicle movements along Miles Franklin Drive will only be undertaken to deliver equipment 
and materials not able to be transported via Lobs Hole Ravine Road and during barge ramp construction. 
This  is expected to be an occasional occurrence that will not  impact the operational performance of the 
road. Therefore,  it  is  forecast  that  the existing operational performance of Miles Franklin Drive will be 
maintained throughout Exploratory Works. 
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iv Internal road network 

The internal road network will be closed to the public for the duration of Exploratory Works and upgraded 
to a  standard  suitable  for  the  safe operation of  construction  traffic. Therefore no  traffic and  transport 
impacts to internal roads are anticipated. 

v Public transport 

There are no regular mass transport systems currently in operation within the vicinity of the project area. 
No impact will result from construction activities associated with Exploratory Works. 

vi Traffic crashes 

The  increase  in  traffic  volumes  due  to  Exploratory Works  is  unlikely  to  affect  the  incidence  of  traffic 
crashes observed along Snowy Mountains Highway, Link Road and Miles Franklin Drive. The majority of 
crashes recorded  in proximity to the project area were single vehicle accidents resulting from motorists 
losing  control of  their vehicle due  to  the  surface  conditions or  road alignment. These  types of  crashes 
typically result from factors unrelated to traffic volumes such as travel speed, driver awareness/fatigue, 
familiarity of the road and alcohol/drugs. 

vii Emergency vehicles 

Access for emergency vehicles will be unaffected during Exploratory Works as there are no plans to close 
any roads to emergency vehicles. 

5.6.4 Mitigation measures 

The  impact of additional  traffic volumes generated by Exploratory Works on  the external  road network 
will not lead to any noticeable change in the existing roadway level of service performance standards for 
the affected roads.  

Similarly  the  Exploratory Works  traffic  and  transport  impacts  are  not  predicted  to  have  any  negative 
impacts  on  the  internal  road  network,  public  transport,  traffic  crashes  or  emergency  vehicles. 
Notwithstanding  this,  several measures will  be  implemented  to mitigate  traffic  and  transport  impacts 
from Exploratory Works. These mitigation measures are summarised  in Table 5.16. Where appropriate, 
these measures will have regard to the existing Roads Maintenance Agreement with NPWS. 

Table 5.16  Summary of traffic and transport mitigation measures 

Impacts  Reference  Environmental management measure 

Construction traffic 

management plan 
TRA01  A Construction Traffic Management Plan (CTMP) will be prepared and implemented 

during construction. The CTMP will set out the strategy and procedures to manage 

the impacts of the Exploratory Works construction on the local road network and 

traffic systems, including: 

● community and stakeholder notification processes for oversized vehicle 
movements and any planned disruptions to traffic and restriction of access to 
areas of KNP and Talbingo Reservoir 

● traffic safety requirements, including appropriate signage, driver conduct and 
safety protocols. 
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Table 5.16  Summary of traffic and transport mitigation measures 

Impacts  Reference  Environmental management measure 

Road maintenance  TRA02  Road maintenance will be managed through the following measures: 

● a Road Dilapidation Report will be prepared and approved prior to and following 
Exploratory Works; 

● routine defect identification and rectification of the internal road network will be 
managed as part of the project maintenance procedure; and 

● internal access roads will be designed in accordance with the relevant vehicle 
loading requirements. 

Signage  TRA03  Where changes to the traffic conditions are required, appropriate signage will be 

installed in accordance with the following: 

● Traffic Control Device for Works on Roads (AS1742.3; 2009); and 

● Traffic Control at Work Sites (Roads and Maritime Services; 2010). 

Time of travel  TRA04  Standard hours of operation of heavy vehicles on public roads will observe the 

industry standard hours of 7 am to 6 pm during weekdays, excluding Lobs Hole 

Ravine Road where no heavy vehicle movements will occur before 8 am. 

Traffic control  TRA05  Where temporary occupation of lanes is required traffic control measures specified 

in AS1742‐2002 will be implemented. Where works require lane occupancy on RMS 

or council classified roads, a Road Occupancy Licence will be obtained. 
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5.7 Social and economic 

5.7.1 Overview 

An assessment of the social and economic impacts and benefits of the Exploratory Works was carried out 
and is supported by the following technical assessments: 

 Social assessment prepared by EMM Consulting (see Appendix R); 

 Economics assessment prepared by Gillespie Economics Pty Ltd (see Appendix S); and 

 Recreational Users assessment prepared by TRC Tourism Pty Ltd (see Appendix C of Appendix R).  

Social impact assessment is an approach of assessing and predicting the likely consequences of a project, 
in social terms and involves understanding impacts from the perspectives of those involved in a personal, 
community, social or cultural sense. For the Exploratory Works, an understanding of these perspectives 
was informed through stakeholder profiling and mapping, socio‐economic analysis of resident population, 
community  consultation,  and  face‐to‐face  and  telephone  interviews with  local  service  providers  (also 
referred to as service level providers or SLPs) and recreational users of KNP and Talbingo Reservoir.  

The social assessment was prepared  in  line with Social  Impact Assessment: Guidance  for assessing and 
managing  the  social  impacts  of  projects  (The  International  Association  for  Impact  Assessment  2015), 
International  Principles  for  Social  Impact  Assessment  (Vanclay  2003),  and  Social  Impact  Assessment: 
Guidance for assessing and managing the social impacts of projects (Vanclay 2015). 

To  assess  the  socio‐economic  benefits  and  costs  of  the  project  in  monetary  terms,  the  Economics 
Assessment used two economic methods:  

 a cost benefit analysis (CBA) which compares the costs and benefits of a project to the community 
(at  a  national  level)  and  evaluates whether  the  economic welfare  of  the  community  is,  overall, 
improved by a project; and 

 an economic activity analysis of the direct and  indirect economic activity provided by the project, 
including  labour,  non‐labour  project  expenditure,  and  environmental  and  social  impacts  on  the 
local community. 

The Recreational Users assessment was prepared  in reference to the KNP PoM and  in consultation with 
NPWS. It details the recreational uses of the wider KNP and Talbingo Reservoir, and areas to be impacted 
by the Exploratory Works. Where the potential for impacts to recreational uses are considered to occur, 
management measures have been recommended to mitigate these impacts. 
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5.7.2 Existing environment 

i Socio‐economic profile 

The  social area of  influence  (or  study area)  identified  for Exploratory Works  includes  the KNP and  the 
surrounding towns and communities that have the potential to experience change during the works. The 
socio‐economic  profile  of  the  study  area  was  determined  from  Australian  Bureau  of  Statistics  (ABS) 
demographic data collected for the Snowy Valleys and Snowy Monaro Regional LGAs. Key profile features 
are shown in Figure 5.12. 

The KNP is recognised as a nationally significant place for outdoor recreation. There are few other places 
in Australia that offer the opportunity for snow play and snow sports with extensive and diverse natural 
and cultural features and  landscapes. KNP also has significant cultural heritage, which  includes evidence 
of Aboriginal and European phases of historic land use. 

Recreational use of the northern end of KNP  is centred on a number of geographical precincts, each of 
which has different uses and users. Recreational activities undertaken in the northern area include drive 
touring, picnicking,  camping, walking, horse  riding,  cross  country  skiing, downhill  skiing,  snowboarding 
and  snow  play,  cycling,  climbing  and  abseiling,  caving,  canoeing  and  rafting,  boating  and  fishing.  The 
recreational  areas  directly  affected  by  Exploratory Works  include  Lobs  Hole  and  Talbingo  Reservoir, 
though some other sites might be  indirectly  impacted by displacement of visitors from these areas. The 
locations of recreational uses within KNP, relative to the project, are shown in Figure 5.13. 

As discussed earlier  in Chapter 3, the KNP PoM designates most of the camping and visitor use areas  in 
the northern part of KNP as the ‘Minor Road Corridors’ zone. This zone aims to provide opportunities for 
‘soft’ adventures  in which  ‘visitors can experience a sense of  isolation, and appreciate the values of the 
park, in the presence of relatively small numbers of people and in settings with low to moderate levels of 
on‐site management presence’. A few roads in the ‘Minor Road Corridors’ zone are intended to provide a 
more challenging drive  touring experience and  include Lobs Hole Ravine Road north and south of Lobs 
Hole.  The  relatively  difficult  level  of  access  to  this  precinct  enhances  the  sense  of  isolation  and 
remoteness of the Ravine campground. 

5.7.3 Assessment of impacts 

i Workforce impacts  

Up  to  201 workers would  be  employed  over  the  life  of  Exploratory Works with  the  entire workforce 
staying  within  the  accommodation  camp  while  on  swing.  Prior  to  the  accommodation  camp  being 
constructed the workforce will be accommodated in existing Snowy Hydro accommodation at Cabramurra 
and  Talbingo.  It  is  expected  that  the majority  of  the  workforce  would  be  FIFO  and  DIDO;  with  the 
remainder of the workforce sourced from the local area and region. It has been assumed that some of the 
workers are likely to relocate their families to the local area.  

Given the above, only a small population increase (up to 40 people) in the local area is assumed to occur 
under the Exploratory Works. For assessment of workforce  impacts  it has been conservatively assumed 
that all new people move to one LGA only. The maximum population increase is 0.2% for either the Snowy 
Monaro Regional or Snowy Valleys LGA which would have negligible social impacts on the local area.   
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The Exploratory Works  is unlikely to  impact  long‐term housing as there  is sufficient capacity to cater for 
the demand generated by the workers that choose to relocate to the local area. 

It is expected that a percentage of the off‐swing employees are likely to stay within the local region and 
take advantage of the recreational opportunities the region provides. Given that accommodation would 
not be provided at the accommodation camp for those choosing to stay between swings, these workers 
would need to utilise short‐term accommodation within the local area, including camping within the KNP. 
Data  on  short‐term  accommodation  in  the  Snowy  Mountains  Tourist  Region  indicates  that  there  is 
sufficient capacity within the local region to accommodate this type of demand. 

Although the analysis of data assessed  impacts on  long‐term housing and short‐term accommodation to 
be  low,  it  was  concluded  that  stakeholders  perceived  impacts  would  be  higher  than  that  assessed. 
Mitigation measures have, therefore, been recommended to address the likely perceived impacts.  

ii Service level provider impacts 

The  Exploratory  Works  has  potential  to  impact  SLPs,  such  as  community  services,  facilities  and 
infrastructure particularly  in Cooma  and  Tumut,  via  the  influx of  the workforce  to  the  local  area.  The 
social impacts on SLPs as a result of these population changes are predicted to be low as there will be no 
measurable  impacts  on  the  capacity  of  community  services  and  infrastructure.  This  is  based  on  the 
negligible population changes and the existing service and infrastructure capacity of SLPs within the local 
area. 

iii Economic costs and benefits 

The potential economic costs and benefits of Snowy 2.0 are summarised in Table 5.17. Whilst Exploratory 
Works is a separate application to Snowy 2.0, Exploratory Works elements may be utilised for Snowy 2.0, 
should  it  proceed,  and  hence  is  associated with  some  of  the  potential  cost  and  benefits.  The market 
benefits  identified  for  Snowy  2.0  do  not  arise  from  the  Exploratory  Works.  However,  in  economic 
efficiency  terms, Exploratory Works play an  important  role  in  the design of Snowy 2.0  in particular  the 
precise location, design and construction method for the underground power station. 

Table 5.17  Potential economic costs and benefits of Snowy 2.0 

Category  Costs  Benefits 

Market benefits   Capital and operating costs of 

Snowy 2.0 

 

Savings in generator fuel and operating costs 

More orderly use of thermal generation 

Reduced capital for dispatchable capacity 

Increased generation inertia and greater system reliability 

Availability of spinning generation for the provision of 

spinning reserve 

Option value and flexibility 

Extend life of existing generators through more stable 

operations  
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Table 5.17  Potential economic costs and benefits of Snowy 2.0 

Category  Costs  Benefits 

Potential 

environmental, 

social and 

cultural impacts 

Surface and groundwater impacts 

Air quality impacts 

Noise and vibration impacts 

Ecology and biodiversity impacts 

Aboriginal heritage impacts 

Historic heritage impacts 

Traffic and transport impacts 

Greenhouse gas emissions 

Visual amenity impacts  

Recreation impacts 

Reduction in greenhouse gas emissions in energy market 

Efficient use of existing hydro‐power generation resources, 

including maximising use of existing dams for pumped hydro 

capacity 

 

Exploratory Works is, in particular, associated with some of the Snowy 2.0 capital costs ($325 million) and 
some of the environmental, social and cultural impacts. These potential environmental, social and cultural 
impacts of Exploratory Works are assessed in the EIS and discussed below in economic terms.  

Economic benefits of undertaking Exploratory Works relate to reduced direct construction costs, reduced 
delays, and avoiding substantial investment in a technically infeasible project with the associated impacts. 

