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Glossary and Abbreviations

Term/Abbreviation | Definition

AEP (Annual Annual Exceedance Probability. The change of a flood of a given or large size occurrin
Exceedance one year, usuallgxpressed as a percentage. In this study AEP has been used consister
Probability) define the probability of occurrence of flooding. The following relationships between AE
and ARI applies to this study (ARR, 2019).
Frequency AEP AEP (1 in
Descriptor =y (%0) x) A
12
6 99.75 1.002 0.17
Very frequent 4 98.17 1.02 0.25
3 95.02 1.05 0.33
2 86.47 1.16 0.50
1 63.2 1.58 1.00
0.69 50.00 2 1.44
0.5 39.35 2.54 2.00
Frequent
0.22 20.00 5 4.48
0.2 18.13 5.52 5.00
0.11 10.00 10.00 9.49
0.05 5.00 20 20.0
Infrequent 0.02 2.00 50 50.0
0.01 1.00 100 100
0.005 0.50 200 200
Rare 0.002 0.20 500 500
0.001 0.10 1000 1000
0.0005 0.05 2000 2000
0.0002 0.02 5000 5000
Extremely Rare |
Extreme PMP
AHD Australian Height Datum. A common national surface level datum approximately
corresponding to mean sea level.
ARR Australian Rainfall and Runoff. Guidelines prepared by the Institute of Engineers Austré
the estimation of design floods.
ASS / PASS Acid Sulfate Soils or Potential AS8dIfate Soils
BESS Battery Energy Storage System
CEMP Construction Environmental Management Plan

Development

The maximum extent of ground disturbance associated with the construction and operg

footprint of the Project. The development footprint would cover an area of upltdha within the
Project Area.
Discharge The rate of flow of water measured in terms of volume per unit time, for example, cubic

metresper second (m3/s). Discharge is different from speed or velocity of flow, which is
measure of how fast the water is moving for example, metres per second (m/s).
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Term/Abbreviation ‘ Definition

Flood Relatively high stream flow which overtops the natural or artificial banks in any part of g
stream, river, estuary, lake or dam, and/or local overland flooding associated with majo
drainage before entering a watercourse, and/or coastal inundation reguftiom
superelevated sea levels and/or waves overtopping coastline defences excluding tsung

Flood risk Potential danger to personal safety and potential damage to property resulting from

flooding. The degree of risk varies with circumstances across the full range of floods.
Floodrisk in this manual is divided into 3 types, existing, future and continuing risks. The
described below:

Existing flood risk: the risk a community is exposed to as a result of its location on the
floodplain.

Future flood risk: the risk a community may be exposed to as a result of new developm
on the floodplain.

Continuing flood risk: the risk a community is exposed to after floodplain risk managem
measures have been implemented. For a town protected by levees, the continuing floo
is the consequences of the levees being overtopped. For an area withodibadplain risk
management measures, the continuing flood risk is simply the existence of its flood
exposure.

Flood storage areag

Those parts of the floodplain that are important for the temporary storage of floodwater
during passage of a flood. The extent and behaviour of flood storage areas may chang
flood severity, and loss of flood storage can increase the severity af filopacts by
reducing natural flood attenuation. Hence, it is necessary to investigate a range of flooo
before defining flood storage areas.

Floodplain Area of land which is subject to inundation by floods up to and including the probable
maximum flood event, that is flood prone land.

GW Gigawatt

GWh Gigawatthour.

Hazard A source of potential harm aituation with a potential to cause loss. In relation to this
manual the hazard is flooding which has the potential to cause damage to the commun

Hydrology The study of the rainfall and runoff process; in particular, the evaluation of peak flows, f
volumes and the derivation of hydrographs for a range of floods.

ICNIRP International Commission on Ndonizing Radiation Protection

Involved Dwelling

Dwelling located on land owned by landholders involved in the Project

Involved landholder

A landholder whose property would have Project infrastructure located on it.

kL Kilolitre, one thousand litres

km Kilometres

kv Kilovolt

m AHD Metres Australian Height Datum (AHD)

m/s Metres per second. Unit used to describe the velocitflaidwaters.

Gundary Solar Farm
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Term/Abbreviation ‘ Definition

m/s [ dzo A0 YSGNXBa LISNI aSO02yR 2NJ aOdzyrSda¢ o |
discharges. It is the rate of flow of water measured in terms of volume per unit time.

MHRDC Maximum Harvestable Right Dam Capacity

ML Megalitre, one million litres

MNES Matter of National Environmental Significance

MW Megawatt

Nortinvolved
dwelling

Dwelling located on land owned by landholders not involved in the Project

Norrinvolved

A landholder whose property is located in proximity to the Project Area but would not hé

landholder Project infrastructure located on it. Potential impacts to Aomolved landholders are
investigated in the EIS.
NVR Map Native Vegetation Regulatory Map

PMF (Probable
maximum flood)

The largest flood that could conceivably occur at a particular location, usually estimated
from probable maximum precipitation coupled with the worst flood producing catchmen
conditions. Generally, it is not physically or economically possible to providglete

protection against this event. The probable maximum flood defines the extent of flood p
land, that is, the floodplain.

Project Area

The total area in which the Project would be developed. The Project Area covers
approximately702 ha.

Risk Chance of something happening that will have an impact. It is measured in terms of
consequences and likelihood. In the context of the manual, it is the likelihood of
consequences arising from the interaction of floods, communities, and the environment

Runoff The amount of rainfall which ends up as a streamflow, also known as rainfall excess.

Scour Erosion by mechanical action of water, typically of soil.

Sensitive receiver

Noninvolved dwellings in proximity to the Project Aresat may be sensitive to noise,
visual, traffic and other impacts. Potential impacts to sensitive receivers are investigate
the EIS.

Solar farm site

The parcels of land where the solar farm would be located, covering an area of
approximately702 ha.

TUFLOW TUFLOW is a computer program which is used to simulatestréace flow for flood and
tidal wave propagation. It provides coupled 1D and 2D hydraulic solutions using a powg
and robust computation. The engine has seamless interfacing with GIS amnigig wsed
across Australia.

WAL Water Access Licea.

WSP Water Sharing Plan

Gundary Solar Farm
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1.0 Introduction

1.1 Project Overview

Lightsource Development Servicgsstralia Pty Ltd (Lightsource bp) proposes to develop the Gundary Solar
Farm (the Project) in the Southern Tablelands region of New South Wales (NSW), approximately
10kilometres (km) southeast of Goulburn within the Goulburn Mulwaree Local Government Area (LGA)
(seeFigure 1.).

