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UPDATES TO THE ENVIRONMENTAL IMPACT STATEMENT

During the preparation of this Environmental Impact Statement, a number of changes occurred.

Please consider these changes while reviewing this Appendix.

f  The Assessment Type of the Bango Wind Farm has transitioned from Part 3A, after its repeal,
and is now being assessed as a State Significant Development under Part 4 of the EP&A Act. Any
reference to a Part 3A assessment in attached technical assessments may be disregarded, and
considered as State Significant Development;

' Rugby Wind Farm, a wind farm that was proposed to the north of the Project has been
withdrawn. Where references are made to cumulative impacts with the Rugby Wind Farm,
please disregard these;

I Slight changes have occurred to the Rye Park Wind Farm layout, a wind farm under development
to the east of the Project. The changes made to the layout are not significant and therefore sit
within the cumulative impact assessment undertaken for this EIS. The revised layout has been
considered in the Environmental Noise Assessment and Landscape Visual Impact Assessment.
Where further references are made to the Rye Park Wind Farm layout, these will be
incorporated into future documentation where required;

f Four turbines at the south east extent of the Project, situated in the Mt Buffalo cluster have
been removed through consultation with landowners. This change has been highlighted in maps
and a review of all technical assessments has deemed that the removal of the four turbines has
resulted in a reduced. This change will be incorporated into future documentation. These wind
turbines are identified as “removed wind turbines” in the Project maps in Volume 2; and

A number of changes were made to the residence information for the Project, as a result of
construction of houses and change in occupancy status of existing buildings. These changes have
been incorporated into the EIS.
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1 Introduction

1.1 Reportobjectives

This report has been prepared to assess potential impacts to soil and water resources by the
proposed Bango Wind Farm. It is important to note that this report is not designed to be a stand-
alone document, but rather part of the Bango Wind Farm Environmental Assessment (EA) prepared
by Wind Prospect CWP Pty Ltd (WPCWP).

The aim of this report is to address the Director General’s Requirements (DGRs) issued by the
Department of Planning and Infrastructure (DoPl) and additional agency requirements provided by
the NSW Office of Water (NOW) and the Department of Industry and Investment (DII) that relate to
water quality and hydrology, excluding those related to water supply. Specifically, these are:

f Assess potential environmental impacts associated with the use of the identified water
sources including impacts on groundwater and implications for existing licensed users/basic
landholder rights (DoPI);

1 Assess the potential to intercept groundwater, including predicted dewatering volumes,
zone of drawdown and associated impact, water quality and disposal methods (DoPI);

1 Where the project involves crossing or works close to waterways, identify likely impacts to
the waterways, how the waterways are proposed to be crossed and be designed in
accordance with the NSW Office of Water Guidelines for Controlled Activities (August 2010)
(DoPI);

7 Describe the measures to minimise hydrological, water quality, aquatic and riparian impacts
(DoPI);

T Identify how works within steep gradient land or highly erosive soil types will be managed
during construction and operation (DoPI);

T Identification and assessment of any cumulative impacts which may occur as a result of the
proposed wind farm development (DoPl);

T An assessment of impact of tower construction due to blasting, road and crossing
construction, and underground cable installation on adjacent licenced water users, basic
landholder rights and groundwater dependant ecosystems (NOW);

1 An assessment of watercourses to be crossed and selection of appropriate techniques and
mitigating measures to minimise impact. Design and construction works within 40m of
watercourses are to be in accordance with “NSW Office of Water Guidelines for Controlled
Activities (August 2010)”. Significant watercourses in terms of hydrological and hydraulic
characteristics or high sensitivity due to ecological or stability characteristics need to be
protected though directional drilling techniques where underground cabling is required.
Temporary and permanent vehicle crossings would also need to be assessed within the EA
and constructed in accordance with the Office’s Guidelines for Controlled Activities (NOW)

| Details of the predicted highest groundwater table at the development site (NOW);

7 Details of any works likely to intercept, connect with or result in pollutants infiltrating into
groundwater sources (NOW);

| Details of the predicted impact of any final landform on the groundwater regime (NOW);
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Details of how the proposed development will not potentially diminish the current quality of
groundwater, both in the short and long term (NOW);

Quantification of impacts on groundwater dependant ecosystems (NOW);

Details of stream order (using the Strahler system) (NOW)