To achieve  these benefits of Exploratory Works  some environment,  social and  cultural  impacts will be 
incurred which are detailed in relevant sections of this EIS. 

iv Economic activity analysis 

Exploratory Works  is  estimated  to  cost  $325 million  over  a  three  year  period with  a  large  proportion 
($171 million) spent in 2020. Expenditure from Exploratory Works that can potentially be captured by the 
region arise from non‐labour inputs and expenditure of wages by labour.  

Non‐labour inputs to Exploratory Works would include, but are not limited to, excavation and earthworks, 
buildings and  sheds,  reinforced concrete pipes, plant and equipment, concrete manufacturing, haulage 
and engineering services. It is assumed that there would be limited scope for the local supply of the major 
non‐labour inputs to the project. Notwithstanding, some small regional businesses may be able to supply 
some of the minor non‐labour inputs to production. 

The additional wages that  initially accrue to the region were estimated to be $6.65 million from 44  jobs 
that are either employees sourced from the region (23), employees that migrate to the region with their 
families (seven), or employees that stay in the region temporarily and spend a percentage of their income 
(14). The economic  impact of  the additional wage expenditure  in  the  regional economy over  the  three 
year period would, therefore, be: 

 $2.92 million in annual direct and indirect regional output; 

 $1.72 million in annual direct and indirect value‐added; 

 $0.65 million in annual direct and indirect income; and 

 14 direct and indirect jobs.  
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The  direct  and  indirect  jobs  (from wage  expenditures)  to  existing  residents  in  the  local  economy  are, 
therefore, estimated at 37. Any additional local spending creates opportunities for businesses to expand 
and/or establish within  the  region  so as  to  service  the  increased  local demand. The opportunities  that 
arise  from  additional  local  spending  associated with wages  are  often more  available  to  local  regional 
businesses than are opportunities for providing non‐labour inputs to major projects. 

v Recreational users  

Potential impacts to recreation users resulting from Exploratory Works include the following: 

 the closure of Lobs Hole Ravine Road and the Ravine campground within KNP – restricting access to 
Lobs Hole for the duration of the Exploratory Works will impact current and potential users of the 
road and site including campers, drive tourers, fishers and those who visit the area with an interest 
in its heritage; 

 barge  operations  on  Talbingo  Reservoir  –  the  proposed  barge  access  infrastructure  and  the 
operation of the barge on Talbingo Reservoir has the potential to  impact swimmers, water skiers, 
fishers and boat and other water craft users on the reservoir; and 

 traffic movements – increased traffic along the primary transport routes. 

The residual impact on recreational users is likely to be low given that: 

 direct impacts will be temporary and will affect a relatively low number of users of KNP; 

 most long term impacts, once mitigation strategies are implemented, will be low; 

 some long term impacts will be positive such as improved access and facilities to/at Lobs Hole and 
at Talbingo Reservoir; and 

 displacement, both temporary and long term, is not expected to occur at high levels and will be to 
sites that generally have the capacity to absorb some extra visitation. 

5.7.4 Mitigation measures 

A  summary  of  the mitigation  and management measures  that  would  be  implemented  to  avoid  and 
minimise socio‐economic impacts is provided in Table 5.18. 

Table 5.18  Summary of mitigation measures 

Impacts/risks  Reference4#  Measures 

Impacts to long‐term 

housing demand 

SEC01  Develop and implement a program to track and monitor the demand for long‐

term housing in the local region by regularly consulting with workers, local real 

estate agents and the Snowy Monaro Regional and Snowy Valleys councils.  

The monitoring program will be prepared before construction starts and will be 

reviewed periodically to capture any relevant changes in the project and in the 

community. Monitoring would be undertaken every three months starting from 

the commencement of construction. 

The results of the consultation would be reported back to DPE and the councils. 
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Table 5.18  Summary of mitigation measures 

Impacts/risks  Reference4#  Measures 

Costs incurred to 

NPWS to implement 

recreational user 

impact mitigation 

measures  

SEC02  Snowy Hydro propose to enter into a heads of agreement with NPWS which will 

form the basis of an agreement between the two parties which will broadly set 

out the measures proposed to mitigate impacts to recreational users of KNP, and 

nominate the monetary contributions required to fund the mitigation and 

management measures. 

Higher levels of 

visitation to Lobs Hole 

post Exploratory 

Works due to 

improved access 

SEC03  Master plan to be developed before the completion of works at Lobs Hole. 

Master plan to consider issues such as vehicle access and potential vehicle 

conflict, changing user dynamics and use of the area, planning for future 

camping groups and types, provision of amenities, weed and feral animal 

control. 

Work on the rehabilitation of the site and the installation of visitor infrastructure 

would commence before the conclusion of the Exploratory Works (or Snowy 2.0) 

to enable visitor use of the area to recommence as soon as possible.   

Loss of remote 

camping experience 

accessed by 4WD 

SEC04  KNP PoM to be amended to consider potential sites that could offer a 

comparable experience to Lobs Hole Ravine such as those located on 

management trails that do not currently allow public access. 

Increased visitation to 

other camping areas 

during Exploratory 

Works 

SEC05  Site master planning be undertaken for busier areas, potentially affected by 

displacement of Lobs Hole Ravine users (Three Mile Dam, Yarrangobilly Village, 

Eucumbene River, Blowering campgrounds) and increased demand from 

Exploratory Works workers, to determine whether they will need any expansion, 

and how the current visitor experiences in those places will be maintained. 

Restricted access to 

Talbingo Reservoir for 

recreational users 

SEC06  Restrictions to access to Talbingo Reservoir at the spillway end for recreational 

users should be timed to avoid the peak visitor use periods (ie 7am‐9am   on 

weekends and school holidays between October and April).  

Impact of increased 

traffic in KNP on 

recreational users 

SEC07  Traffic management arrangements will be put in place to minimise the amenity 

and safety risks for recreational users during periods of high traffic flow. 
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Table 5.18  Summary of mitigation measures 

Impacts/risks  Reference4#  Measures 

Maximising economic 

benefits 

SEC08  Snowy Hydro would engage with the contractor(s) for Exploratory Works to 

ensure that its approach to employment embodies the following principles 

where possible: 

 a preference for local employment; 

 encouraging local contractors to tender for work; and 

 use of local businesses. 

In order to achieve this outcome, Snowy Hydro in consultation with the 

contractor(s) for Exploratory Works, proposes to: 

 provide advance information about the approach to workforce sourcing, 
recruitment policies of local people and work arrangements; 

 work with recruitment, education and training providers in the local area to 
encourage the provision (in advance of project commencement) of future 
employment and training opportunities for skills that would be directly and 
indirectly generated by Snowy 2.0, including Exploratory Works; and 

 participate, as appropriate, in business groups, events or programs, and/or 
provide training programs directly relevant to project needs or broader 
industry skills (including programs specifically designed to assist local 
companies to comply with likely pre‐qualification and contractual 
requirements). 

The provision of these activities would be supported by the development of a 

local employment and business policy. 
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5.8 Other matters 

5.8.1 Noise 

A noise and vibration assessment  (NVA) has been prepared by EMM  to assess  the potential noise and 
vibration  impacts  of  Exploratory Works  and  is  presented  in  Appendix  T.  The  NVA  assessed  potential 
impacts described in the following sections. 

i Construction noise 

Construction noise has been assessed in  line with the Interim Construction Noise Guideline (ICNG) (DECC 
2009).  The  NVA  provides  the  recommended  noise  management  levels  (NML)  for  Exploratory Works 
construction noise to be assessed against. The NVA  identified assessment  locations to  identify potential 
impacts to sensitive receptors, such as residences in Talbingo (some 400 m from Spillway Road and about 
1.6 km from the Talbingo barge infrastructure area) or users of KNP.  

All  construction  activities  were  modelled  and  assessed,  and  total  noise  levels  at  those  assessment 
locations were calculated. The April/May 2019 construction period provided a fair representation of worst 
case construction noise levels at all assessment locations. This period was adopted as a snap‐shot in time 
to  represent  worst  case  construction  noise  levels  for  Exploratory  Works  via  predicted  single  point 
construction noise  levels  (represents worst case at a point  in  time) and noise contours  (represents  the 
outer envelope from all activity across the entire construction pad) for standard and out of hours (OOH) 
periods. 

ii Sleep disturbance 

Sleep disturbance has been assessed  in  line with the NSW Department of Environment Climate Change 
and Water  (DECCW) 2011, Road Noise Policy  (RNP). Construction activity will occur between  the  ICNG 
night‐time hours of 10pm to 7am. Therefore, blasting and  intermittent noises such as  loading/unloading 
of  materials,  equipment  start‐up  alarms  or  other  similar  construction  activities  have  been  assessed 
against the sleep disturbance criteria at residential assessment locations. 

iii Construction vibration  

Construction  vibration  has  been  assessed  in  line with  Environmental  Noise Management  –  Assessing 
Vibration: a technical guideline (DEC 2006). Safe working distances for typical items of vibration intensive 
plant equipment have been identified for both cosmetic damage and human comfort and used to assess 
the potential for contraction vibration impacts based on proposed construction activities. 

iv Blasting 

The  limits adopted by the EPA for blasting are provided  in the Australian and New Zealand Environment 
Council  (ANZEC)  guidelines  Technical  basis  for  guidelines  to  minimise  annoyance  due  to  blasting 
overpressure and ground vibration  (ANZEC 1990).  It  is noted that this criteria applies to residences only 
with  the  aim  to minimise  annoyance  and discomfort. Notwithstanding  the  above,  the  restrictions  and 
times and frequency of blasting do not apply to premises where the effects of blasting are not perceived 
at noise sensitive sites. 

Indicative  vibration  levels  from  drill  and  blast  activities  were  predicted  using  the  guidance  given  in 
AS2187‐2‐2006: Explosives – Storage and Use Part 2: Use of Explosives and formulae provided in Imperial 
Chemical Industries (ICI) Explosives Blasting Guide (ICI Technical Services 1995).  



   

  EXPLORATORY WORKS FOR SNOWY 2.0 ‐ ENVIRONMENTAL IMPACT STATEMENT 5.8‐2 

A quantitative blast assessment has been undertaken to calculate blast ground vibration and overpressure 
based on conservative empirical prediction formula provided  in the  ICI guideline. An offset distance has 
been  developed  for  vibration  sensitive  receivers which would  satisfy  vibration  criteria  for  both  road 
construction and tunnel excavation. 

v Road traffic noise 

The RNP and US EPA Federal Highways  (FHWA) method was used  to predict noise  levels at assessment 
locations for additional traffic from the construction of Exploratory Works. Road traffic noise levels have 
been  assessed  by  calculating  existing  and  existing  plus  project  traffic  at  representative  residential 
assessment locations using FHWA methods.  

vi Impact assessment and mitigation measures 

Table 5.19 outlines key assessment results and mitigation measures to manage predicted impacts. 

Table 5.19  Potential noise and vibration impacts and mitigation measures 

Impact  Reference  Environmental management measure 

Construction activities  NOI01  A Construction Noise and Vibration Management Plan 

will be prepared and implemented during construction. 

The main objective plan would be to manage 

construction activities to meet ICNG NMLs and 

applicable vibration criteria across the project.  

Construction noise 

Assessment results for the single point 

calculations indicate that construction noise 

levels satisfy NMLs at all assessment locations 

with the exception of R2 where a 2 dB and 5 dB 

exceedance is predicted for the OOH period 

during calm and adverse weather conditions, 

respectively.  

The predicted exceedance at location R2 is 

generated by Spillway Road construction 

activities (near Talbingo). Road construction for 

this activity is scheduled to occur for six weeks. 

The time spent in this zone and therefore the 

duration of noise levels above the NMLs will 

therefore be less.  

Predicted noise contours representing worst 

case noise level footprint from the project 

construction during worst case meteorological 

conditions are presented Figure 5.14. 

NOI02  Snowy Hydro will notify noise affected residents 

(including R2) of the scheduled construction works and 

the potential noise impacts.  

Noise monitoring during the initial stages of 

construction will be undertaken to determine if actual 

construction noise levels are above NMLs. If NMLs are 

exceeded, the proponent will: 

● identify feasible and reasonable mitigation measures 
that reduce construction noise levels to at or below 
NMLs;  

● limit road construction for areas where there are 
noise affected residents to ICNG standard hours only; 
or 

● enter into a negotiated agreement with the property 
owners. 
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Table 5.19  Potential noise and vibration impacts and mitigation measures 

Impact  Reference  Environmental management measure 

Sleep disturbance 

Predicted maximum noise levels from project 

construction at residential assessment locations 

during adverse weather are provided in the 

NVA. Predicted noise levels from the project 

satisfy sleep disturbance criteria at all 

assessment locations.  

‐  No specific mitigation measures identified. 

Construction vibration  

The nearest residence to construction activity is 

assessment location R2 which is about 400 m 

away from Spillway Road construction. This 

places this assessment location well outside of 

the safe working distances for human response. 