TheProjectwill include the construction, operation, maintenance and decommissioning of &é@awatt

peak MWp) solar photovoltaic (PV) generatidacility witha Battery Energy Storage System (BES®)

ancillary infrastructureincludingan onsite substation and connection to an existing 330 kilovolt (kV)
transmission lindthe Project)¢ KS t N2 2S00 Qa 02 y O SHigurdA.AThePrlojecewdlti A a  LJI
gain accessiathe existing drivewawt 961 Windellama Road. Intersection works on Windellama Road are
proposed as part of the Projeirt order to upgradehe Project acces® accommodate heavy vehicles

Subiject to the final design process, the Project would comprise the following key elements:

1 approximately660,000 solar panels bifacial flat plate solar PV modules in sitxxigetracking
arrangement with anaximum height of 3netres (m) above ground leyealccasionally reaching up to
4 m depending on the topography

9 acentralised and/or deentralised lithiurrion BESSf up to 555MWp (1,570 MWh) capacity, to store
energy generated by the Project

1 onsite33/330 kV switchyard and substation, with underground electrical conduits and cabling leading
from the solar panels into the substation yard, and overhead lines reaching above to the existing
330 kV transmission line

9 internaland perimeter gravel access tracks, including a number of watercourse crossings (via culverts
and bed level crossings) within the Project Area, where required, to manage existing surface water
flows and access points

1 temporaryancillary facilities, including a construction compound (including office amenities, parking
and storage) and laydown areas

1 permanentsite office, operations and maintenance building with parking for the operations team

1 primaryaccess point from the existing driveway off Windellama Road, with proposed intersection
works on Windellama Road tgpgradethe Project acces® accommodate heavy vehicles

1 an emergency access point proposed on the east, via the existing entrance off Kooringaroo Road
1 perimetersecurity fencing and water tanks.

The Project is expected to operate for up to 40 years. After its operational life, the Project would either be
decommissioned (by removing all infrastructure and returning the site to its existing land capability) or
repurposed with new PV equipment subjea technical feasibility and planning consents.

Gundary Solar Farm Introduction
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The conceptual layout for the Projgotovidedin Figure 1.2has been designetthrough an iterative process
to avoid impacts to main watercourses traversing through the Project Area (namely Gundary Creek and
Bullamalito Creek)areas prone to floodingnd highquality biodiversity values (such as Threatened
Ecological Communities (TECs) and habitat for threatened spéltiedpyout haslsomaintained
appropriate setbacks of approximately 20 m to 40rom all second order and higher streains

accordance with th&uidelines for riparian corridors on waterfront lafRPE, 2012a)

The Project is a State Significant Development (SSD) Gtaker Environmental Planning Policy (Planning
Systems) 202(Planning Systems SEPP), as the Project is development for the purposes of electricity
generating works and the capital investment value of the Project is over $30 million. A development
application (DA) for the Project is required to be submitted undet £af the Environmental Planning and
Assessment Act 197BP&A Act).

1.2 Purpose and Scope

This Water Resources Impact Assessment (WRIA) has been prepared by Umwelt in accordance with the
{ SONBGIFNEQA 9YDBANBYYSY(l t issuediofla Moveiipei?022) SduetbNleY Sy i a
then Department of Planning and Environment (D@ the Department of Planning, Housing and
Infrastructure (DPHI)as presented irBectionl.3. A standalone Flood Impact and Risk Assessment has
beenundertakenby WRM Water and Environment (WRRD24 in support of ths WRIA. Thé&lood Impact
and Risk Assessmestprovided in full ilAppendix A with the key findings summarised in this report

ThisWRIAprovides an assessment of the potential surface walesundwater, water quality and
hydrology impacts associated with tikenstruction and operation of theroject and includes the following
scope

1 Identifying relevant regulatory requirements for the Project with respect to water resources in the
Project Area.

1 Confirming the environmental values and water quality objectives associated with surface water
resources.

1 Assessing 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.

9 Assessing the risk of potential impacts on surface water resources and flood regimes in the Project Area
and identifying appropriate mitigation measures to manage the potential impacts.

9 Assessinghe potential impacts of thérojecton the Sydney drinking water catchment, and whether
the Projectcan be constructed and operated to have a neutral or beneficial effect on water quality
consistent with the provisionsf State Environmental Planning Policy (Biodiversity and Conservation)
2021

Gundary Solar Farm Introduction
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1.3 Assessment Requirements

The SEARGer the Projectidentify keyissues and referenced guidelingst must be addressed in the
Environmental Impact Statement (EIBable 1.1references the relevant requirements for water and
wherethesehave been addressed in this report.

The Agency Advice and where in the WRIA it has been addressed is inclAgge mnalixB.

Tablel.1 SEARs Items and Responses

Requirement Section where addressed

Water ¢ including:
a detailed and consolidated site water balance and Section4.0

an assessment of the likely impacts of the development (including flooding) on | Section5.0, Section6.0
surrounding watercourses (including their Strahler Stream Order) and groundwat and Section7.0

resources and measures proposed to moniteguce and mitigate these impacts
including water management issues having regard to the Solar Guideline;

details of water requirements and supply arrangements for construction and Section4.3
operation; and

an assessment of the potential impacts of the development on the Sydney drinkil Section5.0and
g1 GSNI OF OKYSy Gz AyOfdRAYy3I O2yaAiRSNI| Section7.0
practices and standards, stormwater quality modelling (MUSIC), and whether the
development can beanstructed and operated to have a neutral or beneficial effec
on water quality consistent with the provisions $fate Environmental Planning Poli
(Biodiversity and Consation) 2021;

where the project involves works within 40 metrekany river, lake or wetlands Section4.2and
(collectively waterfront land), identify likely impacts to the waterfront land, and hg Section7.0

the activities are to be designed and implemented in accordance with the DPI
Guidelines for Controlled Activities on Waterfront L&2@IL8) and (if necessarWhy
Do Fish Need to Cross the Road? Fish Passage Requirements for Waterway Cr(
(DPI 2003), anBolicy & Guidelines for Fish Habitat Conservation & Management

(DPE, 2013);
a description of the erosion and sediment control measures that would be Sectiond.1and
implemented to mitigate any impacts in accordance withnaging Urban Section8.0

Stormwater: Soils & Constructifibandcom, 2004);

assessing the impacts of the development, including any changes torfboand Section6.0, Section7.2
overland flows orsite or offsite, and detail design solutions and operational and Sectior8.0
procedures to mitigate flood risk where required.

This report has been prepared in accordance with the following guidelines and legislative requirements:

9 LargeScaleSolar Energy GuideligBPE, 2022).

NSWWater Management Act 2000VM Act)

1 NSWWater Act 1914Water Act)
1 Relevant Water Sharing Planghin the Project Area
Gundary Solar Farm Introduction
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1 Groundwater
o NSW State Groundwater Policy Framework Document and component policies (DPE)
o NSWAgquifer Interference Policy 20{PPE)

o National Water Qualitjlanagement Strategy Guidelines for Groundwater Protection in Australia
(ARMCANZ/ANZECC)

1 Flooding

o Floodplain Development Manué@DEH)

o Floodplain Risk Management Guidel{iGzEH)

0 Australian Rainfall and Runoff Guidelines 2019
1 Surface Water

o0 NSW Governmentater Quality and River Flow Objectias
http://www.environment.nsw.gov.au/ieo/

o Australian Guidelines for Fresh and Marine Water Quality (Australian and New Zealand
Governments and Australian state and territory governments, Canberra ACT, Australia, 2018)
(ANZG, 2018).

o0 Managing Urban Stormwater: Soils and constructicendcom 2004 and Volume 2 (Department
of Environment and Climate Change, 2008).

o Developments in the Sydney Drinking Water CatchmémMater Quality Information Requirements
(WaterNSW, 2023)

o Neutral or Beneficial Effect on Water Quality Assessment Guid@hagerNSW2022).
0 Using MUSIC in the Sydney Drinking Water CatchrivéatfNSW2023)

o Storing and Handling Liguids: Environmental Proteati@articipants Handbook (Department of
Environment and Climate Change, 2007).