The DGRs related to water supply (including identifying water demands, determining whether an
adequate and secure water supply is available and considering the statutory context of water supply
sources) have either been addressed within the EA document or will be addressed as part of the Soil
and Water Management Plan (SWMP) (see below) and hence are not included in this report. These

DGRs are:

T Identify water sources (surface and groundwater), water disposal methods and water
storage structures in the form of a water balance (DoPl);

T Include the statutory (licensing) context of the water supply sources (DoPI);

1 Adequate mitigating, monitoring and contingency requirements to address surface water
impacts (NOW);

f Demonstrate adequate and secure water supply for the proposal. Confirmation that water
supplies for construction and associated activities are sources from an appropriately
authorised and reliable supply (NOW);

T Identification of site water demands, water sources (surface and groundwater), water
disposal methods and water storage structures in the form of water balance. This is also to
include any details water reticulation infrastructure / vehicles that supply water to the site
(NOwW);

1 Adescription and assessment of any potential requirements to intercept groundwater, zone
of drawdown and associated impact, water gquality and disposal methods (NOW);

f Existing and proposed water licensing requirements are in accordance with the Water Act
1912 and / or the Water Management Act 2000 (whichever is relevant) and the NSW Inland
Groundwater Storages Zones Order No. 1 & 2, 2008 (19 December 2008). This is to
demonstrate that existing licences (include licence numbers) and licensed uses for Water Act
licences are appropriate, and to identify where additional licences are proposed (NOW).

7 Details of proposed groundwater extraction; including purpose, location and construction
details of all proposed bores and expected annual extraction rates (NOW);

1 Describe the flow directions and rates and the physical and chemical characteristics of the
groundwater source (NOW);

1 Details of the existing groundwater users in the area (including the environment) and
include details of any potential impacts on these users (NOW);Assessment of the quality of
groundwater for the local catchment (NOW);

7 Details on preventing groundwater pollution so remediation is not required (NOW);

7 Details on protective measures to minimise any impacts on groundwater dependant
ecosystems (NOW);

7 Details of proposed methods of disposal of the waste water and approval from the relevant
authority (NOW);

f  Assessment of the potential for saline intrusion of the groundwater and measures to

prevent such intrusion into the groundwater aquifer (NOW);
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7 Details of the results of any models or predictive tools used to predict groundwater
drawdown, inflows to the site and impacts on affected water sources.

1 Where potential impact/s are identified the assessment will need to identify limits to the
level of impact and contingency measures that would remediate, reduce or manage
potential impacts to the existing groundwater resource and any dependant groundwater
environment or water users (NOW);

T All proposed groundwater works must be identified in the proposal and an approval
obtained from the Office prior to their installation (NOW);

T All predicted groundwater extractions must be accounted for though adequate licensing
(NOW);

T Identify sources of surface water (NOW);

7 Details of any proposed surface water extraction, including quantity, purpose, location fo
existing pumps, dams, diversions, cuttings and levees (NOW);

7 Details of available surface water licences that could be purchased to account for any
proposed extractions (NOW);

71 Detailed description of any proposed development or diversion works including all
construction, clearing, draining, excavation and filling (NOW);

1 An assessment of the proposed methods of excavation, construction and material
placement on the watercourse and associated vegetation (NOW);

1 Adetailed description of all potential water related environmental impacts of any proposed
development in terms of riparian vegetation, sediment movement, water quality, hydrologic
regime (NOW);

T A description of the design features and measures to be incorporated into any proposed
development to guard against anything more than minimal long term actual and potential
environmental disturbances, particularly in respect of maintaining the natural hydrologic
regime and sediment movement patterns and the identification of riparian buffers (NOW);

7 Details of the impact on [surface] water quality and remedial measures proposed to address
more than minimal adverse effects (NOW)

It is important to note that this report constitutes a desktop assessment using published maps and
reports. Prior to construction activities a site specific geotechnical assessment must be undertaken
and a Construction Environmental Management Plan (CEMP), an Operation Environmental
Management Plan (OEMP) and a Soil and Water Management Plan (SWMP) prepared. Since the
DGRs were received, the NSW Office of Water Guidelines for Controlled Activities (August 2010) have
been updated. The most recent version, Guidelines for Riparian Corridors on Waterfront Land, came
into effect on 1° July 2012. The rules contained within the 2012 guidelines have been used in this
report.