Vibration impacts from construction at 

residential assessment locations are therefore 

highly unlikely. 

For safe working distances for cosmetic damage, 

based on the guidelines, if construction is within 

25 m of sensitive structures, then work practices 

should be reviewed so that the safe working 

distance in the NVA are followed. 

‐  The safe working distances for cosmetic damage should 

be monitored throughout the construction process. 

If the safe working distances outlined in the NVIA are 

encroached, real time vibration monitoring with audible 

and visual alarms should be undertaken at vibration 

sensitive structures so actual vibration levels can be 

monitored and managed appropriately.  

 

Blasting.  

Residential receivers surrounding the project 

are well outside the blast offset distances from 

road construction and tunnel excavation. 

Therefore, blast impacts on residential receivers 

are considered highly unlikely.  

There is the potential for one blast to occur each 

night for tunnel excavation. However, because 

of the proposed blast frequency and the 

controlled blast parameters typical of the 

proposed construction method, it is unlikely 

that emissions would cause significant impact at 

nearest residences in Talbingo.  

Several vibration assessment locations fall 

within the required offset distances as shown in 

Figure 5.15.  

NOI03  A Blasting Procedure is to be developed and 

implemented during construction.  

Blast practices should be reviewed when blasting occurs 

in the vicinity of significant heritage items. This may 

include limiting the maximum instantaneous change or 

re‐assessing the significance and/or the sensitivity of 

these items to vibration prior to construction 

commencing in the area.  

The potential for blast impacts on residents during the 

night period is considered highly unlikely given the 

distance and topography separation between 

construction and nearest residents in Talbingo. 

Notwithstanding, blast practices will be constantly 

reviewed and adapted if complaints are received from 

residents due to night blasting (noting that no more 

than one blast will occur during the night period). 

A survey of heritage items and other potential vibration 

sensitive receivers should be undertaken in the blast 

offset zone identified around the tunnel excavation 

portal. 
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Table 5.19 Potential noise and vibration impacts and mitigation measures 

Impact Reference Environmental management measure 

Road traffic noise 

To assess road traffic noise at the residential 
assessment locations it has been assumed that 
the majority (95%) of project related traffic will 
use the Snowy Mountains Highway approach 
from the east. The remaining 5% will utilise the 
northern route through Talbingo down to 
Talbingo Reservoir. 

Nearest residential assessment location 
potentially affected by project related traffic are 
located on Miles Franklin Drive, Talbingo and 
Snowy Mountains Highway to the east of the 
project area. 

Road traffic noise levels are predicted to satisfy 
RNP assessment requirements 

- None required 

Noise and vibration impacts on fauna 

Very little evidence is available in literature on 
the direct impacts that noise and vibration has 
on fauna. However, it is likely that if levels are 
suitable for humans, they would also for a large 
extent be tolerable by fauna. It is also 
understood the construction will be avoided in 
areas with recorded pygmy possum population 
which will minimise potential for noise and 
vibration exposure on this species. More 
information on this provided Section 5.1. 

- None required 

  



\\e
mm

sv
r1\

EM
M\

Jo
bs

\20
17

\J1
71

88
 - S

no
wy

 H
yd

ro 
2.0

\G
IS

\02
_M

ap
s\_

EI
S_

EW
\Te

ch
Re

po
rts

\_N
VIA

\N
VI

AE
W

00
7_

Co
nto

urs
Ta

lbi
ng

o_
20

18
07

12
_0

5.m
xd

 16
/07

/20
18

GDA 1994 MGA Zone 55
Source: EMM (2018); Snowy Hydro (2018); ESRI (2018); SMEC (2018); DFSI (2018); GA (2017); LPMA (2011)

Outer en velo p e co n structio n  n o iseco n to urs, day an d n ight - Talbin go
Sn o w y 2.0En viro n men tal Imp act Statemen tExp lo rato ry Wo rksFigure 5.14

!B

!B

!B

!B

!B

SPILLWAY UPGRADE
Modelled noise source:
Transport of equipment and material
Pavement
WHARF INFRASTRUCTURE
Modelled noise source:
Site establishment
Wharf construction

BUDDONG FALLS

TALBINGO
RESERVOIR

MILES FRANKLIN DRIVE

S NOWY MOUNTAINSHIGHWAY

A8

R2

R3

R5 R4

Co mmun icatio n s cable
Main  ro ad
Peren n ial w aterco urse
Scheme sto rage

Access ro ad
Co n structio n  area

Recep to rs
!B Passive recreatio n
!B Residen tial
Sp illw ay Ro ad co n structio n  zo n e
– OOH NML exceedan ce
p redicted at R2

No ise co n to urs - dB
35-39
40-44
45-49
50-54
55-59
60-64
>65

0 1 2
km ´KEY



SPILLWAY ROAD

TALBINGO
RESERVOIR

MILES FRANKLIN
DRIVE

BARGE ACCESS INFRASTRUCTURE

TUMUT RIVER

´

\\e
mm

sv
r1\

EM
M\

Jo
bs

\20
17

\J1
71

88
 - S

no
wy

 H
yd

ro 
2.0

\G
IS

\02
_M

ap
s\_

EI
S_

EW
\Te

ch
Re

po
rts

\_N
VIA

\N
VI

AE
W

00
6_

Bla
stO

ffs
et_

20
18

07
12

_0
5.m

xd
 16

/07
/20

18

GDA 1994 MGA Zone 55Source: EMM (2018); Snowy Hydro (2018); NearMap (2018); SMEC (2018); NSW Archaeology (2018); Robert Bird (2018); DFSI (2017); LPMA (2011)
KEY Blast offset distances to achieveground vibration criteria

Snowy 2.0Environmental Impact StatementExploratory WorksFigure 5.15

!!

!!
!!

!!

!!

WALLACES CREEK BRIDGE

CAMP BRIDGE

LOWER LOBS HOLE RAVINE ROAD UPGRADE

MINE TRAIL ROAD UPGRADE

MIDDLE BAY ROAD

LOBS HOLE ROAD UPGRADE

MINE TRAIL ROAD EXTENSION

BARGE ACCESS INFRASTRUCTURE

ON LAND ROCK MANAGEMENT PORTAL CONSTRUCTION PAD

ACCOMMODATION CAMP
Y AR

RANGO B

ILL
YR

IVER

LOWER LOBS HOLE
RAVINE ROAD UPGRADE

UPPER LOBS HOLE
RAVINE ROAD UPGRADE

!!
!!!!!!

!!

TALBINGO ACCESS

LOBS HOLE

LOBS HOLE
RAVINE ROAD

0 1 2
km

0 250 500
m

0 1 2
km

LOBS HOLE

LOBS HOLE RAVINE ROADTALBINGO ACCESS

Access road upgrade
Access road extension
Exploratory tunnel
Main road
Local road or track
Watercourse

Disturbance footprint
Blast offset zones

Tunnel portal entry blast emission zone
Potential granite blasting emission zone

Vibration monitoring location
!! Heritage site

Electricity transmission line

0 2.5 5
km



   

  EXPLORATORY WORKS FOR SNOWY 2.0 ‐ ENVIRONMENTAL IMPACT STATEMENT 5.8‐7 

5.8.2 Air quality and greenhouse gas 

An air quality and greenhouse gas assessment  (AQGGA) has been prepared by  Jacobs Group  (Australia) 
Pty  Limited  (Jacobs)  to  provide  an  assessment  of  the  air  quality  and  greenhouse  gas  impacts  of 
Exploratory Works. The AQGGA is provided in Appendix U and has been carried out in line with the EPA’s 
Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (EPA 2016). 

The primary air quality matter was  identified as airborne particulate matter  (ie dust)  from the handling 
and transport of excavated material.  

The CALPUFF computer‐based air dispersion model was used to predict ground‐level concentrations and 
deposition levels due to the identified emission sources, and the model predictions have been compared 
with  relevant  air  quality  criteria.  The  model  considered  the  expected  transport  distances  for  the 
emissions, as well as  influences of  the  locally complex  terrain, non‐uniform  land use, and potential  for 
stagnation conditions characterised by calm or very low wind speeds with variable wind directions.  

The  model  predicted  that  particulate  matter,  10  micrometers  or  less  in  diameter  and  particulate 
matter 2.5 micrometres or  less  in diameter  (PM10, PM2.5)  total suspended particles  (TSP) and deposited 
dust  levels would not exceed relevant EPA assessment criteria at the nearest sensitive receptor (that  is, 
the accommodation camp). The modelling did however show that there was a potential for the 24‐hour 
average  PM10  concentration  to  approach  the  criterion  (50  µg/m

3)  if  the  contribution  from  the works 
where high and  the background  levels were elevated on a particular day. The  results were  taken  to be 
indicative of the potential impacts given that background levels were not known and necessarily had to be 
estimated. 

In  summary,  acceptable  air  quality  outcomes  are  achievable  for  the  nearest  sensitive  receptor  (the 
accommodation  camp). Nevertheless, monitoring will  be  carried  out  prior  to  and  during  construction 
activities to characterise the existing air quality environment and to inform the daily management of the 
proposed activities. 

i Mitigation measures 

Table 5.20 outlines mitigation measures to manage predicted impacts for air quality. 

Table 5.20  Potential air quality mitigation measures 

Impact  Reference  Environmental management measure 

Air quality   

General 

construction 

activities 

AIR01  Air quality management procedures to cover the proposed Exploratory 

Works will be developed in an Air Quality Management Plan (AQMP) prior to 

commencement. 

The AQMP would provide procedures and measures to address the following 

activities: 

● hauling spoil on unsealed roads;  

● loading and unloading of excavated material; 

● dozer shaping excavated rock emplacement areas; 

● excavated rock emplacement areas; and 

● machinery exhausts and plant and equipment. 
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5.8.3 Greenhouse gas 

The greenhouse gas assessment  identified vegetation removal, stationary and mobile construction plant 
and equipment and the production of construction materials for Exploratory Works as the main sources 
of greenhouse gas emissions. Concrete and cement based materials were the main sources of emissions 
with  regards  to  the  production  of materials, with  over  70%  of  emissions  coming  from  these  sources. 
However,  the  total  estimated  emissions  reflect  a  small  increase  and  total  in  the  context  of  State  and 
National emissions and no significant greenhouse gas emissions management is warranted. 

5.8.4 Public safety 

A Bushfire risk and hazard assessment (BFRHA) was prepared by EMM to assess the bushfire and hazard 
impacts of Exploratory Works and  is provided  in Appendix V. The BFRHA was prepared  in  line with  the 
NSW Rural Fire Service (RFS) Planning for Bush Fire Protection Guideline (PBP) (NSW RFS 2006).  

The BFRHA also considered other relevant guidelines and documents including the KNP PoM (NPWS 2006) 
and  the KNP  Fire Management  Strategy  (FMS)  (NPWS 2008). The BFRHA  considered  impacts  including 
bushfire,  emergency  egress  and  evacuation  and  dangerous  goods.  The  BFRHA  assessed  bushfire  and 
hazard  impacts  as  they  relate  to  the  accommodation  camp, portal  construction pad  and barge  access 
infrastructure. These are described in the following sections.  

i Asset protection zones 

The accommodation  camp was  found  to  fully  comply with  the PBP APZ  requirements  for  radiant heat 
levels, slope and maintenance for  ‘residential and rural residential subdivisions’. The portal construction 
pad  and  barge  access  infrastructure  were  both  considered  against  APZ  requirements  for  ‘other 
development’. The portal construction pad achieves the recommended 10 m minimum hazard setback for 
all structures. The design of the barge access infrastructure is yet to be finalised, however, during detailed 
design allowance of appropriate APZs will be provided. 

ii Location and adequacy of services 

The  accommodation  camp  was  found  to  fully  comply  with  the  PBP  standards  for  services  for  non‐
reticulated  water  supply,  electricity  services  and  gas  services  for  ‘residential  and  rural  residential 
subdivisions’. Water supply at the portal construction pad was  found to be  in accordance with the KNP 
FMS. Consideration will be given to providing a static water supply at Middle Bay barge ramp and Talbingo 
barge ramp. 

iii Construction standards and design 

The  accommodation  camp  will  comply  with  the  construction  requirements  of  PBP  and  the  bushfire 
construction standards. The portal construction pad and barge access infrastructure will comply with the 
construction standards of the PBP and relevant Australian Standards. 

iv Emergency egress and evacuation  

The  location and  topography of  the project area means  that not all access solutions  for  residential and 
rural residential subdivision will be met for the accommodation camp. Specifically only single road access 
and egress to the accommodation camp will be provided via Lobs Hole Ravine Road. Similarly Lobs Hole 
Ravine Road will be constrained in terms of width due to avoidance of Smoky Mouse habitat and will not 
include passing bays every 200 m. Therefore several solutions will be implemented to meet the objectives 
of PBP for access.  
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In the event of an emergency the barge access route provides a secondary egress option. This secondary 
access  route will be  via dedicated watercraft  to be  kept  at  the barge  ramps.  There  is  also  an  existing 
helipad at Lobs Hole that provides another alternative access/egress point in the event of an emergency. 

vii Dangerous goods 

Diesel generators and associated fuel storage tanks at the accommodation camp, portal construction pad 
and the barge access will be designed and maintained to avoid risks to surrounding bushland and will be 
located away from the hazard, wherever possible. During detailed design, suitable storage facilities will be 
provided for storage of ammunition and fuel, to prevent ignition of surrounding vegetation and to reduce 
the storage area susceptibility to bush fire impacts. 

viii Mitigation measures 

Table 5.21 outlines mitigation measures to manage public safety. 