1 Guidelines for Controlled Activities on Waterfront Land:
o Guidelines for riparian corridors on waterfront land (DPE Water, 2018).
0 Guidelines for instream works on waterfront land (DPE Water, 2022).
o0 Guidelines for vegetation management plans on waterfront land (DPE Water, 2022).
0 Guidelines for watercourse crossings on waterfront land (DPE Water, 2022).

o Controlled Activities on Waterfront Land: Controlled activity exemptions on waterfront land (DPE
Water, 2022).

Gundary Solar Farm Introduction
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2.0 Assessment Methodology

2.1 Surface Water Quality

The methodology for assessment of potential surface water quality impacts arising frdPndjeethas
broadly included:

9 Desktop review and analysis of existing surface water quality information to understand the existing
environment and identify potentiakatercoursespecific risks

1 A qualitative assessment of the quality and quantity of pollutants that may be introduced during
construction and operation of thBroject and the impact that this may have on surface water quality
(with reference to the ANZG (2018)ater Quality Guidelinesnd with regard to relevant environment
values as identified in the DECCW (2008 Water Quality and River Flow Objectives

1 Recommendations for appropriate treatment measures to mitigate the impacts of construction and
operation on surface water quality, includiegosion and sediment controlaater quality controls and
water quality monitoring program during construction and operation of Beject

The methodology foassessing water quality impadtsluded:
1 Collatingexistingwater quality datawhere available)

1 Undertaking dNeutral or Beneficial Effectdl¢rBe assessment using the Model for Urban Catchment
ImprovementConceptualisation (MUSIBased on the Neutral or Beneficial Effect on Water Quality
Assessment Guideline (WaterNSW, 2022).

1 Undertake MUSIC modelling areporting the results of the MUSIC modelling and comparing the pre
development and postlevelopmentannual pollutant loadand the estimated percentage reduction in
pollutant loads discharged from the Project Area pdstvelopment.

2.2 Groundwater
The following tasks have been completed as pathefgroundwater impact assessment:
1 A desktop study of existing hydrogeological conditions atRt@ectArea including:

o Description of aquifers, depth to groundwater, groundwater quality and groundwater flow
directions.

o Existing groundwater users, groundwater dependent ecosystems and groundsvaface water
interaction.

0 Review of relevant previous investigations.

1 A bore census (i.e. WaterNSW records) has been undertaken to confirm the location of the bores and
record total depth and depth to standing water level.

1 Assess any potential dewatering requirements and associated drawdown impacts due to construction
dewatering and any proposed ongoing water take associated with the Project.

Gundary Solar Farm Assessment Methodology
22223 R08_WRIA_Final 7



umwelt
2.3 Hydrology and Flooding

2.3.1 Watercourse Inspection

Asite inspection of the Project Aregas undertaken on the ¥7and 18" of April 20230y Umweltto
observe thebaselinecondition of themore significantvatercourseswithin the Project Areaincludingthe
extent ofexisting erosion, vegetatiotype and coverandstructureof the watercourse channel3he site
inspection waslsoundertakento ground truththe mappedlower orderhydrolinesdraining to Bullamalito
Creek and the 4th order unnamed tributary of Bullamalito Creskshown ifrigure 3.1 and confirm the
presence of a watercourse based on the presenadefined bed and banks.

The site inspectioprovides forabaseline conditiorof the watercourses to inforrpotential impacts from

the Project with respect terosion and sedimeation and inform the hydrology of the local catchment
Ground truthing of hydrolines further informed the layout of infrastructure by identifying the true location
of drainage lines and watercourses.

2.3.2 Flood Modelling

Flood modelling was undertaken as part of a Flood Impact and Risk Assessment lfye@RMpendix A

to identify potential impacts on surface water resources and flood regimes associated with the Project.
Design flood discharges and flood levels in watercourses draining the Project Area were estimated using a
RORB hydrologic model and a TUFLOW hydraolieihiRORB simulates the catchment rainfathoff

process in the contributing catchments, producing the design discharges used for inflows to the hydraulic
model. TUFLOW represents hydraulic behaviour on a fixed grid by solving the fullnvemsional deth-
averaged momentum and continuity equations for free surface flewvther detail about the approach to

flood modelling appears i8ection6.0.

Gundary Solar Farm Assessment Methodology
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3.0 Existing Environment

3.1 Hydrologyand Topography

The Projectrea is located within the Gundary Creek catchmehtch is within the Hawkesbudepean
catchmentand is within the Sydnegrinking water catchmentHevationswithin the Project Areaange
between710 m AHD from the rangedongthe eastern boundary, to approximately 645 m AHD on the
Gundary Creek floodplain at the northern boundakg shown irFigure 3.1 watercourseswithin the

Project Area range from®'to 6™ order streams (based on the Strahler stream ordering system) and include
the 6" order Gundary Creefperennial) the 5" order Bullamalito Creefperennial)and an unnamed%

order tributary of Bullamalito Cregkon-perennial)draining from east to west across the southern portion

of the Project Area. Two unnamed 8rder streams are also present in the Project Area, one draining from
south to north across thaorthwesternextent of the Project Area and the other a sloerly flowing

tributary of the unnamed % order stream in thesoutheasterrportion of the Project Area.

Gundary Creek is formed at the confluence of tHeoEder QuialigoCreek(perennial)and Bullamalito
Creekimmediately to the west of the Project Argand drains in a northerly direction through the

northern portion of the Project Area. Gundary Creek flows into the Mulwaree River approximately 10 km
north northwestof the Project Area at the southern end of GoulbuFhe identified watercourse
alignmentswithin the Project Areare shown irFigure 3.1

In reviewing the site watercourse mapping, it is evident that some of the hydroline data is inconsistent with
the watercourse alignments identified by aerial imagery and the topographical data. These inconsistencies
are largely limited to a small number &t order watercourses. The alignment and Stralsgeamorder of

the mapped watercourses thughout the site have some significance with respect to potential

development constraintandthe requirement forappropriateriparian corridomwidths to be maitained.

Baseline monitoring of thenore significantvatercourses within the Project Aregasundertaken by

Umweltin April 20230 establishthe generalcondition of thewatercoursesas well agjround truthing
(alignments and confluence locatiomappped1s order watercoursesiraining toBullamalito Creeknd the

4" order unnamedributary of Bullamalito Creekrheoutcomes of the baseline monitoring apeovidedin
Section2.3.