1.2 Project location

The proposed Bango Wind Farm (the Project) is located in the Tablelands region of New South
Wales, approximately 20km north of Yass, approximately 7km south-east of Boorowa and
approximately 17km northeast of Binalong. Two boundaries have defined for the Project: the Project
Site (encompasses the entirety of all cadastral parcels that intersect infrastructure features
associated with the Project) and the Study Area (a buffer zone of approximately 200 metres around
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all infrastructure associated with the Project and the area of investigation for field work) (Figure
1.1). The Project Site:

1 is within the Lachlan Catchment Management Authority (CMA) region (Upper Slopes sub-
region);

1 spans two local government areas (LGAs): Boorowa LGA and Yass Valley LGA; and

T is within two IBRA (Interim Biogeographic Regionalisation of Australia) regions: NSW South
Western Slopes (sub-region: Northern Inland Slopes Upper Slopes) and South Eastern
Highlands (subregion: South Eastern Highlands).

The Project comprises three ‘Clusters’ of wind turbines, the Project Site and Study Area. The Mt
Buffalo Cluster incorporates the east of the Project, the Kangiara Cluster incorporates the centre of
the project, with the Langs Creek Cluster incorporating the north west of the Project. The Project
Site has been defined as land within the cadastre boundaries of all properties subject to this
proposal, comprising an area of 7,683 ha. The Study Area has been defined as a 200 m wide corridor
in which all proposed infrastructure will be contained, comprising an area of 1,888 ha. Rolling hills to
the east and agricultural plains to the west form the landscape of the Project Site. The majority of
native vegetation has been partially or fully cleared for grazing and a small amount of cropping.
Some patches of woodland and open forest remain, however these are predominantly restricted to
poorer soils.

1.3 Project description
Two potential turbine layouts will be submitted to DoPI for the EA:

T Layout 1: Up to 122 wind turbine generators. The largest tower height under consideration
is 120 m with a maximum rotor diameter of 144m. Alternative tower heights between 80
and 120 m are also under consideration

T Layout 2: Up 96 wind turbine generators. The largest tower height under consideration is
120 m with a maximum rotor diameter of 144m. Alternative tower heights between 80 and
120 m are also under consideration

Associated infrastructure including

T 6 maccess tracks, passing bays and hardstand areas suitable for cranes
1 Approximately 61 km of up to 66 kV underground transmission lines and control cables;
1 Overhead transmission lines with easements of varying widths:
0 0.86km of single circuit 33kV line with easement width of 30m;
0 7.82km of double circuit 33kV line with easement width of 45m; and
o 0.65km of double circuit 33kV and 132kV with easement width of 75m
One 150 by 150 m collector substation;
One 220 by 160 m switching station at point of connection;
One or more operation facilities building to house control and communications equipment
Wind monitoring masts
Temporary construction facilities (site compound and office, mobile concrete batching
plants, rock crushing facilities)
f  Connection to TransGrid’s 330 kV transmission network

= = —a -—a A

The impacts of both layouts are considered as part of this assessment.
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Figure 1.1: Project Overview
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2 Regulatory context

2.1 NSW Legislation

The key piece of legislation relating to surface water and groundwater management in NSW is the
Water Management Act 2000 (WM Act). The key pieces of legislation relating to soil management
are the WM Act and the Protection of the Environment (Operations) Act 1997 (POEO Act). Other
relevant pieces of NSW legislation include:

T Soil Conservation Act 1938 (SC Act)

Water Act 1912

Environmental Planning and Assessment Act 1979 (EP&A Act)
Fisheries Management Act 1994 (FM Act)

Contaminated Land Management Act 1997 (CLM Act)

Water Management (General) Regulation 2011 (WM Regulation)

= = —a —a A

The WM Act provides the statutory framework for managing water in NSW, recognising the need to
allocate water for environmental flows and groundwater systems, while providing licence holders
with secure access to water and opportunities to trade water through the separation of water
licences from land (NOW 2013a). In relation to soils management it states that:

1 The WM Act aims to integrate the management of water sources with the management of
other aspects of the environment, including the land, its soil, its native vegetation and its
native fauna (Chapter 1 Section 3f)

1 Water use / drainage activities / floodplain management / controlled activities / aquifer
interference activities “should avoid or minimise land degradation, including soil erosion,
compaction, geomorphic instability, contamination, acidity, waterlogging, decline of native
vegetation or, where appropriate, salinity and, where possible, land should be
rehabilitated”(Chapter 2 Part 1 Division 1 Section 5)

The Water Act 1912 is being progressively phased out and replaced by the WM Act. Some provisions
are still in force

The Water Act 1912 is being progressively phased out and replaced by the WM Act. The Act now has
only a limited role in regulation limited to the issue of new water licences and the trade of water
licences and allocations in those water sources (rivers, lakes and groundwater aquifers) in NSW
where water sharing plans have not commenced. The Act will be repealed in its entirety once the
whole of the WM Act becomes operational.