Table 5.21  Public safety mitigation measures 

Impact  Reference#  Environmental management measure 

Worker safety  PUS01  An Emergency Response Plan (ERP) will be prepared and implemented during 

construction. The ERP will contain all procedures relating to flood, bushfire and 

other emergencies. 

APZs  PUS02  ● APZs will be designed implemented and maintained as prescribed in the 
BFHRA. 

● At the detailed design stage, consideration will be given to the administration 
building, for the allowance of an APZ. 

● At the detailed design stage, consideration will be given to the accessibility of 
fire trucks within the defendable space of the portal construction pad 
structures, as well as the accessibility to the fire water tanks at this location. 

Access  PUS03  ● Consideration should be given to the implementation of passing bays or 
reversing bays at regular intervals in the upgrade of Upper and Lower Lobs 
Hole Ravine Road. 

● Consideration of marine traffic management to minimise conflict between 
reservoir users and barge activities during Exploratory Works. 

● At the detailed design stage, consideration should be given to a fire trail, 
around the perimeter of the accommodation camp and within the APZ of the 
camp. 

Water supply  PUS04  If spray systems are to be incorporated into the design of the buildings, 

dedicated fire water supplies will be increased to accommodate the systems. 

Services (gas and 

electricity) 

PUS05  Location and maintenance of services will be carried out so as not to contribute 

to the risk of bush fire or impede the fire fighting effort. 
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Table 5.21  Public safety mitigation measures 

Impact  Reference#  Environmental management measure 

The storage of 

hazardous materials 

and ignition sources 

PUS06  Diesel generators and associated fuel storage at the portal construction pad, 

construction compound at Lobs Hole and the barge access infrastructure will be 

designed, housed and maintained so that they will not serve as a risk to 

surrounding bushland and will be located away from the hazard, wherever 

possible. 

A suitable storage facility will be designed for storage of the ammunition for 

blasting activities and fuel storage, to prevent ignition of surrounding vegetation 

and to reduce the storage area susceptibility to bush fire impacts. 

A Bush Fire Management Plan (BFMP) for the Exploratory Works will be prepared 

and approved as part of the Conservation Management Plan prior to 

construction and will detail measures and procedures to prevent fires igniting 

during the works. 

Construction 

standards and design 

PUS07  Buildings will be constructed in accordance with relevant National Construction 

Code (NCC), Building Code of Australia (BCA) and Australian Standards as 

prescribed in the BFHRA. 

Community bush fire 

refuge 

PUS08  A community bush fire refuge will be required at Lobs Hole providing a refuge for 

anyone caught out by fire preventing an escape by way of the single entry and 

exit road. This will include those staying at the accommodation camp. The 

location and design for the refuge will be determined during detailed design. 

Bush fire 

preparedness and 

procedures 

PUS09  Specific management actions to ensure suitable bush fire preparedness are 

undertaken as part of Exploratory Works and ahead of the bush fire season will 

be included in the BFMP. 

Appropriate work procedures, so as to limit the potential of ignition of 

surrounding bushland will be included in the BFMP. 

The BFMP for Exploratory Works will detail the maintenance measures and 

procedures during the works. 

Bush fire emergency 

management 

PUS10  Bush fire emergency response and evacuation procedures will be included in the 

ERP for Exploratory Works. The procedures will include bush fire response and 

evacuation, bush fire awareness, a community bush fire refuge place in the case 

that offsite evacuation cannot occur and monitoring and review procedures. 

5.8.5 Cumulative impacts 

No  other  construction  projects  are  currently  underway  or  planned within  the  project  area  that may 
interact with Exploratory Works.  

Elements  of  Exploratory Works  that  relate  to  land  based  construction  activities,  such  as  road works, 
tunnelling, and establishment of the portal construction pad, accommodation camp, rock emplacement 
areas and supporting infrastructure, do not have any interaction with the existing Snowy Scheme.   

Interaction with the existing Snowy Scheme is limited to construction activities in Talbingo Reservoir such 
as dredging and construction of barge access infrastructure, establishment of communications cable and 
the  water  services  pipeline,  and  subaqueous  placement  of  excavated material  from  the  exploratory 
tunnel. These activities all take place on or within Talbingo Reservoir, an existing supply reservoir for the 
Snowy Scheme. The impact of Exploratory Works on the operating regime, water quality and quantity of 
the reservoir has been considered as part of this EIS. No impacts to the existing Scheme are expected. 
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Cumulative  impacts  for  Exploratory Works  are  limited  to  the  interaction  of  environmental  and  social 
impacts  for  the duration of  construction,  and with  regard  to  the  staging of  construction  activities  and 
management of KNP. As part of this EIS, technical assessments have been prepared in line with relevant 
guidelines, policies, plans and industry codes of practice. They have accounted for interactions with other 
key issues where relevant. For example, the assessment of noise and vibration impacts has informed the 
assessment of  impacts to heritage  items, biodiversity, aquatic ecology, and social amenity. Similarly, the 
cumulative  impact of Exploratory Works on KNP has been assessed  in Section 5.2, and  is  informed by a 
number of these technical assessments.  

Cumulative  impacts  of  Exploratory Works  also  include  consideration  of  short  and  long  term  benefits. 
These benefits relate to opportunities for recreational  improvements, conservation programs, and other 
compensatory measures that will be focused on contributing to the values of KNP. The overall cumulative 
impact  of  Exploratory Works  is  considered  in  terms  of  residual  impacts  as  well  as  these  long  term 
management opportunities, which is further evaluated in Chapter 7.  
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6 Mitigation measures 

This chapter describes the environmental management framework for Exploratory Works. It also 
summarises the mitigation measures that will be implemented for each of the key environmental matters 
assessed in this EIS. 

6.1 Avoidance and minimisation through design and construction 

Snowy Hydro’s ability to protect the environment from harm starts with the way Exploratory Works are 
designed and built. As discussed throughout Chapter 5 there have been a number of design 
improvements made to avoid and minimise impacts in some areas. This included applying an avoidance 
footprint to limit direct disturbance to sensitive habitats and areas, and changing how construction works 
would be carried out to minimise indirect impacts. It is anticipated the construction method would be 
further refined to ensure these avoidance and minimisation objectives are met.  

Key achievements in the design and environmental assessment process were: 

• protecting Yarrangobilly River and associated habitat for threatened terrestrial and aquatic species 
(Booroolong Frog and Murray Crayfish) by limiting disturbance within 50 m of the river. This 
measure also protect potential Aboriginal archaeology; 

• protecting the critically endangered Smoky Mouse and its habitat along, the upper sections of Lobs 
Hole Ravine Road by limiting the extent of disturbance (ie no widening works along identified 
habitat) and limiting non-emergency traffic movements during night time periods when the species 
is active; 

• limiting the extent of road upgrades required along Lobs Hole Ravine Road (to achieve the above 
outcome) by providing alternate access by barge to transport large plant and equipment and 
materials, when required;  

• protecting the long term water quality of Yarrangobilly River by not making any releases to or 
extractions from the Yarrangobilly River and developing a design for the eastern rock emplacement 
area that will treat potential acid forming rock and manage surface water flows from Lick Hole 
Gully;  

• protecting the Washington Hotel heritage item at Lobs Hole by preventing the area from being 
used as laydown and ensuring the new permanent bridge across the Yarrangobilly River does not 
result in flooding impacts at the site; and 

• minimising ground disturbance and vegetation clearing by using diesel-generated power instead of 
new or augmented transmission supply connections. 

Opportunities to further avoid and minimise impacts through detailed design and construction will be 
investigated. Key areas for consideration in the detailed design and construction process include: 

• minimising the disturbance area required for construction through further refinement of the layout 
and arrangement of infrastructure at the portal construction pad, accommodation camp and the 
roads from Middle Bay barge ramp through to Lobs Hole. For example, the final location of the 
portal for the exploratory tunnel will influence the extent of cut and fill required to level the site; 
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• minimising indirect and offsite impacts through the incorporation of water management principles 
and mitigation measures described in this EIS;  

• selecting plant and equipment, laydown areas and construction methods that minimise 
disturbance; 

• using innovative and/or reliable technologies where possible to allow for real-time management 
and monitoring; and 

• continuing to consult with relevant stakeholders, in particular NPWS and OEH, to ensure desired 
management outcomes are understood. 

6.2 Environmental management 

6.1.1 Framework 

Snowy Hydro currently manages around 6,400 ha of land within KNP. As part of Snowy Hydro’s 
occupation of KNP, all work is carried out in accordance with a management plan. The environmental 
management framework proposed for Exploratory Works will complement the existing SMP EMP and 
ensure existing objectives continue to be met.  

Snowy Hydro as the owner and proponent of Exploratory Works will be responsible for overseeing the 
construction of Exploratory Works to ensure they are delivered in line with the conditions of approval, if 
granted. Snowy Hydro will appoint a construction contractor(s) to carry out Exploratory Works in 
compliance with this EIS and the conditions of approval, if granted. This includes the implementation of a 
CEMP and all other activities relevant to managing construction impacts. 

All mitigation measures identified in this EIS will be captured by the CEMP and associated sub-plans, as 
well as in standalone strategies associated with long-term management commitments. The Exploratory 
Works management framework is shown in Figure 6.1 and a summary of mitigation measures are detailed 
in Section 6.3. 

Snowy Hydro will be responsible for obtaining and implementing the requirements of the EPL, including 
relevant monitoring requirements and auditing of contractor(s) activities. Following the construction of 
Exploratory Works all ongoing maintenance and management of permanent infrastructure will be the 
responsibility of Snowy Hydro, and will be incorporated into relevant operating management procedures 
where required. 

6.1.2 Construction environmental management 

A CEMP will be prepared before construction and will provide measures to manage and mitigate the 
residual environmental impacts of Exploratory Works. The overarching environmental management 
framework provided by the CEMP will be supported by several other environmental management plans, 
sub-plans and monitoring programs, as specified in this EIS and the conditions of approval, if granted 
Environmental management plans will be prepared for key issues including conservation, amenity, land 
and water as well as emergency response and pollution incident response management. 
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6.1.3 Long term management strategies 

As with most of the existing Snowy Scheme, Exploratory Works will take place primarily within KNP. 
Snowy Hydro’s existing occupation within KNP is carefully managed and it’s recognised that additional 
long term strategies are needed to plan for residual impacts associated with Exploratory Works. Snowy 
Hydro has been consulting with NPWS on these matters since the announcement of Snowy 2.0. 

Several long term management strategies will be prepared including a site rehabilitation strategy, 
biodiversity offset strategy (previously described in Section 5.1), and a suite of specific management 
actions for KNP which are the subject of ongoing consultation with NPWS.  

These long term management strategies will guide the development and implementation of management 
measures for the project area’s long term management. In some instances, certain impacts of Exploratory 
Works would continue should Snowy 2.0 proceed. The relevant long term management strategies will be 
updated to accommodate the ongoing use of Lobs Hole if needed. However, any further impacts are 
subject to separate assessment and approvals and may require separate, accompanying management 
strategies.  

i Rehabilitation strategy 

A rehabilitation strategy has been prepared to provide the objectives and principles for Exploratory Works 
(see Appendix E). The strategy considers rehabilitation of construction sites and activities during the 
construction phase, as well as the long-term management and land use objectives that need to be agreed 
with NPWS. The rehabilitation strategy will also be subject to ongoing consultation with NPWS regarding 
the design and management of the eastern rock emplacement area. The key principles identified in the 
rehabilitation strategy include: 

• preserve KNP natural assets and values; 

• minimise construction impacts wherever possible through planning of access areas and no-go 
zones; 

• protect and retain existing native fauna and their habitats including the Smoky Mouse and 
Booroolong Frog; 

• prepare a landscape management plan to enable ongoing rehabilitation during construction and 
treatment of runoff to waterways; 

• rehabilitate construction areas to their pre-existing state at completion of construction activity (or 
as agreed with NPWS). Rehabilitation of these areas are to be in line with long-term management 
and future land use objectives identified by NPWS;  

• mitigate visual impact of construction works from significant public viewpoints; and 

• agree on future land use and consider long-term site management in consultation with NPWS. 