Gundary Solar Farm Existing Environment
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3.1.1 WatercourseConditionObservations

Watercourses inspectedithin the Project Area includeithe 4" order unnamedtributary of Bullamalito
Creek andulamalito Creek(refer to Section3.1andFigure3.1). Access to Gundary Creek was not
available at the time of the site inspectiod.summary of th@bservationamadeduring the site inspection
is provided belowFigure 3.2hows the locatios (i.e. Location A t8)of where the site inspection photos
(shown inAppendix Gwere taken

4" Order UnnamedTributary of Bullamalito Creek

The4" order unnamedtributary of Bullmalito Creekhichflows from east to west through the Project
Area was inspected on the ®'df April 2023 Generabbservationsare noted below:

9 Areas oferosionwere observedhroughout the watercourse channglarticularlyon the wallsandon
the watercourse bank, facing incoming flows from associated lower order tributa$eshown in
photo atLocation Arefer to Figure 3.2and AppendixC). Significant erosiomwas observean the
outside radius ofomebendsin the watercoursechanne] as showrin the photo atLocationB (refer to
Figure 3.2and Appendix Q. Erosionwithin the watercoursas expected to be due tbighsoil
erodibility (refer toSection3.3), minimal vegetate coverand livestockmovementswithin the riparian
corridor and through the watercoursé&n example of the eosionobservedalong the unnamed™
order watercoursas shownin the photoat Location Grefer to Figure3.2 and Appendix Q.

1 Inthe ystreamreachesof the watercoursehere islow density vegetative covem the channel bed
andbanks. Vegetative coverincreases in density downstreaas thewatercourse convergewith
BullamalitoCreek and into theurrounding floodplain. Vegetatiaconsistof grass coveof varying
height and densityThephoto atLocation Dshowsthe vegetationobservedwithin the upstream region
of the watercoursevhile the phob at Location Ehowsthe vegetationobservedwithin the
downstreamreachesof the watercoursgrefer to Figure 3.2and Appendix ¢. Thedensevegetation
within the floodplainmade it difficult to determine the locatioaf the watercourse channel, however
based ora review ofaerial imagery it is expected thtie watercoursaliverges into a networkf
braidedchannelsn this area

1 A concrete weir is locatei the watercourse inthe upstreameasternregionof the Project Area
shownin the photo atLocationF (refer to Figure 3.2and Appendix G.

1 The width and depth of the channedried throughout the length of the watercourse, witlhepths up
to approximatdy 2 m and widths up t@pproximatelyl5m, as showrnn photos atLocatiors G, H and |
(refer to Figure 3.2and Appendix (. The upstreanteachesf the watercoursagyenerally hae awell-
definedmainchannelwith steep bank slopewhile in other sectionsf the watercourse, thenain
channel vas not as clearlydefined, withgentle sloping banks on one side of the channel, as stiown
the photoscontained inAppendix C

1 Ponded water was observed throughout the watercourse charmmliever, at the time of the
inspectionghere wasno flow of water through the channel.

Bullamalito Creek

Theregion ofBullamalito Creekhat flows through the Project Area was inspected off &8 April 2023.
General observations are noted below:

1 There wasninimal existing erosion within and along the bank of Wedercourse channethiswas due
to ground cover by grassesdrock cover.

Gundary Solar Farm Existing Environment
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1 Vegetation within thechannel includeddll reedsobserved in the upstreameachesof the watercourse
where the channel was deepéeFhe photo at Locatiod(refer to Figure 3.2and Appendix § shows the
vegetationupstream withinthe watercourse channel.

1 Rocksranging indiameterfrom approximatdy 100mm ¢ 500 mmobservedn the downstream reaches
of the channel and along the basf the watercoursewhere the channalasshallower andwider, as
shown in thephoto atLocationK (refer to Figure 3.2and Appendix ¢. Thevegetation within the
downstream region of Bullamalito Cremsldenser as shown in the photo at Locatitufrefer to
Figure 3.2and Appendix @, as the watercourse flows into the surrounding floodplain environment
where the 4" order unnamedwatercourseand Bullamalito Creekonverge

1 The channel width variethroughoutthe length of the watercoursencreasing fronapproximately
2 ¢ 3 m n the upstream regions of Bullamalito Cragkto approximatelyl0 mdownstream as shown
in the photosat LocationM and N(refer to Figure 3.2and Appendix G.

9 At the time of the inspectiora slow flow was observed the watercourse

Gundary Creek

Gundary Creek wamable to be accessed during the site inspectidowever, a observation on the
general area of the watercourse was undertaken ofi @BApril 2023 General observatiosare noted
below:

1 At the time of the inspectionyater was observed throughout the watercourse channel

1 Thetopographyof the land surrounding the watercourse was observed to be relatively flat, as shown in
the photo at Locatior© (refer to Figure 3.2and Appendix .

1 Vegetation surrounding the watercourseas observed to be dense grass cover, as shown in the photo
at LocationP (refer to Figure 3.2and Appendix G.

1 The channel width was observedlie relativelyconsistent within the Project Area and was
approximatelylO m, as shown in the photo at Locati@h(refer to Figure 3.2and Appendix G.

Gundary Solar Farm Existing Environment
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3.1.2 Ground Truthing of Watercourses

During the site inspection, thewer stream order watercourses wenespected to determine the presence

of defined bed and banks, evidence of flow and geomorphic features and the presence of aquatic/riparian
vegetation In addition the alignmentsof the 4" order unnameditributary of Bullamalito Cree&nd

Bullamalito Creelvere checked againghe hydrolinemappingdata. This was undertakensinga Tablet

'y R (KS IFielidiapa bebgraphicahiBrmation systemapplicationwhich is equipped with GPS
tracking ands used on sit¢o identify where hydrolines are located atolrecord locations ofvhere

photos are takenTheWater Management Act 2008efines waterfront land as being within 40 m of the

top of bank of avatercourseand imposes constraints on development on waterfront land.

The channebed and banksf hydrolineswhich floweddirectly into the 4' order unnamed watercourse
and Buldmalito Creek were inspected during the site inspect@ime streamalignments and confluence
locatiors did not correspond with themapped hydrolinessuch ashe stream draining from theéorthwest
into Bullamalito Crele as presented ifigure3.3 and LocatiorRin the site inspection photogefer to

Figure 3.2and Appendix Q. However the majority of thehydrolinesmapped within the Project Areaere
observed to bgresenton the mappedalignment with clearly defined bed and bankas shown in Location
S in the site inspection photos (referfigure 3.2and Appendix G.

Gundary Solar Farm Existing Environment
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3.2 Climate

The closest active Bureau of Meteorology (BoM) dailyfall gauge to the Project Area is Goulburn Airport
AWS (Gauge 070330), approximately 3.5 km to the northakiste Project AreaGiven the proximity of

the gauge to the Project area, the recorded data is considered representative of the local region rainfall
patterns.The period of record for the Goulburn Airport AWS gauge covers a continuous record of 28 years
from 1994 t02023, with consistent daily records starting 1996.