The POEO Act regulates water and land pollution, which may cause contamination (EDO 2012a). It
enables the creation of explicit protection of the environment policies (PEPs) and provides a single
licensing arrangement for environment protection licenses issued by the Environment Protection
Authority (EPA).

The CLM Act regulates seriously contaminated sites in NSW and establishes a process for the EPA to
identify, investigate and (where appropriate) order the remediation of land if the EPA considers the
land to be significantly contaminated (EDO 2012a)

The SC Act provides for the conservation of soil and farm water resources and for the mitigation of
erosion.
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The EP&A Act is the is the regulatory framework governing urban planning. The Act requires the
relevant control authority to take into consideration the impacts of a proposed development or
land-use change on the natural and built environment and the community.

The FM Act provides the regulatory framework for managing NSW’s fisheries resource and sets out
the legal requirements for commercial and recreational fishing and aquaculture activities. It also
provides for the conservation of certain fish and fish habitat and includes a management framework
for threatened fish and marine vegetation species and their habitats (Industry and Investment NSW
2010).

The WM Regulation contains details of exemptions to the requirement to hold a controlled activity
approval. In particular it creates an exemption from the need for an approval under the WM Act for
the construction or use of certain water supply works that are included in a project under the SC Act.

2.2 Policies and plans

Numerous policies and plans relate to soil and water management within NSW. The following table
includes those policies listed in the DGRs, and issued by NOW as well as policies listed by ELA (2011)
and EDO (2012b) (Table 2.1). Of the policies listed in the NOW DGRs, several are not relevant to the
Bango Project. These include the NSW Inland Groundwater Shortage Zones Embargo Order 1 and 2
(December 2008) — not relevant as the project area is not located within any of the groundwater
management areas or parishes listed in the Embargo; the Murray Darling Basin Section 22B Embargo
Order on Part 2 applications under the Water Act 1912 - not relevant as two water-sharing plans
have commenced within the Project Area; Guideline to the Policy for Groundwater Transfers in
Inland NSW OQutside Water Sharing Plan Areas (August 2009) - not relevant as two water-sharing
plans have commenced within the Project Area; and State Environmental Planning Policy No 52—
Farm Dams and Other Works in Land and Water Management Plan Areas (2008) — not relevant as no
dams are proposed to be constructed as part of the Project. It should be noted that the Catchment
Action Plan for the Lachlan Catchment has been recently upgraded by the Lachlan Catchment
Management Authority and was submitted to Minister Hodgkinson on the 1 February 2013.

Table 2.1: Policies and plans relevant to the Project

Policy / Plan Aim / Objectives Relevance to Bango Wind
Farm
NSW State Rivers | Aims to manage the rivers of NSW in ways which: slow, Broad principles for
and Estuaries halt or reverse the overall rate of degradation in their managing construction and
Policy (1991) systems; ensure the long-term sustainability of their operation to minimise the
essential biophysical functions; maintain the beneficial effect on watercourses

use of their resources. It is a framework policy primarily
directed at the broad regulatory, informational and
operational environments of resource management
agencies and applies to rivers and estuaries and adjacent
riverine plains. Describes six broad principles to achieve
the policy aims and provides for a set of ten component

polices.
NSW Sand and A component policy of the NSW State Rivers and Estuaries | Relevant if sand or gravel
Gravel Extraction | Policy 1991. Aims to ensure that extraction of sand and needs to extracted from
Policy for Non- gravel from the state’s non-tidal rivers is undertaken on a | watercourses for
Tidal Rivers sustainable use basis; to manage the extraction in sucha | construction.
(1992) way which minimises any detrimental effects on the

riverine environment; to ensure that the policy is
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Policy / Plan

Aim / Objectives

Relevance to Bango Wind
Farm

consistent with the aims of other government policies and
initiatives. Scope of management strategies outlined in
the policy are limited to extraction of sand and gravel
from active river channels.