The rehabilitation strategy also includes details on the reversibility of the Exploratory Works including 
details of decommissioning and long-term management of permanent infrastructure. Importantly, most 
aspects of Exploratory Works are reversible and can be removed from the KNP if required. Should 
Snowy 2.0 not proceed, the final rehabilitation and decommissioning outcomes will be determined 
following consultation with relevant stakeholders, in particular with NPWS. The planned decommissioning 
will be documented in a Decommissioning Plan prepared in consultation with NPWS. 
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ii KNP management 

Management of impacts within KNP need to align to the management objectives identified in the KNP 
PoM administered by NPWS. Snowy Hydro has been working closely with NPWS to understand and 
identify opportunities for contributory measures that can be implemented, as well as determine 
responsibilities for the management of assets established by Exploratory Works.  

The principles for management within KNP being developed with NPWS include: 

• biodiversity management – biodiversity management will be in line with the biodiversity offset 
strategy (described in Section 5.1). The development of the overall offset strategy for the project, 
including Exploratory Works, is yet to be achieved. Consultation with key stakeholders is ongoing, 
and the offset strategy will be developed in consultation with these stakeholders. The offset 
strategy will be finalised before any impacts from Exploratory Works occur; 

• recreation management – recreation management will be in line with the recreational users 
strategy (described in Section 5.6). Measures identified include upgrade of existing KNP 
campgrounds, development of day uses and improved access, to be determined in consultation 
with NPWS. This includes developing and managing the final landform of the eastern rock 
emplacement area, proposed to be used for camping recreation at the conclusion of works; 

• heritage management – in addition to protecting the ruins of the Washington Hotel and the Ravine 
cemetery, heritage management is anticipated to involve the gathering of information and 
knowledge obtained during the course of the EIS to allow for meaningful heritage interpretation of 
the Lobs Hole Ravine area; and 

• land management – land management is needed to manage the area within and surrounding 
Exploratory Works and are likely to include actions and programs focused on the health of the 
Yarrangobilly catchment (such as weed control and pest management).  

The responsibilities for implementation of actions identified in the management strategy are still to be 
determined and subject to continued and regular consultation with NPWS, as managers of KNP. In 
particular, new assets and infrastructure established by Exploratory Works will result in some permanent 
changes to public access (for example, access to the tunnel portal will need to be restricted for safety 
purposes). It is anticipated that these responsibilities would be defined in the lease agreement between 
Snowy Hydro and the Minister for Environment. 

6.3 Environmental management measures 

The mitigation measures outlined in this EIS will be incorporated into the detailed design and construction 
of Exploratory Works, and into environmental management plans or sub-plans as relevant. A summary of 
mitigation measures is provided in Table 6.1. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Biodiversity   

Impact to biodiversity  ECO01 The CEMP will include the following:  

● identification of guidelines relevant to construction, the matters they apply to and what is required to ensure 
compliance; ·  

● pre-disturbance inspection requirements to identify features of conservation significance and select appropriate 
management measures and environmental controls;  

● standard precautions and mitigation measures in Fisheries NSW Policy and Guidelines for Fish Habitat Conservation 
and Management (2013 update) (Fisheries NSW 2013); 

● tree assessment and management protocols consistent with AS 4970-2009 Protection of trees on development sites;    
● terrestrial and aquatic weed, pest and pathogen prevention and management protocols, including washdown facilities 

at suitable locations. 

 ECO02 Ground disturbance within the avoidance footprint (Yarrangobilly River and Smoky Mouse habitat) will be prohibited, and 
marked with environmental controls as an exclusion area.  

Impacts to threatened species ECO03 A Threatened Species Management sub plan will be developed and implemented as part of the CEMP during 
construction. The sub plan will include: 

● pre-clearance procedures; 
● an unexpected threatened species finds procedure; 
● Murray Crayfish monitoring program (Talbingo Reservoir); 
● Smoky Mouse monitoring program; and 
● Booroolong Frog monitoring program. 

 ECO04 Vehicle traffic movements along Upper Lobs Hole Ravine Road will be: 

●  limited to day time hours only (except for emergencies); and 
● limited to 40km/h. 

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

ECO05 The water pipeline intake will be designed to: 

● prevent/discourage adult fish from approaching or entering the intake 
● locate the intake pump in deeper water where possible away from fish habitat such as woody debris and aquatic 

plants; and  
● allow for pump start up procedures involving initial slow water velocity to reduce likelihood of aquatic biota being 

drawn into the pump. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Impacts to fish passage ECO06 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 (Fairfull and Witheridge 2003). 

 ECO07 The temporary bridges at Yarrangobilly River and at Wallaces Creek will be designed and constructed to: 

● adhere to 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); and 

● ensure any build-up of debris potentially obstructing fish passage will be removed.  

 ECO08 Construction of the temporary bridge at Yarrangobilly River will avoid or minimise works during the migration time of 
Macquarie Perch (October to January). 

Impact to aquatic ecology from erosion and 
sedimentation 

ECO09 The water quality controls described in the Surface Water Assessment (Appendix M) and Aquatic Ecology Assessment 
(Appendix G) will be implemented will be implemented. 

Impacts to aquatic habitat and biota during 
dredging and subaqueous placement 

ECO10 The subaqueous placement monitoring program for Talbingo Reservoir (described in Appendix D of Appendix L) will be 
implemented and include measures relevant to aquatic ecology including:   

● monitoring of water quality indicators including turbidity, pH and dissolved oxygen within and downstream of the 
construction area and, if a decline in water quality is detected, stop or scale back further works and revise control 
measures; 

● removing wood debris from within the dredge footprint and subaqueous placement location and spreading it back into 
the reservoir in relatively shallow water (0-10 m) where fish are more likely to occur; 

● mapping of aquatic habitats within and adjacent to the subaqueous placement areas to confirm the presence/absence 
of the aquatic habitats and vegetation within and adjacent to the placement area and minimise the disturbance of 
aquatic habitat where feasible; and 

● minimising suspension of sediment and turbidity by using the methods described in the Barge Access Infrastructure 
Report (Appendix L). 

Kosciuszko National Park   

Impacts to amenity 

 

KNP01 Mitigation measures relevant to noise and air quality will be implemented as part of the CEMP, including: 

• mitigation measures in Table 5.19 for noise impacts at Section 5.8.1. 

• mitigation measures in Table 5.20 for air quality at Section 5.8.2. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
 KNP02 Construction contractor should minimise construction lighting and resulting glare to the maximum extent possible where 

it can be shown that to do so would not compromise safety. . 

 KNP03 All lighting should incorporate cut-off shields and be directed downward toward work activities, away from the night sky 
and away from known locations of light-sensitive habitat. 

Recreational users KNP04 Mitigation measures relevant to recreational users will be in line with the Recreational Users Study (Appendix C of 
Appendix R) and include:  

• mitigation measures in Table 5.18 for social impacts at Section 5.7.4. 

Visual impacts KNP05 Consider potential visual impacts when determining disturbance footprint, and consider amending design and reducing or 
modifying the extent of the clearing as appropriate. 

KNP06 The landscape management plan (including rehabilitation and revegetation) should take into consideration of potential 
visual impacts. 

Conservation impacts KNP07 Mitigation measures relevant to conservation will be implemented as part of the CEMP, they are: 

• mitigation measures in Table 5.3 for biodiversity impacts at Section 5.1.4. 

Land   

Impacts to soil resources 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: 

● 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 transport SOIL02 Erosion and sedimentation controls will be implemented as part of the Water Management Plan to minimise erosion 
potential, in particular in areas of dispersive soils, in accordance with the guideline Managing Urban Stormwater, Volume 
2A Installation of Services, or equivalent. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Changes to landform and land use SOIL03 A Landscape Management Plan will be prepared for the rehabilitation of disturbed areas: The Plan will include: 

● 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 re-applied in particular areas during rehabilitation. 

Compatibility of land use post-Exploratory 
Works 

SOIL04 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.  

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

Disturbance of existing contamination, including 
areas of naturally occurring asbestos 

CON01 A Contaminated Land Management Plan will be prepared and implemented during construction. The Plan will include: 

● management procedures to:  
- manage areas of known or potential contamination that would be impacted during Exploratory Works;  
- manage unexpected finds in the event that unexpected contamination sources are identified. This would include 

steps to cease works in the affected area, undertake further investigation to assess the extent, magnitude and type 
of contaminants and identify appropriate remedial actions. 

● Site specific asbestos management plan (AMP) for the identified 600 m section of Lobs Hole Ravine Road where there is 
potential for asbestos to occur. The plan would be prepared to satisfy the relevant legislative requirements and 
guidelines and include a procedure for the identification, testing and remediation of areas identified as containing 
asbestos. The AMP would also include procedures for air monitoring and clearance inspections and reports. 

Excavated rock management CON02 The eastern rock emplacement area will be constructed in accordance with the conceptual design presented in 
Appendix K.  

CON03 An Excavated Rock Management Plan will be prepared and implemented during construction. The Plan will include: 

● protocols for handling, geochemical testing, classification, storage and disposal/placement of excavated rock will be 
implemented to ensure that excavated material is appropriately managed; and 

● monitoring measures to be included as part of the Surface and Groundwater Monitoring Program, to monitor potential 
impacts from the placement of excavated rock material.  
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Geodiversity and karst features GEO01 Measures to avoid and minimise impacts to geodiversity features will be implemented as part of the CEMP and include:  

● installing rock protection measures to protect identified periglacial features and limit direct and indirect impacts to the 
features as far as possible; 

● cataloguing any fossiliferous rock removed during upgrade of Lower Lobs Hole Ravine Road; 
● minimising surface water pollution within the Ravine karst catchment by installing erosion and sediment controls to 

manage water quantity and quality; and 
● monitoring the effectiveness of environmental controls during Exploratory Works. 

Water   

Stormwater management and erosion and 
sediment control from construction areas 

WAT01 Erosion and Sediment Control Plans (ESCP) will be prepared for all work sites in accordance with the Blue Book.  The plans 
will consider local soil characteristics, clean water management and the proposed construction methods.  

WAT02 The following controls will be applied to the design of the clean water management system: 

● where possible, all clean water will be diverted around or through water management areas. Runoff from clean water 
areas than cannot be diverted must be accounted for in the design of water management systems; 

● all clean water drainage will be designed and constructed to convey the 1% AEP peak flow and will have adequate 
scour protection; 

● where possible, diversions will seek to avoid materially increasing flow rates in adjoining watercourses; and. 
● where possible, the diversion of major drainage lines or watercourses using contour drains will be avoided.   

WAT03 Where construction areas are not constrained by terrain, sedimentation dams 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).  Construction of sedimentation dams in steep terrain will be avoided. 

WAT04 A stormwater management plan for the accommodation camp and portal construction pad will be prepared as part of the 
detailed design and will consider the design measures identified in the Surface Water Assessment (Appendix M).   

Collectively, the stormwater controls will be sized and configured to achieve the following pollution load reductions (as 
calculated using the MUSIC water quality model): 

● 85% reduction in post development mean annual load of total suspended solids; 
● 60% reduction in the post development mean annual load of total phosphorus; and 
● 45% reduction in the post development mean annual load of total nitrogen. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
WAT05 A stormwater management plan for portal construction pad will be prepared as part of the detailed design and will 

consider the design measures identified in the Surface Water Assessment (Appendix M). Key controls include: 
● Activities that have the 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. 
● A stormwater management system will manage runoff from the portal construction pad. The system will include a 

2,500 m3 water management basin. Captured water in the basin will be harvested for use in construction activities.   
● The stormwater management system will be designed to contain any leak, spill or fire water runoff from the portal 

construction pad. 

Process water management WAT06 A process water system will be designed and implemented to manage any potentially contaminated water that may be 
produced by construction activities. The design of the process water system will: 

● be separated from the stormwater system to avoid uncontrolled overflows associated with stormwater ingress; 
● incorporate a water treatment plant that will treat water to a suitable quality for its proposed use in construction 

activities or discharge to Talbingo Reservoir (if required); and 
● have the ability to extract water from the construction pad’s water management basin. 

WAT07 A wastewater (sewage) treatment plant will be designed and implemented to treat all waste water produced by the 
Exploratory Works. The plant will treat wastewater to the water quality specifications provided in Appendix M. 

Flood risks WAT08 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% 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. 

WAT09 The western emplacement will be designed to prevent the risk of emplacement material being entrained in flood waters 
during a 1 in 500 year flood event. 

WAT10 Flood emergency procedures will be prepared and implemented as part of the Emergency Response Plan. 

Spills of hydrocarbons leaching/running into 
groundwater/ creeks 

WAT11 Procedures to address spills, leaks and tunnel washing will be developed and implemented as part of the CEMP. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Surface and groundwater WAT12 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: 

● 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.  

WAT13 Areas of groundwater inflow within the tunnel will be shotcreted to prevent further ingress.  