Climate data was obtained from the SILO database of historical climate records for Australia hosted by the
vdzSSyat I yR D2@SNYYSyidQa 5SLI NI YTSiysérvice mterpoja@sirah® vy Y Sy
rainfall and evaporation records obtained from the Bureau of Meteorology (BOM) to provide a spatially and
temporally complete climate dataseClimate data was obtained for SILO grid ped4t.85Latitudeand
149.80Longitudewnhich is the grid point closest the Project Area between 01/01/1900 to 31/12322.

Table 3.land Table 3.2present the annual and monthly rainfall and evaporatiatisticsbased irthe
ProjectAreaclimate data sourced for Sllgbid point-34.85Latitudeand 149.8@ ongitude

Table3.1 Annual Rainfall and Evaporation (mm), 1900 to 2022
Statistic RENEY Evaporation

Table3.2 Monthly Average Daily Rainfall anBvaporation (mm), 1900 to 2022
Rainfall Evaporation

2.0 5.9

2.0 4.9

1.9 3.9

15 2.5

15 1.6

1.8 11

15 1.2

1.7 1.9

1.6 2.9

2.0 3.8

2.0 4.9

1.9 5.7
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3.3 Soils

3.3.1 Soil Landscapes

Soil landscapeapping is sourced from the Seed Dataset provided by the Department of Planning and
Environment 2021) A review of the datasendicatesthe majority ofthe Project Area is located within the
W, dzf f LW EAEGS AL 2 NJ / NB®iBlantscabef Rerei@ deykRolviNggcQrrences of acid
sulfate soils (ASS) within the Projécea(Hird, 1991). The soil landscapes at the site are shown i
Figure3.4.

¢ KS Y. dzboil Ilanddcepe chverQan area of M6 of undulating rises and valleys between low hills
(Hird, 1991nndis prone tomoderate to severgully erosion, with moderate sheet erosiofihe soil
landscapadrainage capacitis poor due tothe high waterholdingcapacityof the soil This landscape
whichtendsto be hard settingupon drying providesfor a localised flood hazaftHird, 1991)

¢tKS Q/2tftSO02NI/ NBS| Q & eastérn regiongfiha ProjdciSreaandcorisigsOoft § SR &
émoderatelyR S S LI 3INBe& | yR &St (HRd19MSdilerosHRwitRinee JanSsEapel 2 A £ & €
includes stream bank erosion, as well as gully erosion of drainage{life’ A f NI @ (2 GKS W. d:
fIryRaOlFLISsE GKS Q/2tftSOG2NJ/ NBS1 Q ashatigh watesh&ldin®l LIS R
capacity of the soil, as well as being hard setting upon drying, providing for a localised flood Kéazhrd (

1991).

¢ KS WDdzy RI NE @nst@ dfify 2fRISWR IS S RSSLIE | OAR 2 NJ y Sdzi NI f
soik Hixl, 1991) Soil erosion within the landscapeldsv, with gully erosion of drainage lines being
insignificantand sheetand wind erosion expected to occur following drought periddisd, 199). The

drainage capacity of the soil landscape is modetatgoor with moderate watetholdingcapacityandis

considered tchavea localised flood hazardH{rd, 199).

Thesite inspectiondetailed inSection3.1.1) identifiedexisting erosion occurring along the banks of the
watercourse alignmentand drainagdines ands consistent with the characteristidescribed within each
of the soil landscapes.

Refer to the Soil, Land and Agriculture Assessment repbnesoils 2024) for more information on the
soils, issues identified and recommended management measures

3.3.2 Modelled Soil Properties

Table3.3presents the modelled soil properties for the Projéota, sourcedrom the SEED Database (DPE,
2021)

Table3.3 Modelled Soil Properties

Parameter

0¢ 30cm Depth 30¢ 100cm Depth

Soil Erodibility, k factor (as used in the Revised Univg 0.048¢ 0.07
Soil Loss Equation (RUSLE))

Clay Percentage 15¢ 25% 28¢ 48%
Silt Percentage 13¢32% 13¢21%
Gundary Solar Farm Existing Environment

22223_R08_WRIA_Final 17



0

umwelt

Parameter

0¢ 30cm Depth 30¢ 100cm Depth
Sand Percentage 43¢ 66% 30¢ 50%
pH (CaCl2) 46¢5.2 4.8¢5.7
Electrical Conductivity (dS/m) 0.04¢0.10 0.03¢0.12
Cation Exchange Capacity (cmolc/kg) 6¢13 7¢l4
Soil Organic Carbon 1¢2% 0.36¢ 0.68%
Exchangeable SodiuRercentage (ESP) 2.2¢5.4% 2.6¢6.9%

The parameters presented Fable3.3indicate the ProjecAreasoil:

1 Mayhavea coarse texture in the topsahdsubsaoil.
1 Are moderatelyto highlyerodible.
Are moderatelyacidic in the topsoil and subsoil.

Are nonsaline.

= =

Are considered to be nesodic in the topsoil, with an ESP <6%. Subsoils are considered sodic, with ESP
>6% and are expected to be dispersive.

Minesoils Pty Ltd (Minesoils) has conductied a Soil and Agricultural Impact AssessmemfrofaébeArea
(2024). A soil survey undertaken by Minesoils found the Project Area to contain three dominant soil
mapping units:

9 Soil Unit 1: Sodosotscovering 50 ha.
9 Soil Unit 2: Chromosofscovering87 ha.
1 Soil Unit 3: Dermosotscovering 45 ha.

Site observation and laboratory testing results indicate there is moderate to very high potential risk for
dispersion of the subsoils of Soil Unit 1, and moderate to high potential risk for dispersion of the subsoils of
Soil Unit 3 (Minesoils, 2@2 Soil Unit 2 presents a negligible to moderate potential dispersion risk and is
generally norsodic, however, caution must be taken over the entire Project Area including Soil Unit 2
despite the range in chemical and physical properties or landscaptoiocd specific soil test sites, as this
unit also displays sodicity and moderate dispersion risk in the lower profile at one test site. Direct
disturbance activities such as where earthworks are necessary for construction of hard stands or site
facilities are tlerefore very likely to result in increased dispersive behaviour when soil is remoulded,
compacted or pulverised. Notwithstanding, there is a high level of confidence regarding the Project
activities, surface disturbance requirements and erosion and sediocw@rirol management options
available to mitigate this risiMinesoils, 202).

Gundary Solar Farm Existing Environment
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3.4  Water Quality
3.4.1 NSWWater Quality Objectives

The NSW Water Quality Objectives (WQOs) have been developed to guide plans and actions to achieve
healthywatercourse. The WQOs are based on measurable environmental values (EVs) for protecting
aguatic ecosystems, recreation, primary industries, drinking water and industrial water. There are no
specific WQOs for the HawkesbtMgpean catchment. In the absence of regilbyndefined objectives, the
Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000 (ANZECC & ARMCANZ,
2000) was asssed to provide a guide for the WQOs for the Profge. The WQOs have been developed

to achieve suitable water quality for the protection of:

aquatic ecosystems
visual amenity
primary and secondary contact recreation

livestock water supply

)l

)l

)l

9 irrigation water supply

1 homestead water supply
9 drinking water

9 aquatic foods.