NSW Weir Policy
(1997)

Halt and where possible, reduce and remediate the
environmental impacts of weirs

Construction / upgrade of
access tracks over
watercourses. Crossings
must not impede natural
water flows.

NSW State Adoption of the State Groundwater Policy means that the | Impacts of construction and
Groundwater sustainability of groundwater resources and their operation on groundwater
Policy Framework | ecosystem support function will be given explicit need to be to be identified
Document (1997) | consideration in resource management decision making and avoided or minimised
(DLWC 1997). where possible. This includes
soil contamination.
NSW The Groundwater Quality Protection Policy is specifically Impacts on groundwater
Groundwater designed to protect groundwater resources against flow and quality during
Quiality pollution. Adoption of the State Groundwater Policy, construction and / or

Protection Policy
(1998)

means that the sustainability of groundwater resources
and their ecosystem support functions will be given
explicit consideration in resource management decision
making (DLWC 1998).

operation should be avoided
if possible or minimised. This
includes containing
pollutants and avoiding
disruption to groundwater
flow

Policy and
Guidelines for
Aquatic Habitat
Management and
Fish Conservation
(1999)

Prepared by NSW Fisheries in order to improve the
conservation and management of aquatic habitats in
NSW. It is targeted at local and state government
authorities, proponents of developments and their
advisors, and individuals or organisations concerned with
the planning and management of our aquatic resources,
including conservation organisations (NSW Fisheries
1999). Contains descriptions of important freshwater,
estuarine and marine fish habitats, and developments
that may impact upon them. It also contains NSW
Fisheries’ legal requirements, policies and application
forms for a number of activities (NSW Fisheries 1999).

Guidelines should be
consulted when making
planning and construction
decisions, particularly in
relation to watercourses
within the Study Area and
along access routes.

Advice to Water
Management
Committees No.
8 Groundwater

This document is a cut down version of the 2003 NSW

Groundwater Quantity Management Policy, which was
never released (G. Smith, pers. comm.). This document
aims to achieve the efficient, equitable and sustainable

The 14 principles in the
policy should be consulted
when making planning and
construction decisions,

Quantity use of the state’s groundwater via 14 principles that particularly in relation to

Management outline how groundwater resources shall be utilised and excavation activities within

(undated) monitored. the Study Area and along
access routes.

NSW State The Groundwater Dependent Ecosystem Policy Impacts on groundwater

Groundwater specifically sets out a process by which the water dependant ecosystems

Dependent management plans prepared by water management during construction and / or

Ecosystem Policy
(2002)

committees will apply the principles of the Policy at a
local level, identify and classify groundwater dependant
ecosystems and ensure that water is provided to meet
environmental needs and the needs of present and future
users (DLWC 2002)

operation should be avoided
if possible or minimised. This
includes containing
pollutants, avoiding
disruption to groundwater
flow and undertaking
rehabilitation works if
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Policy / Plan Aim / Objectives Relevance to Bango Wind
Farm
necessary

NSW Water Lists the water quality and river flow objectives for the Should be consulted when

Quality and River
Flow Objectives
for the Lachlan
River Catchment
(2006)

Lachlan River catchment, which should be used to
develop plans and actions affecting water quality and
river health (DECCW 2006). The Boorowa River and
surrounding streams are categorized as uncontrolled
streams with largely natural flow patterns. Water quality
objectives are the protection of aquatic ecosystems,
visual amenity, primary and secondary contact recreation,
water supply for livestock, irrigation, homesteads and
drinking, and cooked aquatic foods. River flow objectives
are protect pools in dry times, natural low flows,
important rises in water levels, maintain wetland and
flood plan inundation, manage groundwater for
ecosystems and minimise the effects of weirs and other
structures (DECCW 2006).

making planning and
construction decisions.

NSW Wetlands
Policy (2010)

Protect and sustainably manage a statewide network of
wetlands by setting priorities for wetland programs,
supporting integrated water management in the Murray
Darling Basin, and complement the existing statutory
framework relating to wetlands (DECCW 2010a)

Consideration must be given
to loss of riparian vegetation,
biodiversity and impacts on
water quality

NSW Policy for
Managing Access

Sets out a framework for how access to water will be
managed in groundwater sources that are fully buried or

The Project Site overlies the
Lachlan Fold Belt

to Buried partly buried. Specifically it outlines the limits to access Groundwater Management
Groundwater to water from storage in porous rock groundwater Area - a fully buried
Sources (2011) sources excluding the groundwater sources of the Great groundwater source.