Impacts from barge access construction WAT14 A dredge environmental management plan (DEMP) will be implemented for dredging and construction of barge access 
infrastructure including: 
• a water quality monitoring program at the dredge area prior to, during and following completion of dredging and 

barge access infrastructure construction works;  
• installation of silt curtains around dredge and work areas. 
• selecting uncontaminated granular fill with less than 2% fines and selecting granular bedding material; 
• ensuring skip bins for land disposal of excavated material are watertight; and 
• all activities would be carried out in a manner that minimises the potential for leaks and spills and in compliance 

with waste handling and disposal procedures outlined in the DEMP. 

Water quality impacts from subaqueous 
placement in Talbingo Reservoir 

WAT15 The subaqueous placement monitoring program for Talbingo Reservoir (described in Appendix D of Appendix L) will be 
implemented and include: 
• survey monitoring of pre-placement and post-placement bathymetry at the placement location to assess the 

accuracy of subaqueous placement, batter slopes of placed material and any underwater spreading of the placed 
material; 

• a water quality monitoring program at the subaqueous placement area prior to, during and following completion of 
works, including development of a total suspended solid (TSS) and turbidity (NTU) relationship and a structured 
management response to alerts and any exceedances of established triggers; 

• confirmation of physical and chemical characteristics of the sediment at the subaqueous placement area prior to 
the placement of dredged material; 

• installation of silt curtains around the discharge barge at the subaqueous placement area; and 
• design of the discharge barge and fall pipe arrangement at the subaqueous placement area to minimise surface 

turbidity. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Heritage   

Impact to known and unknown heritage sites 
and items 

HER01 A Cultural Heritage Management Plan (CHMP) will be prepared and implemented to guide the process for management 
and mitigation of impacts to Aboriginal cultural and historic heritage. The CHMP will: 
● be prepared in consultation with RAPs and OEH; 
● include procedures relating to the conduct of additional archaeological assessment including monitoring after 

clearance, if required;  
● set out guidelines for the management of movable heritage located anywhere in or near the project areas, to ensure 

that it is not inadvertently impacted or removed; and  
● include an unexpected finds protocol for Aboriginal and European objects and sites, including reference to the 

management of the unknown locations of unmarked graves at Lobs Hole. 
Loss of Aboriginal cultural heritage HER02 Specific management and mitigation measures are listed for each individual heritage item in Table 21 of Appendix O, and 

will be included in the CHMP. 
Aboriginal cultural heritage management measures to be included in the CHMP are: 
● impacts to ground surfaces should be kept to an absolute minimum; 
● for Survey Units which are assessed to be of higher significance values mitigated impacts in the form of partial impacts 

only (ie conservation of part of an Aboriginal site or Survey Unit) and/or salvage in the form of further research and 
archaeological analysis prior to impacts; 

● salvage excavations in five Survey Units in order to mitigate impacts to the archaeological resource in the project area; 
and 

● the CHMP is to include management measures of any further Aboriginal cultural heritage values which may be 
identified during construction. 

Loss of historic heritage HER03 Salvage and/or archival recording of potential and known heritage items to be removed in the Lobs Hole Ravine area. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
 HER04 Specific management and mitigation measures are listed for each individual heritage item in Table 19 of Appendix P, and 

will be included in the CHMP. A series of management recommendations are presented. In some instances, no impact 
mitigation is required. For others a range of measures are recommended ranging from salvage of movable heritage to 
salvage excavation. 
In particular and where possible, further avoidance is recommended for the Ravine cemetery. 

 HER05 A comprehensive research project on the history and heritage of the area will be undertaken to fill in the gaps in the 
existing history of settlement and mining and the archival recording of heritage items in the Lobs Hole Ravine area. 

Transport   

Construction traffic management plan TRA01 A Construction Traffic Management Plan (CTMP) will be prepared and implemented during construction. The CTMP will 
set out the strategy and procedures to manage the impacts of the Exploratory Works construction on the local road 
network and traffic systems, including: 
● community and stakeholder notification processes for oversized vehicle movements and any planned disruptions to 

traffic and restriction of access to areas of KNP and Talbingo Reservoir 
● traffic safety requirements, including appropriate signage, driver conduct and safety protocols. 

Road maintenance TRA02 Road maintenance will be managed through the following measures: 
● a Road Dilapidation Report will be prepared and approved prior to and following Exploratory Works; 
● routine defect identification and rectification of the internal road network will be managed as part of the project 

maintenance procedure; and 
● internal access roads will be designed in accordance with the relevant vehicle loading requirements. 

Signage TRA03 Where changes to the traffic conditions are required, appropriate signage will be installed in accordance with the 
following: 
● Traffic Control Device for Works on Roads (AS1742.3; 2009); and 
● Traffic Control at Work Sites (Roads and Maritime Services; 2010). 

Time of travel TRA04 Standard hours of operation of heavy vehicles on public roads will observe the industry standard hours of 7 am to 6 pm 
during weekdays, excluding Lobs Hole Ravine Road where no heavy vehicle movements will occur before 8 am. 

Traffic control TRA05 Where temporary occupation of lanes is required traffic control measures specified in AS1742-2002 will be implemented. 
Where works require lane occupancy on RMS or council classified roads, a Road Occupancy Licence will be obtained. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Social and economic   

Impacts to long-term housing demand SEC01 Develop and implement a program to track and monitor the demand for long-term housing in the local region by 
regularly consulting with workers, local real estate agents and the Snowy Monaro Regional and Snowy Valleys councils.  

The monitoring program will be prepared before construction starts and will be reviewed periodically to capture any 
relevant changes in the project and in the community. Monitoring would be undertaken every three months starting from 
the commencement of construction. 

The results of the consultation would be reported back to DPE and the councils. 

Costs incurred to NPWS to implement 
recreational user impact mitigation measures  

SEC02 Snowy Hydro propose to enter into a heads of agreement with NPWS which will form the basis of a voluntary planning 
agreement (VPA) or similar between the two parties which will broadly set out the measures proposed to mitigate 
impacts to recreational users of KNP, and nominate the monetary contributions required to fund the mitigation and 
management measures. 

Higher levels of visitation to Lobs Hole post 
Exploratory Works due to improved access 

SEC03 Master plan to be developed before the completion of works at Lobs Hole. Master plan to consider issues such as vehicle 
access and potential vehicle conflict, changing user dynamics and use of the area, planning for future camping groups and 
types, provision of amenities, weed and feral animal control. 

Work on the rehabilitation of the site and the installation of visitor infrastructure would commence before the conclusion 
of the Exploratory Works (or Snowy 2.0) to enable visitor use of the area to recommence as soon as possible.   

Loss of remote camping experience accessed by 
4WD 

SEC04 KNP PoM to be amended to consider potential sites that could offer a comparable experience to Lobs Hole Ravine such as 
those located on management trails that do not currently allow public access. 

Increased visitation to other camping areas 
during Exploratory Works 

SEC05 Site master planning be undertaken for busier areas, potentially affected by displacement of Lobs Hole Ravine users 
(Three Mile Dam, Yarrangobilly Village, Eucumbene River, Blowering campgrounds) and increased demand from 
Exploratory Works workers, to determine whether they will need any expansion, and how the current visitor experiences 
in those places will be maintained. 

Restricted access to Talbingo Reservoir for 
recreational users 

SEC06 Restrictions to access to Talbingo Reservoir at the spillway end for recreational users should be timed to avoid the peak 
visitor use periods (ie 7am-9am   on weekends and school holidays between October and April).  

Impact of increased traffic in KNP on 
recreational users 

SEC07 Traffic management arrangements will be put in place to minimise the amenity and safety risks for recreational users 
during periods of high traffic flow. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Maximising economic benefits SEC08 Snowy Hydro would engage with the contractor(s) for Exploratory Works to ensure that its approach to employment 

embodies the following principles where possible: 

• a preference for local employment; 

• encouraging local contractors to tender for work; and 

• use of local businesses. 
In order to achieve this outcome, Snowy Hydro in consultation with the contractor(s) for Exploratory Works, proposes to: 

• provide advance information about the approach to workforce sourcing, recruitment policies of local people and work 
arrangements; 

• work with recruitment, education and training providers in the local area to encourage the provision (in advance of 
project commencement) of future employment and training opportunities for skills that would be directly and 
indirectly generated by Snowy 2.0, including Exploratory Works; and 

• participate, as appropriate, in business groups, events or programs, and/or provide training programs directly relevant 
to project needs or broader industry skills (including programs specifically designed to assist local companies to comply 
with likely pre-qualification and contractual requirements). 

The provision of these activities would be supported by the development of a local employment and business policy. 

Other matters   

Construction noise and vibration  NOI01 A Construction Noise and Vibration Management Plan will be prepared and implemented during construction. 
The main objective plan would be to manage construction activities to meet ICNG NMLs and applicable vibration criteria 
across the project.  

NOI02- Snowy Hydro will notify noise affected residents (including R2) of the scheduled construction works and the potential 
noise impacts.  
Noise monitoring during the initial stages of construction will be undertaken to determine if actual construction noise 
levels are above NMLs. If NMLs are exceeded, the proponent will: 

• identify feasible and reasonable mitigation measures that reduce construction noise levels to at or below NMLs;  

• limit road construction for areas where there are noise affected residents to ICNG standard hours only; or 

• enter into a negotiated agreement with the property owners. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
If the safe working distances outlined in the NVA are encroached, vibration monitoring will be carried out at selected 
nearby heritage or infrastructure structures.  
If required, the monitoring system will be fitted with an auditory and visual alarm that triggers when vibration levels 
reach the nominated criteria. This would indicate if and when alternate work practices should be adopted (such as 
decrease vibratory intensity, alternate equipment selection, etc). 

Geophysics surveys (blasting) NOI03 A Blasting Procedure is to be developed and implemented during construction. Blast practices should be reviewed when 
blasting occurs in the vicinity of significant heritage items. This may include limiting the maximum instantaneous change 
(MIC) or re-assessing the significance and/or the sensitivity of these items to vibration prior to construction commencing 
in the area. 

Air quality impacts during construction  AIR01 Air quality management procedures to cover the proposed Exploratory Works will be developed in an Air Quality 
Management Plan (AQMP) prior to commencement. 

The AQMP would provide procedures and measures to address the following activities: 

● hauling spoil on unsealed roads;  
● loading and unloading of excavated material; 
● dozer shaping excavated rock emplacement areas; 
● excavated rock emplacement areas; and 
● machinery exhausts and plant and equipment. 

Worker safety PUS01 An Emergency Response Plan (ERP) will be prepared and implemented during construction. The ERP will contain all 
procedures relating to flood, bushfire and other emergencies. 

APZs PUS02 ● APZs will be designed implemented and maintained as prescribed in the BFHRA. 
● At the detailed design stage, consideration will be given to the administration building, for the allowance of an APZ. 
● At the detailed design stage, consideration will be given to the accessibility of fire trucks within the defendable space of 

the portal construction pad structures, as well as the accessibility to the fire water tanks at this location. 

Access PUS03 ● Consideration should be given to the implementation of passing bays or reversing bays at regular intervals in the 
upgrade of Upper and Lower Lobs Hole Ravine Road. 

● Consideration of marine traffic management to minimise conflict between reservoir users and barge activities during 
Exploratory Works. 

● At the detailed design stage, consideration should be given to a fire trail, around the perimeter of the accommodation 
camp and within the APZ of the camp. 
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Table 6.1 Summary of EIS mitigation measures  

Impact Reference # Environmental management measures 
Water supply PUS04 If spray systems are to be incorporated into the design of the buildings, dedicated fire water supplies will be increased to 

accommodate the systems. 

Services (gas and electricity) PUS05 Location and maintenance of services will be carried out so as not to contribute to the risk of bush fire or impede the fire 
fighting effort. 
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7 Evaluation and conclusion 

This chapter presents the overall impacts and benefits of Exploratory Works, with regard to strategic 
need, environmental, social and economic impacts. 

7.1 Strategic need  

The Snowy Scheme is the largest engineering project ever undertaken in Australia and is one of the 
largest and most complex hydro-electric schemes in the world. Its construction is seen by many as a 
defining point in Australia's history. Snowy 2.0 involves linking Talbingo and Tantangara reservoirs within 
the existing Snowy Scheme, and will increase the generation capacity of the Snowy Scheme by almost 
50%. Snowy 2.0 will provide an additional 2,000 MW generating capacity, and make approximately 
350,000 MWh (about 175 hours at full power) of storage available to the NEM at any one time. 