Based on the likely construction activities and operations for the Project and the environmental values
listed above, the water quality objectives presented able3.4 are considered relevant to the Project.

Table3.4 Project Relevant Water Quality Objectives

Parameter ‘ Units Value/Range

- 6.5t0 8.0
nS/cm 30 to 350

NTU 2t0 25
no/L 20
ng/L 250

- Natural visual clarity should not be reduced by more than 20 %.

Natural hue of the water should not be changed by more than 10 points or]
Munsell Scale.

The natural reflectance of the water should not be changed by more than §
%.

- Oils and petrochemicals should not be noticeable as a visible film on the w
nor should they be detectable by odour.

Waters should be free from floating debris and litter.

Gundary Solar Farm Existing Environment
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3.4.2 Neutral or Beneficial Effect on Water Quality

As indicated irSection3.1the Project is located within the Sydney drinking water catchment and as such
must have a Neutral or Beneficial Effects (NorBE) on water quality.

Neutral or Beneficial Effect on Water Quality Assessment Guideline (WaterNSW, 2022) indicates that a
development is considered to have a NorBE on water quality if the development:

a. has no identifiable potential impact on water quality, or

b. will contain any water quality impact on the development site and prevent it from reaching any
watercourse, waterbody or drainage depression on the site, or

c. will transfer any water quality impact outside the site where it is treated and disposed of to
standards approved by the consent authority.

An assessment of the potential impact on water quality is present&kation7.1.2and considershe
estimatedpre- and postdevelopment(operational phase of the Project, not constructiqajlutant
concentrations andoadsin stormwater discharging from the Project Afeased orwater quality
modelling(refer to Section5.0).

3.5 Water Extraction

Water Sharing Plans (WSPs) have been developed undévdlter Management Act 2000 protect the
environmental health of water sources, whilst securing sustainable access to water for all users. The WSPs
specify maximum water extractions and allocations and provide licensed and unlicensed water users with a
clear picture of when and ke water will be available for extraction.

1 Surface water witn the region othe Project Area is managed under the Water Sharing Plan for the
Greater Metropolitan Region Unregulated River Water Sourc&8,26r the Mulwaree River Water
Sourcewithin the Upper Nepean and Upstream WarraganigbdractionManagementJnit (DPE,

2023).

1 Groundwaterwithin the region otthe Project Area is managed under tiiéater Sharing Plan for the
Greater Metropolitan Region Groundwater Sour2€23 for the Lachlan Fold Belt Greater
Metropolitan GroundwaterSource (DPE, 2023)

3.6 Water Users

Licensed surfaceater users potentially impacted by the Project are located withinNhéwaree River
water source A search of the NSW Water Register indicates that for the 2021/2022 financial year there
were 27 Water Access Licences (WALs) with a totdl,226unit shares allocated in thgpper Nepean and
Upstream Warragamba Management Area, for the Mulwaree River water solimees are no WALsS
allocated for theMulwaree River water souraan the land which the Project is locater immediately
downstream of the ProjecArea

There is one WaterNSW registered groundwater {@®/068697ithin the Project Aredocated within
the southern region of the Project Arem Lot 1 DP 8701(Qtefer to Figure 3.5. The bords described as
being drilled to 30 m in deptivith a standing water levedf 21 mbelow ground level (mbgl)ast recorded
in 1990andisused for domestic water supply purposasderthe basic landholder rightsorks approval
10WA115059for extraction ofwater from theLachlan Fold Belt Greater Metropolitan Groundwater
Source

Gundary Solar Farm Existing Environment
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There areifze groundwater bores within the vicinity of the Project Area, one to the éas8/115731yith a
standing water levebf 10metres below groundwater leveibgl), andthree to the southwest{GW037097,
GW104082GW11062), with drilled depths greater than 50 (refer to Figure 3.9. Thestanding water
level for GWL10622was last recorded as 22 mbgl in 2008e purpose of these bores is indicatedas
stockanddomesticusage.

3.7 Groundwater

3.7.1 Groundwater Dependent Ecosystems

Groundwater Dependent Ecosystems (GEs)presentwithin the Project Area, along thehannels of
Bullamalito Creek and Gundary Creek.siEae aquatic GDEs, recorded as high potential from a national
assessment (DPE)12), as shown ofrigure 3.5There are alsa high potential terrestrial GDE
approximately670 m east of the Project Area.

It is considered that within theachlan Fold Belt Greater Metropolitan Groundwater Souttee riskto

GDEs associated withchange in groundwater levels on GDEs is high. A reduction in groundwater level(s)
or piezometric pressure beyond seasonal variation within this region may result in the permanent loss of
defined habitat types (DPE, 2011).

Impacts to GDEs as a result of the Project is discussettion7.4.

3.7.2  Groundwater Vulnerability

Groundwatervulnerabilityis describedy the NSW Government (2028%the vulnerability or rislof
aquifers to contaminatiojrelating to physicatharacteristics of the location, such as thepth to the
water table and soil type

Mapping provided by th&ISW Governmer{via the SEED porjalias reviewed for groundwater
vulnerability within and surrounding the Project Arehete are no groundwater vulnerability areas
mapped for the Project Area (DPE, 2014).
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3.8 Flooding

TheFlood Impact and Risk Assessm@gpendix A notes thatflooding at Goulburn due to the Wollondilly

and Mulwaree Rivers an infrequent occurrenceNo longterm gaugedatais available in the region on

either river. However, historic newspaper articles indicate that major flood events, known to have caused
flooding of properties at Goulburn, occurred in April 1870, July 1900, June 1925, June 1950, October 1959,
November 196 and August 1974. More recently, significant flooding in Goulburn has occurred in August
1990, December 2010, March 2012 and June 2012.

Flooding within the Project Area is not recorded and no anecdotal information, such as surveyed flood
debris marks on landmarks such as fencing, were availabthddflood Impact and Risk Assessment
(WRM, 202). Gundary Creek, which drains in the Project Area, is a tributary of the Mulwaree River.
Ground levels in the Project Area are about 15 m above the bank level of the Mulwaree River, at the
Gundary Creek confluence.

Flooding impacts are discussedSaction7.2.

3.9  Aquatic Habitat

Aquatic habitats within théroject Areaare predominantlyassociated withGundary Creek and Bullamalito
Creekjncluding theiunnamed ephemeral tributariesndfarm damsacross the Project Are@he
watercoursegshroughoutthe Project Areaare degraded as a result of the historical and current agricultural
practices.

Under the fish habitat classes and types in accordance witlPtliey and guidelines for fish habitat
conservation and manageme(®PI 2013), the habitat has been assessed as Type 3, Class 3 (minimal key
fish habitat) as thevatercoursesare ephemeral tributaries with intermittent flow and sporadic refuge for
aquatic fauna.

Gundary Creek and Bullamalito Creek are mapped as Key Fish Habitat, with the fish status for Gundary
/I NBS1 0SAYy3 YILIWSR a WLR2ND 2y (KS CAaAKSNARASa b{?