Artesian Basin and provides the licensing and approval

requirements for the take of water from all contributing

water sources.
Water Sharing Water sharing plans are prepared under the WM Act, and | A water licence will be
Plan for the establish rules for sharing water between the required if the Project
Lachlan environmental needs of the river or aquifer and water proposes to extract water
Unregulated and | users, and between different types of water use such as from watercourses.
Alluvial Water town supply, rural domestic supply, stock watering,
Sources (2012) industry and irrigation. The Lachlan Unregulated Plan

covers 22 unregulated surface water sources that are

grouped into one extraction management unit and two

alluvial groundwater sources (Upper Lachlan and Belubula

Valley). The plan does not cover the regulated reaches of

the Lachlan River nor the fractured rock aquifers, porous

rock aquifers and the alluvial aquifers of the lower Lachlan

catchment. These water sources are covered in other

water sharing plans.
Water Sharing The MDB Fractured Rock Plan area includes all fractured A water licence will be
Plan for the NSW | rock groundwater sources and miscellaneous, unmapped | required if the Project

Murray Darling
Basin Fractured
Rock
Groundwater
Sources (2012)

alluvial sediments that overly outcropping fractured rock
groundwater sources as well as porous rock sediments
that occur within groundwater sources that are
predominantly fractured rock that are not included in
other water sharing plans. Ten groundwater sources are
covered by the plan, including the Lachlan Fold Belt
province. The Plan provides greater certainty for water
users and clear trading and access rules, protection for
groundwater sources from over-extraction, and imposes

proposed to extract water
from the Lachlan Fold Belt
groundwater source.
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Policy / Plan Aim / Objectives Relevance to Bango Wind
Farm
new restrictions on access that may be applied to specific
areas that need protection or to manage groundwater
surface water connectivity.
NSW Office of The assessment is required to take into account the Guidelines should be

Water Guidelines
for Controlled

following NOW guidelines:
1 In-stream works

consulted when making
planning and construction

Activities on § Laying pipes and cables in watercourses decisions, particularly in
Waterfront Land { Outlet structures relation to watercourses
(2012) 1 Riparian corridors within the Study Area and
f  Vegetation Management Plans along access routes.
I Watercourse crossings
NSW Office of Provides guidance on new rules regarding controlled Guidelines should be
Water Guidelines | activities on waterfront land and in riparian corridors. consulted when making
for Riparian Defines a riparian corridor, provides a methodology for planning and construction
Corridors on calculation of their width, and includes matrix that decisions, particularly in
Waterfront Land | enables applicants to identify certain works and activities | relation to watercourses
(2012) that can occur on waterfront land and in riparian within the Project area and
corridors (NOW 2012). along access routes.
NSW Aquifer Clarifies the requirements for obtaining water licences for | If any aquifer (a groundwater
Interference aquifer interference activities under NSW water system that is sufficiently

Policy (2012)

legislation, and establishes and objectively defines
considerations in assessing and providing advice on
whether more than minimal impacts might occur to a key
water-dependent asset.

permeable to allow water to
move within it) is penetrated
or dewatered for
construction purposes this
Policy applies.

3 Methodology

3.1 Desktop review
The following databases and resources were used to compile information for this report:

T Bureau of Meteorology climate averages;

Soil Landscapes of the 1:250,000 Goulburn mapsheet;

NSW Mitchell Landscapes;

Geological mapping of the 1:100,000 Boorowa and Yass mapsheets; and

Surface water monitoring stations and groundwater bore locations from NSW Office of
Water.

= —a —a A

3.2 GIS Analysis

3.2.1 Stream definition and stream order

In accordance with the NSW Office of Water (NOW) guidelines for riparian corridors on waterfront
land, the 1:25,000 (where applicable) and 1:50,000 (where applicable) Digital Topographic Database
mapping has been used to define streams within the Project Site. Each stream has been categorised
by NOW using the Strahler Stream Order hierarchy. According to this hierarchy, a first order stream
is the smallest and almost always ephemeral. As water flows down the catchment, and streams
converge, the stream order number increases.
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Using the Strahler number, the guidelines for riparian corridors on waterfront land (NOW 2012)
recommend variable widths for vegetated riparian zones (VRZs) (Table 3.1 and Figure 3.1). Streams
within the Project Site were buffered to the maximum distance specified in the guidelines to create
VRZs within the GIS. It is worth noting that streams have been mapped as lines and thus have no
channel width within the GIS. As a consequence, VRZs are likely to be wider on the ground, to
accommodate the variable width of the channel.