The development of Snowy 2.0 is consistent with Commonwealth and NSW strategic planning and policy 
objectives, including the NSW Renewable Action Plan. With the planned retirement of generation 
powered by fossil fuels, there is a need for reliable electricity supply to counteract a decline in the reserve 
generation capacity available in the NEM. The development of Snowy 2.0 will play a key role in helping 
NSW and the broader NEM achieve energy system reliability and security, with relatively low costs and 
emissions. Compared with other alternatives, Snowy 2.0 provides: 

• increased storage capacity, longer lifespan for storage, and cheaper full life cycle cost when 
compared to current lithium-ion storage batteries; 

• more efficient dispatch of electricity to major load centres and less emission generation when 
compared to traditional electricity generating plants; and 

• improved security and reliability of supply when compared to the intermittency of primary 
renewable energy sources (such as wind and solar). 

Snowy 2.0 would also increase generation competition in the NEM at peak times, and thus exert 
downward pressure on peak energy prices and providing economic benefits to the consumer. The 
Feasibility Study delivered in December 2017 confirmed that Snowy 2.0 is economic, technically feasible 
and financeable (Snowy Hydro 2017). 

Before the detailed design of the power station cavern for Snowy 2.0 can be finalised, Exploratory Works 
are needed to gain a better understanding of the underground conditions and confirm the precise 
location of the power station and its construction method. This requires excavating an exploratory tunnel. 
It is important to note: 

• excavating exploratory tunnels are common practice internationally to inform design, and was 
completed for both Tumut 1 and Tumut 2 power stations; and 

• the underground power station for Snowy 2.0 will be in the Ravine Beds geological unit, and there 
is limited existing information available given it is at much greater depth and in different rock 
conditions than Tumut 1 and Tumut 2 power stations. 
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Design and construction of excavations of the size and complexity proposed are highly dependent on the 
rock properties and structural geology at the identified locations. No existing Snowy Scheme tunnel or 
excavation currently intersects the Ravine Beds geological unit, and therefore it is extremely important to 
understand excavation conditions, water seepage, rock bedding and faulting conditions, particularly in the 
area of the power station cavern.  

Should Exploratory Works not proceed prior to the main Snowy 2.0 project (the subject of a separate 
application and assessment process) there is a risk that a lack of information on rock conditions could lead 
to unsuitable areas being excavated which would in turn have several negative impacts including the 
potential for additional works and greater surface disturbance. This would result in increased 
environmental and social impacts, as well as risks to schedule, costs and safety. Exploratory Works has 
been proposed and is needed to ensure this critical information is available to finalise the design of the 
power station cavern for Snowy 2.0, should it proceed. 

7.2 Design development and assessment principles 

Consistent with the principles of ecologically sustainable development, Exploratory Works has been 
designed to avoid and minimise impacts where possible. In the first instance this has included 
consideration of site suitability based on design and construction needs, existing assets and infrastructure 
(such as road access), and environmental conditions. Lobs Hole is relatively remote, is accessed by a 
network of existing tracks, and has been cleared and disturbed by previous land uses. This has contributed 
to the ability to avoid and minimise impacts, in particular, impacts that would otherwise be associated 
with new access roads and clearing through undisturbed sites. As far as possible, works have been limited 
to previously disturbed land. 

Snowy Hydro has been working with NPWS since the announcement of Snowy 2.0. Consultation on the 
Exploratory Works has been to ensure its development and design avoids and minimises impacts to 
biodiversity, heritage, recreation, and considers their long term objectives for land management in KNP.  

The avoidance and minimisation of impacts has been carried through Exploratory Works as an iterative 
process between design and environment assessment, and supported by consultation activities. This 
process has been described throughout this EIS (see Chapter 4, 5, and 6). Exploratory Works has been 
informed and refined by the results of field surveys and consultation with key stakeholders, in particular 
NPWS and OEH. On this basis, a number of significant impacts on biodiversity, heritage, recreation and 
land use have been avoided and minimised.  

An avoidance footprint has been defined by the EIS to limit the extent of direct impacts and disturbance. 
This is a commitment made by Snowy Hydro and will be implemented by the construction contractor(s) It 
is anticipated the construction method would be further refined during detailed design to ensure 
avoidance and minimisation objectives are met.  

7.3 Biophysical, social and economic impacts 

The Exploratory Works project area supports a variety of natural settings and landscape features including 
escarpments, ravines, rivers, creeks and reservoirs associated with KNP. It is also used for recreational 
pursuits such as remote camping at Lobs Hole and fishing in Talbingo Reservoir. There has been a long 
history of Aboriginal presence in the Snowy Mountains and the Walgalu people continue to have a 
cultural association with the region. The high country also has a rich history from early exploration, 
pastoralism and settlement, as well as the construction of the Snowy Scheme. A number of nearby 
townships were originally established as a result of the Snowy Scheme, some of which continue to 
support the Snowy Scheme’s workforce today. 
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7.3.1 Biophysical environment  

Impacts to the biophysical environment are likely to arise in two ways; via direct impacts from clearing of 
vegetation and ground disturbance, and via indirect impacts (eg water runoff, noise and light) to adjacent 
areas during construction activities. Following the avoidance and minimisation measures adopted through 
design, the main impacts concluded for Exploratory Works are described and assessed as follows. 

i Conservation  

Conservation values include biodiversity and heritage, which contribute to the overall values of KNP. Field 
surveys identified the Yarrangobilly River and associated riparian corridor as an area containing important 
ecological habitat for a number of native and threatened species, and high Aboriginal archaeological 
heritage values. The 50 m exclusion surrounding the Yarrangobilly River, accompanied by a suite of other 
relevant mitigation measures, will protect these values.  

In locations that will be disturbed by Exploratory Works, most of the land has been previously disturbed 
and considered to be of low significance for Aboriginal archaeology. However, the land contains habitat 
for native and threatened fauna including the Gang-gang Cockatoo, Eastern Pygmy-possum, Booroolong 
Frog, Smoky Mouse and Masked Owl. Residual impacts to biodiversity are considered to be one of the 
most important issues to be managed during Exploratory Works. 

The impacts on Smoky Mouse habitat is potentially the most serious and therefore specific limitations to 
design and construction along identified habitat on Lobs Hole Ravine Road have been recommended. The 
minor loss of native vegetation and impacts to threatened species will require offsets in accordance with 
legislation, and implementation of a biodiversity offset strategy will be determined in consultation with 
NPWS and OEH. 

Over a hundred potential historic heritage items were identified including 16 considered to be of local 
significance. The majority of these sites have been avoided by Exploratory Works. For example, the 
Washington Hotel has purposely been excluded from the works by applying a 20 m buffer from the item 
to avoid impacts. However, five items considered to be of local significance are within the disturbance 
footprint. Four of these sites are associated with the former Lobs Hole Mine and will be subject to archival 
recording before any impacts to the items can occur. One site (Ravine cemetery) is within the disturbance 
footprint but has been recommended to be avoided during construction. While the majority of potential 
heritage items are not assessed to warrant protection or management, the material heritage at Lobs Hole 
is considered to be of value to the local community and individuals with historic ties to the area. 

As part of the CEMP, residual impacts on conservation values will be managed through the 
implementation of a Cultural Heritage Management Plan and a Threatened Species Management Plan. 
Protocols will be put in place to manage any unexpected finds for threatened species, historic heritage 
and Aboriginal cultural heritage.  
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ii Land  

The nature and location of Exploratory Works means that impacts on landform and soil characteristics, 
including ground movement and cave (karst) systems, is an important consideration. The disturbance 
footprint has been reduced as far as practical to avoid and minimise disturbance to landforms, soils and 
cave (karst) systems, and methods of excavation have been designed to create minimal seismic or 
subsidence risk. Identified geodiversity, a value of KNP, along Lobs Hole Ravine Road has largely been 
avoided with minor disturbance confined to one boulder scree/ block stream. Yarrangobilly Caves is 
approximately 8 km north east of the Exploratory Works project area and will not be impacted.   

There are some isolated areas of existing contamination, mostly near Lobs Hole, but these do not present 
health risks and are generally avoided by Exploratory Works. The former Lobs Hole Mine is largely 
contained within the avoidance footprint to limit the potential for contamination impacts offsite.   

Other areas of environmental concern are the site of the former settlement of Ravine and the local 
campsites where shallow contamination may be present due to past waste disposal, fuel leaks and 
agricultural activity. However, early soil sampling indicated no health risk and there is considered to be 
low potential for naturally occurring asbestos to exist  

A range of mitigation and risk management measures will be implemented including erosion and 
sediment controls, surface rehabilitation and monitoring.  

iii Water  

Exploratory Works will include management systems to minimise disturbance to water resources by 
avoiding discharge to or extraction from the Yarrangobilly River, and implementing on-site controls for 
sediment and erosion, water re-use and for safe storage of chemical compounds. The works will have 
minimal influence on flood water behaviour and infrastructure will, as far as possible, be above the flood 
plain.  

Key elements of Exploratory Works such as tunnelling, excavation and rock emplacement will, invariably, 
impact surface and groundwater systems. The potential issues include fine sediment in runoff, accidental 
spills, seepage at rock emplacement sites and changes to flow regimes from new infrastructure such as 
bridges. These impacts will, however, be minimised through further design and control measures.  

Erosion and sediment controls will be an important management measure to prevent sediment laden and 
process water from being uncontrollably released to the environment. A water treatment plant will be 
built at the portal construction pad and a wastewater (sewage) treatment plant built at the 
accommodation camp, to ensure water quality objectives for discharge water to Talbingo Reservoir are 
met. 

Sites where excavated materials are placed on land will be designed to be physically and chemically stable 
landforms. Monitoring of surface and groundwater will be designed to detect potential changes in water 
quality resulting from these areas.  

The initial phase of subaqueous placement in Talbingo Reservoir has been designed to minimise impacts 
by selecting suitable placement locations, methods, and environmental controls. The strategy for 
managing and monitoring subaqueous placement will be confirmed in consultation with EPA. Additional 
investigations are currently underway and will be needed to inform the suitability of further placement, 
including geochemical analysis and hydrodynamic modelling. 
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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.  

7.3.2 Social and economic  

Impacts to social values are primarily connected to the amenity and conservation values of KNP as part of 
recreational uses. Social and economic impacts are also associated with the influx of workforce and 
contribution to local business and housing. The main impacts concluded for Exploratory Works are 
described and assessed as follows. 

i Amenity and public safety 

The construction associated with Exploratory Works will have potential to cause noise and vibration 
impacts, impacts to local air quality and visual amenity. However, due to the isolated and remote location 
many of these impacts are not perceptible to identified sensitive receivers. Predicted noise exceedance is 
primarily limited to one residence in Talbingo, for about six weeks during the upgrade of Spillway Road. 
Consultation with affected residents will be undertaken to determine appropriate management 
measures. 

There will be additional vehicle movements to and from Lobs Hole, via Snowy Mountains Highway, Link 
Road and Miles Franklin Drive. The level of service of these roads will not change as a result of the 
Exploratory Works. However, roads within the construction area will be closed to the public during the 
Exploratory Works for public safety. 

Other public safety risks are bushfire, the protection of essential services such as water supply, the 
transport and handling of dangerous goods, and emergency access and evacuation. These risks will be 
mitigated through design of buildings, construction areas and other assets to include appropriate bushfire 
protection standards and emergency access and evacuation protocols will be developed as part of an 
Emergency Response Plan. 

ii Recreation  

There will be temporary impacts (ie for the duration of Exploratory Works) on recreational visitors, 
predominantly at the remote area camping site at Lobs Hole (Ravine campground) and the water 
recreation pursuits on Talbingo Reservoir. The closure of the campground will be offset by enabling 
currently unavailable sites within the KNP to be opened to low impact camping as an alternative.  

The works at Talbingo Reservoir also have potential to impact swimmers, water skiers, fishers and boat 
and other seasonal visitors. Works at the reservoir will be scheduled to avoid interruption during periods 
of peak visitor demand. 

Recreational use of KNP is one of the objectives of the PoM. There will be long term recreational benefits 
and opportunities to be realised through upgrades to roads and facilities after Exploratory Works. These 
will enhance the capacity of the area for increased access and use, and provide for facilities to remain 
resilient to visitation.  
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iii Economic factors 

Around 200 workers will be employed over the life of the Exploratory Works. Workers will be rostered on 
a ‘swing shift’ where they will likely work continuously (for example for two weeks) and then have time 
off before next shift (for example one week off). All workers will be accommodated on-site when they are 
rostered-on. Some employees will be sourced from the local labour force but most will FIFO and/or DIDO. 
It is estimated that up to 40 workers may relocate to live in local towns and there is sufficient local rental 
housing to cater for this need.  

Exploratory Works has potential to impact service level providers, such as community services, facilities 
and infrastructure particularly in Cooma and Tumut, via the influx of the workforce to the local area. The 
social impacts on service level providers as a result of these population changes are predicted to be low as 
there will be no measurable impacts on the capacity of community services and infrastructure. This is 
based on the negligible population changes and the existing service and infrastructure capacity of service 
level providers within the local area.  

This EIS provides estimates of the monetary value of all material costs and benefits associated with 
Exploratory Works. The costs and benefits have been compared transparently to provide an estimate of 
the project’s net benefit. 