Impacts toaquatic habitat, including Key Fish Habitat,a result of the Projeetre discussed ifsection7.5.
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4.0 Water ResourceManagement

4.1 Erosion and Sediment Control

Throughout the construction phase of the Project, erosion and sediment controls (ESCs) will be established
in general accordance witllanaging Urban Stormwater Soils and Construction VoluméLandcom,

2004) andvolume Z Unsealed Road®epartment of Environment and Climate Change, 2008) (i.e. the

Blue Bool The following sections outline the Project ESC design standards and anticipated ESCs to be
implemented at the Project. Should the Project be approved and constructed, a detailed construction soil
and water management plan (CSWMP) will be prepared by a suitably qualified person to facilitate
implementation of best practice ESCs during all phases of the Project.

4.1.1 Design Standard

41.1.1 Erosion Controls

An erosion hazard assessment has been undertaken in accordance with Chapter 4.4.1 of Volume 1 of the
W, f dzS . Rfaclordrainfall &&ivity) for the site was calculated using Equation (2) in Appendix A of
+2fdzvS m 2F GKS W.tdzS .221QY

Y po&xT pdpxXYE

where

S isthe 2 year, 6 hour duration storm event intensity (based on Australian 7.09mm/h
Rainfall andRunoff 1987 Intensity Frequency Duration data)

Y poxT e p x> x8tdf

Y pltwp

The erosion hazard calculated for the entire Project Ardz281 Plotting the site slope using contours,
measured to be approximateBpoandthe Rfactor onFigure 4.dromVolume 2 ¥ (G KS W. € dzS . 22
determines whether the site has a high or low erosion hazard. The Project Area slope was estimated based
on the geospatial analysis to determine the average site slope of the existing lanéfigure4.1 presents

the erosion hazard assessment plot for thject Areademonstrates that the site has a low erosion

hazard. As such, standard erosion control meas(meder to Section4.1.2) will be applied during
construction.

Gundary Solar Farm Water Resources Management
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Figure4.1 Erosion Hazard Assessment Plot

The annual soil loss for the Project Atess beerestimated using the Revised Universal Soil Loss Equation
(RUSLE) arilthble 4.df Volume 12 ¥ G KS W. fdzS . 2213 a4 LINBaSyGdSR 0S¢

RUSLE:

o Y Q0OYOd 0

where
Value Units
A is the annual soil loss rate to be calculated tonnes/halyear
R is the annual average rainfall erosivity calculated based on the 2 yearl,281 -
6 hour duration ARI storm event intensity (refer$ection4.1.1.1)
k isthe soil erodibility ifncreased by 20% due to dispersive subsoil 0.084 -
refer to Table 3.3
LS is the slope length gradient factor based on Table A¥lafiaging 0.65 -
Urban Stormwater Volume (Landcom, 2004) and is dependent on
the slope length
C is the ground cover factor sourced from Figure ABMahaging 1.0 -
Urban Stormwater Volume (Landcom, 2004) (no ground cover in
this case)
P is the erosion control practise factor sourced from Table A2 of 1.3 -
Managing Urban Stormwater Volumegllandcom, 2004) and is
Gundary Solar Farm Water Resources Management
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dependent on level of compaction and roughness of the disturbed
surface (assume compacted and smooth)

0 poypmrytm®U P8 PH
5w 0¢¢ & Qi

PeBr Qi
According toTable 4.fVolume 2 ¥ G KS W. £dzS . 221Q GKS t Ne2SOG ! NBF
erosion hazardFigure 4.®fVolume 2 ¥ G KS W. £ dzS .221Q o[ FyRO2YZ wnnan
located in rainfall distribution zong Table 4.2fVolume 2 F (G KS W. f dzS n&tidihgQ Ay RA OF

restrictions apply for sites in rainfall distribution zonevith soil loss class 1.

However all waterfront land (i.e. land within 40 m of the top of bankaafefined watercourse) is

considered by théBlue bookKlo be of soil loss class 6, have a very high erosion hazard and therefore timing
restrictions apply to any works on these lan@iable4.1 presents the recommended timing restrictions for

soil loss class 6 lands in rainfall distribution z@relapted from theTable 4.3f the Blue Book

Table4.1 Timing Restrictions for Soil Loss Class 6 Lands in Rainfall DistributionZZone

Half of Month st 2nd
Yes Yes
Yes Yes
Yes Yes
No No
No No
No No
No No
No No
No No
Yes Yes
Yes Yes
Yes Yes

1 Adapted from Table 4.3 of Managing Urban Stormwater Volume 1 (Landcom, 2004) for EagiféiLitionZone 7

Where scheduling of works during high rainfall erosivity is not possible or is impractical, erosion control
measures should be implemented to ensure disturbed lands h&eetGrs less than 0.1 (i.e. more than
approximately 60% ground cover) when the thagg forecast indicates that rain is likely. Management
regimes should be established to ensure that the site can be stabilised-{faeto€0.1 or less) within

24 hours if the forecast is incorrect.
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4.1.1.2 Drainage Controls

All temporary drainage controls are to be designed to haveemsive hydraulic capacity to convey runoff
from al0-yearAverage Recurrence Interval (ARI) critical duration storm event

4.1.1.3 Sediment Controls

¢tKS W. £dzS .221Q NBO2YYSYyR&a (KIFKG aSRAYSyil¥éa arya |
(approximately 200 tonnes/year) for the total area to be disturbed. If the disturbance during construction is
2.19ha or greater, the Project may be required to implement sediment basins for the construction works.
However, tle use of sediment basimgll dependon the practicalityof draining disconnectedisturbed

areasof less than 2.19 hto a sediment basifi.e. if the disturbed areas are distributediss atchments

where the topography does not facilitate drainage teilagle sediment basin)

Fordiscreteworks aeaswhere greatetthan 2.19 ha is to be disturbed, sediment bassisouldbe installed.
The design standard for sediment badioisthe Project Aregdbased on Blue Book design criteria) assuming
fine/dispersive soils (worst case) and a soil hydrologic group of D (worst case, high runoff potential) is
presented inTable4.2.

Table4.2 Sediment Basin Design Standard
[ Storm Event  [Volumetric Runo

RainfallDepth [Coefficient (C\)

D < 6 months 5 day 80 17.8 0.39 20-yearARI 6 months soil
percentile loss as
calculated by
RUSLE
D 6-12months |5 day 85 22.2 0.50 50-yearARI
percentile

! Based on a sensitive receiving environment
2p RF& NIAYFIEEf RSLIK &a2dNDSR2F0FS 41 06S9LtMmBElIHEAYGKS W. £dS . 221
SWSTFSNJ 12 ¢+o6fS Chn 2F x£2fdzvyS m 2F GKS WwW. tdzS .2210Q

All temporary sediment controls will be designed and installed to be structurally sound dutirgear ARI
critical duration storm event

4.1.2 General Erosion and Sediment Control Strategy

lft 9{/& FINB (42 06S AyadrffSRZ YIylFr3ISR | Wwlumgt Ay il A
(Landcom, 2004and Volume Z£(DECC2008)to:

9 divert clean water around site

1 prevent sediment moving offite and sediment laden water entering any watercourse, drainage line, or
drain inlet

9 reduce water velocity and capture sediment on site

1 minimise the amount of material transported from site to surrounding pavement surfaces.