Table 3.1 Recommended vegetated riparian zone widths under the Water Management Act 2000

(NOW 2012)
Watercourse type VRZ width (metres) Total Riparian Corridor width
(Strahler number) (each side of watercourse) (metres) (plus channel width)
1% order 10 20
2" order 20 40
3 order 30 60
4™ order and greater 40 80

*Includes estuaries, wetlands and any parts of rivers influenced by tidal waters

: vegetated riparian zone
i
i
i

channeal

Riparian corridor
Figure 3.1: Riparian corridor and Vegetated Riparian Zones (NOW 2012)

3.2.2 Groundwater

The relevant Groundwater Management Areas were identified using GIS data created by ABARES
(2012). The average upper limit of the water bearing zone (WBZ) of groundwater bores that
intersect the Study Area or are within approximately 500m of the Study Area was determined using
data from OEH (2013). The average WBZ for the Study Area was compared to expected excavation
depths during construction primarily associated with the turbine footings to determine if there is
likely to be any interaction with groundwater layers as a result of the development.

4 Climate

The Bango Wind Farm Project area is located on the boundary of the South Western Slopes and
South Eastern Highlands bioregions of NSW. The local climate is characteristic of the South Eastern
Highlands bioregion: temperate with warm summers and no dry season (OEH 2011). Rainfall is
reasonably evenly distributed throughout the year, with slightly less rainfall recorded between
February and May (Bureau of Meteorology 2013).

A summary of climate data from Kangiara (Laverstock) (Station No 73023, elevation 560 m),
Boorowa Post Office (Station No 70220, elevation 488 m) and Yass (Linton Hostel) (Station No 70091,
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elevation 520 m) from the Bureau of Meteorology (Bureau of Meteorology 2013) is presented in

Table 4.1.

Table 4.1 Annual weather conditions (BoM 2013)

Weather Conditions

Measurements

Kangiara (Laverstock)

Boorowa Post Office

Annual mean rainfall 689.5 mm

612.6 mm

Highest mean monthly rainfall 66.4 mm (July)

57.9 mm (October)

Lowest mean monthly rainfall 43.7 mm (February)

42.7 mm (February)

Yass (Linton Hostel)

Boorowa Post Office

Annual mean minimum / maximum temperature 7.2°C/20.7°C

51°C/19.3°C

Highest mean monthly maximum temperature 29.5 °C (January)

26.1 °C (January)

Lowest mean monthly minimum temperature 1.1 °C (July)

-3.2°C (June)

The Wellington (Agrowplow) Station (Station No 65034, elevation 305 m) is the closest station with
records for the annual number of clear, cloudy and rainy days. Data recorded at this station indicates
an annual average of 138.1 clear days, 91.9 cloudy days and 61.4 days with rainfall greater than or
equal to 1mm (BoM 2013).

5 Landforms and Geology

5.1 Topography and Land capability

Rolling hills dominate the landscape of the Study Area. Approximately 4% of the Study Area has
slopes greater than 15%, these mostly occur in the Mt Buffalo Cluster.

Five land capability classes intersect the Study Area (Emery 1986) (Table 5.1 and Figure 5.1).
Capability classes categorise land in terms of its general limitations and are based on an assessment
of the biophysical characteristics, the extent to which these will limit a particular type of land use,
and the current technology that is available for the management of land (Emery 1986).

Table 5.1: Land capability classes mapped within the Study Area (Emery 1986)

Class | Description Interpretation and Implications
M Suitable for regular | Structural soil conservation works such as graded banks, waterways and
cultivation diversion banks, together with soil conservation practices such as

conservation tillage and adequate crop rotation.

v Suitable for grazing
with occasional
cultivation

Soil conservation practices such as pasture improvement, stock control,
application of fertiliser and minimal cultivation for the establishment or
re-establishment of permanent pasture.

\Y Suitable for grazing
with occasional
cultivation

Structural soil conservation works such as absorption banks, diversion
banks and contour ripping, together with the practices as in Class IV.

Vi Suitable for grazing
with no cultivation

Soil conservation practices including limitation of stock, broadcasting of
seed and fertiliser, prevention of fire and destruction of vermin. May
include some isolated structural works.

Vil Other Land best protected by green timber.
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Figure 5.1: Land capability
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