7.4 Snowy Hydro’s commitments 

Snowy Hydro is committed to maintaining its excellent environmental track record of work within the 
KNP. The environmental management framework that will govern the avoidance, minimisation and 
management of impacts during the Exploratory Works has been set out to ensure responsibilities and 
accountabilities for environmental performance are clear (see Chapter 6).  

Snowy Hydro’s consultation with key stakeholders and the community is ongoing. Working together with 
NPWS is fundamental to achieving long term management objectives, and has been important in the 
development of Exploratory Works. Snowy Hydro has set out in its commitments, the ability for the 
Exploratory Works to be reversible (ie decommissioned and suitably rehabilitated) should unacceptable 
impacts occur or if Snowy 2.0 does not proceed. Snowy Hydro has also been working with NPWS to 
develop appropriate offsets for biodiversity and recreational uses, for predicted impacts. 

7.5 Conclusion  

Exploratory Works is essential to the final design of Snowy 2.0.  

Snowy 2.0 is in the public interest as it will ultimately provide the ability to counteract the predicted 
shortfall in reliable electricity supply and generation capacity available in the NEM, as it transitions from a 
predominantly fossil-fuel based market to a renewable one. It will provide a reliable, secure and relatively 
low cost and emission solution compared to other alternatives. 

Exploratory Works has been designed to avoid and minimise impacts where possible. The residual impacts 
have been identified and assessed. The key impacts of Exploratory Works are associated with direct and 
indirect impacts from vegetation clearance and ground disturbance, such as loss of native habitat for 
threatened species and potential changes to water quality from construction activities. During 
construction, a number of roads and walking tracks will need to be closed off to the public. On completion 
of Exploratory Works, most sites will be reopened, subject to the requirements of the Snowy 2.0 main 
project, currently in a design phase. 
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While there are some unavoidable impacts during the construction period, Exploratory Works will allow 
for a number of longer term benefits and contributions to KNP 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.  

Exploratory Works is considered to be justified and in the public interest because: 

• it seeks to promote the management and conservation of resources, while also permitting 
appropriate development to occur which is in line with the objects of the EP&A Act; 

• the benefits of Snowy 2.0 are in the public interest and will provide long term reliable energy, 
environmental and economic benefits; 

• it is a necessary precursor to finalising the detailed design for Snowy 2.0. The exploratory tunnel is 
needed to understand the geotechnical conditions of the site for the underground power station; 

• the design of Exploratory Works has been an iterative design and environmental assessment 
process to ensure impacts have been avoided and minimised as much as possible. This has included 
refining the design in consultation with NPWS and OEH; 

• the environmental impact assessment has identified that residual impacts can be appropriately 
managed and offset in consultation with NPWS and OEH; 

• consultation with NPWS, OEH and other key stakeholders has been undertaken to ensure 
appropriate management objectives are identified and incorporated into the construction and long 
term management framework for Exploratory Works; and 

• Snowy Hydro has committed to the long term environmental management and rehabilitation of 
impacted sites, including removal, decommissioning and rehabilitation if needed. Therefore, should 
Snowy 2.0 not proceed, long term negative environmental issues can be reasonably avoided. 
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Glossary 
 

 

Term Meaning 
Access road upgrade Upgrade works (realignment, widening or no widening) of existing access roads 
Access road extension A new access road that is an extension of an existing access road 
Accommodation camp Area used for temporary housing and facilities for construction personnel 
Avoidance footprint Exploratory Works areas excluded from clearing and ground disturbance due to sensitive 

environmental constraints 
Barge access infrastructure A ramp and associated facilities to allow the loading and unloading of barge(s) on 

Talbingo Reservoir 
Base-load Represents the minimum continuous level of energy demand in a grid system 
Camp Bridge The permanent bridge structure across Yarrangobilly River 
Communications cable Fibre optic communications cable in Talbingo Reservoir 
Disturbance footprint The area subject to clearing and ground disturbance 
Exploratory tunnel A 3.1 km tunnel to the cavern of the proposed Machine Hall for the purposes of 

understanding geotechnical and underground conditions 
Exploratory Works A program of exploratory works for Snowy 2.0, subject of this EIS and as described in 

Section 2 
Firming generation/capacity  Energy available within the network to respond to demand when other energy sources, 

such as intermittent renewables are not operating (due to low wind or low sunlight) 
Hydro-electric Generation of electricity using flowing water (typically from a reservoir held behind a 

dam or barrage) to drive a turbine which powers a generator 
Kosciuszko National Park A National Park protected under the NSW National Parks and Wildlife Act 1974 and 

managed by NSW National Parks and Wildlife Service. It covers an area of 673,543 
hectares and forms part of Australia’s only Alpine area 

Lobs Hole A former settlement location within Kosciuszko National Park, and primary location of 
Exploratory Works 

Lobs Hole Mine The site of a former copper mine circa 1908, located at Lobs Hole 
Lobs Hole Road The road at Lobs Hole, not the main access down to Lobs Hole 
Lobs Hole Ravine Road The main access road to Lobs Hole 
Lower Lobs Hole Ravine Road The section of Lobs Hole Ravine Road from Link Road to where it crosses the 

transmission easement 
Middle Bay barge ramp Location of barge access infrastructure at the southern end of Talbingo Reservoir 
Middle Bay Road The access road from the accommodation camp to the Middle Bay barge ramp. An 

extension to Middle Bay Road is proposed as part of Exploratory Works 
Miles Franklin Drive Existing road leading to Spillway Road, for access to the Talbingo barge ramp 
Mine Trail Road The access road from the intersection with Lower Lobs Hole Ravine Road and the portal 

construction pad. An extension to Mine Trail Road is proposed as part of Exploratory 
Works 

On land rock emplacement 
area 

The locations for rock emplacement at Lobs Hole being the western emplacement area 
and the eastern emplacement area 

Permanent bridge The permanent bridge crossings comprising Wallace Creek Bridge and Camp Bridge 
Portal Location of surface connection with the exploratory tunnel 
Portal construction pad Area used for construction for the exploratory tunnel and portal, including ancillary 

facilities, laydown and storage, and environmental controls 
Power station An industrial facility for the generation of electric power 
Project area The area required to access and build project infrastructure, including surface and tunnel 

components of the project 
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Term Meaning 
Snowy 2.0 A pumped hydro-electric expansion of the Snowy Scheme that will link the two existing 

reservoirs of Tantangara and Talbingo through underground tunnels, and include a new 
underground power station with pumping capabilities 

Spillway Road The access road to Talbingo barge ramp 
Subaqueous rock emplacement 
area 

The location for rock emplacement within Talbingo Reservoir 

Subaqueous rock placement 
trial program 

An initial trial program of rock emplacement within Talbingo Reservoir of up to 
50,000 m3 will be carried out. The program will be implemented in accordance with a 
detailed management plan. The program may be continued to include subaqueous 
placement of a greater proportion of excavated rock (ie up to 750,000 m3) subject to 
further consultation with relevant authorities 

Talbingo barge ramp Location of barge access infrastructure at the northern end of Talbingo Reservoir 
Talbingo Spillway Structure used to provide the controlled release of flows from Talbingo Dam into the 

reservoir 
Temporary bridge A temporary structure or causeway across a watercourse to allow construction of 

permanent bridges 
Tumut 2 power station  Underground power station south of Talbingo Reservoir 
Tumut 3 power station Power station at the northern end of Talbingo Reservoir 
Upper Lobs Hole Ravine Road The section of Lobs Hole Ravine Road from where it crosses the transmission easement 

to Lobs Hole 
Variable renewable generation  Intermittent renewable wind and solar energy sources that are non-dispatchable and 

fluctuating in nature 
Wallaces Creek Bridge The permanent bridge structure across Wallaces Creek 
Water services pipeline Utility pipeline for Exploratory Works providing water supply and waste water discharge 

between accommodation camp, portal construction pad and Talbingo Reservoir 
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Abbreviations 
 

 

ABS   Australian Bureau of Statistics 

AC   Acid consuming 

ACHA   Aboriginal cultural heritage assessment 

AEP   Annual exceedance probability 

AHD   Australian height datum 

AHMIS   Aboriginal heritage management information system 

AMP   Asbestos management plan 

ANZEC   Australian and New Zealand Environment Council 

APZ   Asset protection zone 

AQGGA   Air quality and greenhouse gas assessment 

AQMP   Air Quality Management Plan 

BAM   Biodiversity Assessment Method 

BC Act   NSW Biodiversity Conservation Act 2016 

BCA   Building Code of Australia 

BDAR   Biodiversity Development Assessment Report 

BFMP   Bushfire Management Plan 

BFRHA   Bush fire risk and hazard assessment 

BOS   Biodiversity Offset Scheme 

CBA   Cost Benefit Analysis 

CBP   Concrete batching plant 

CEMP   Construction environment management plan 

CHMP   Cultural heritage management plan 

COPCs   Contaminants of potential concerns 

CSSI   Critical state significant infrastructure 

CTMP   Construction traffic management plan 

DEC   NSW Department of Environment and Conservation 

DECCW   NSW Department of Environment Climate Change and Water 

DoEE   Commonwealth Department of the Environment and Energy 

DIDO   Drive-in drive-out 

DNA   Deoxyribonucleic acid 

DPE   NSW Department of Planning and Environment 

DPI   NSW Department of Industry 
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DoI Water  NSW Department of Industry – Lands & Water 

DSM   Digital surface model 

EIS   Environmental impact statement 

EMM   EMM Consulting Pty Limited 

EP&A Act  NSW Environmental Planning and Assessment Act 1979 

EP&A Regulation  NSW Environmental Planning and Assessment Regulation 2000 

EPA   NSW Environment Protection Authority  

EPBC Act  Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

EPIs   Environmental planning instruments 

EPL   Environment protection licence 

ERP   Emergency Response Plan 

ESCP   Erosion and sediment control plan 

FIFO   Fly-in fly-out 

FM Act   NSW Fisheries Management Act 1994 

FMS   KNP Fire management strategy 

FSL   Full supply level 

FHWA   Federal highways 

g   Gram 

GDEs   Groundwater dependent ecoystems 

GL   Gigalitre 

GL/year   Gigalitres per year 

GWh   Gigawatt hour 

ha   Hectares 

HDPE   High density polythene 

HHIMS   Historic heritage information management system 

IBRA   Interim biogeographic regionalisation of Australia 

ICI   Imperial chemical industries 

ICOMOS   Australia International Council on Monuments and Sites 

ICNG   Interim construction noise guideline 

Jacobs   Jacobs Group (Australia) Pty Limited 

kL   Kilolitre 

km   Kilometre 

km²   square kilometre 

KNP   Kosciuszko National Park 

L   Litres 
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L/s   Litres per second 

LGA   Local government area 

LSC   Land and soil capability 

m   Metre 

m²   Square metre 

m³   Cubic metre 

MAT   Main access tunnel 

MNES   Matters of national environmental significance 

MOL   Minimum Operating Level 

MOU   Memorandum of Understanding 

MW   Megawatt 

MWh   Megawatt hour 

NCC   Nature Conservation Council 

NEM   National electricity market 

NML   Noise management level 

NPA   National Parks Association 

NPW Act  NSW National Parks and Wildlife Act 1995 

NPW Regulation  NSW National Parks and Wildlife Regulation 2009 

NPWS   NSW National Parks and Wildlife Service 

NSW   New South Wales 

NSW Archaeology New South Wales Archaeology Pty Ltd 

NTSCORP Limited Native Title Services Corporation Limited 

NVA   Noise and vibration assessment 

OEH   NSW Office of Environment and Heritage 

OOH   Out of hours 

PAF   Potentially acid forming 

PBP   Planning for Bush Fire Protection Guideline 

PCTs   Plant community types 

PMF   Probably maximum flood 

PoM   Plan of management 

PV   Photovoltaic 

RAPS   Registered Aboriginal Parties 

REE Act   Renewable Energy (Electricity) Act 2000 

RFS   NSW Rural Fire Service 

RMS   NSW Roads and Maritime Services 
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RNP   Road noise policy 

SEARs   Secretary's environmental assessment requirements 

SEPP   State Environmental Planning Policy 

SHC Act   NSW Snowy Hydro Corporatisation Act 1997 

SMP EMP  The Snowing Management Plan Environmental Management Plan 

Snowy Scheme  Snowy Mountains Hydro-electric Scheme 

Snowy Hydro  Snowy Hydro Limited 

SLPs   Service level providers 

SEPP   State Environmental Planning Policy 

SRD SEPP  State Environmental Planning Policy (State and Regional Development) 2011 

STP   Sewage treatment plant 

TEC   Total Environment Centre 

TECs   Threatened ecological community 

TRC   TRC Tourism Pty Ltd 

TSP   Total suspended particles 

VPA   Voluntary planning agreement 

WMP   Water management plan 
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