Gundary Solar Farm Water Resources Management
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4.1.2.1 General Site Management
The following ESC management strategies will be implemented at the Project

1 To minimise ground disturbance, construction and operational activities including vehicle and
machinery movements, stockpiling, temporary vehicle parking and material laydown will be restricted
to designated work areas. The disturbance boundary is todmlgldelineated with construction
fencing or barrier tape.

9 All fuels, chemicals and liquids will be stored in an impervious bunded area, a minimum of 50 m away
from drainage lines owatercourses.

1 Refuelingof plant and equipment is to be undertaken in an impervious bunded area located a
minimum of 50 m from drainage lines watercourses.

1 Emergency spill kits are to be kept on site at all times. All workers are to be made aware of the location
of the spill kits and trained in their use.

1 Any concrete washout undertaken on site (during construction phase) will be in a bunded area that is
not on waterfront land and at least 10 m from drains.

1 Where possible, topsoil will be stripped and handled only when it is moist (not wet or dry) to avoid
decline of soil structure.

1 Topsoil stockpiles will be stabilised with vegetation (seeded) if they are to be inactive for long periods.

9 Stockpiles of erodible material that have the potential to cause environmental harm if displaced will be
located away from concentrated surface flow and excessivslope stormwater surface flows.

f 2 KSNBOSNI NBFaz2yFrofS IyR LINI OGAOFIof ST aOf SFyé &dz
control devices and any untreated, sedimdatien waters.

1 All runoff from the works is to be passed through sediment controls.
1 Sediment traps should be located as close to the source of the sediment as practicable.

1 Sediment control devices must be-didted and made fully operational as soon as reasonable and
practicable after a sedimesgroducing event. Sediment traps should be maintained to ensure that no
more than 30% of their design capacity is lost to accumdlatgliment.

1 Sediment removed from any trapping device is to be disposed of in locations where further erosion and
consequent pollution to downslope lands awdtercourse will not occur.

9 Temporary soil and water management structures are to be removed only after the Project Area is
stabilised appropriatelyi.e. ac-factor of 0.05 or greater, equivalent to 70% permanent vegetation
cover, is achieved across tlmatchmeny.

4.2 Construction on Waterfront Land

As a SSD, the Project, if approved, will be exempt from the requirement to acquire Controlled Activity
Approvals (CAAs) for works on waterfront land (works within 40 m of the top of bankateacourse
under s.4.41(1)(g) of theEnvironmental Planning and Assessment Act 1979

Gundary Solar Farm Water Resources Management
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Notwithstanding the exemption from requiring CAAs, all works on waterfront (ahere required)will be

undertaken in accordance with DPGsidelines for Controlled Activities on Waterfront Land.

Thereare both ephemeraland perenniaktreams traversing the Project Area (referSection3.1and
Figure 3.). While the Projeclayouthasbeen designedo avoidworkson waterfront landwithin the
Project Areaassociated wittsecondorder and highestreams a number ofwatercoursecrossings will be
requiredto facilitate accessicrosshe Project AreaWatercoursecrossings will be designed to minimise
impacts on stream stability and fish passage and will be designed with reference to the following
documents in addition to DPExuidelines for Controlled Activities on Waterfront Land

1  Why Do Fish Cross the Road? Fish Passage Requirements for Waterway QNS@/rngspartment of
Primary Industries (DPI) Fisheries, 2003)

9 Fisheries NSW Policy a@didelines folFshHabitat Gonservation andlanagement(NSW DPI, 2013).

Whereworks on waterfront lands required, the following measures will be incorporated into the design of
the works and controls included in the Soil and Water Management Plan:

1 Asite-specificerosion and sediment control plan will be prepared for all works on waterfront land.
1 Where practicable, infrastructure will be maintained outside of the vegetated riparian zone.

9 Utilise stream crossings for docation of services to avoid the need to trench through stream beds
wherever practicable.

1 Rehabilitate disturbed areas and provide scour protection to bed and banks as required to mitigate any

areas with increased potential for erosion due to changes in flow regimes associated with Project
infrastructure.

1 Where practicable, undertake works on waterfront land during periods of low rainfall erosivity from
April to September when construction timing restrictions are recommended (ref€alde4.1).

Umwelt sought to consult with DPI Fesfes during the early stages of the EIS, however no response was
received.DPI Fisheries will be consulted further throughout &ssessment procesth addition tothis,

during detailed design, consultation will be undertaken with DPI Fisheries to determine if any of the
proposedwatercoursecrossings require consideration of fish passage. For any crossings that do require
consideration of fish passage, the relevant DPI Fisheries guidelines will be consideredriudetailed
design process.

Projectinfrastructure(excluding required watercourse crossingsl) be located outside of the riparian
corridorin accordance witlControlled activitieg Guidelines for riparian corridors on waterfront |afPE,
2022).

4.3  Water Supplyand Licensing

The Projecwill require a water supply during the construction, operational and decommissioning phases.
During construction, water would primarily be used for the establishment of-stdding areas (linking to
compaction requirements) and dust suppression.

The associated water demand would likely be in the order of 12.26 megalitres (ML) for-Bdem@nth
construction period. Water for construction would be sourced from commercial suppliers in the nearby
region (via water trucks) and farm dams located writtiie Project Areaif required Whilst the preference
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is for commercial water supply,ater sources would beonfirmedprior to the commencement of
construction in consultation witiCouncilsuppliers and landholders. Town water supplies will be generally
avoided for use in construction but may be used where appropriate and available. It is anticipated that
during construction 3,000 L would be used on site daily attrestruction compound

During operations, approximately 3 ML of water per year would be required for ongoing maintenance
activities such as firefighting, amenities and potable purposes by operational staff, and washing of the PV
solar panels, if required. Washing of the panetaild not require any detergent or cleaning agents. A static
water supply (i.e. two water tanksachwith a minimum capacity 00,000 L. one at each access pojaind
additional 10,000 L tanks distributed throughout the site at strategic ppimtaild alsdbe established and
maintained for fire protectionWater for construction and operational phase demands will be supplied

from one or a combination of the following sources:

1 Commercial suppliers in the nearby regida water truck(preferred).

1 The «isting groundwater boravithin the Project Area (refer t8ection3.6).
1 Farm damswithin the Project Area

1 Goulburn Mulwaree Council

Any watersupplied to the Project frorthe existing groundwater bore or farm dams will be sourced under
agreement withrelevant landholders while ensurirammy WALSs, works approvals and water use approvals
required under the WM Act (2000) aobtained

There are up to 24 small manade farm dams within the Project Area used for livestock watering. The
aggregate capacity of the farm dams has been estimated to be approxird&M\i. using aerial imagery

(to estimateaggregate farm daraurface areaandan assumed average depth b2 m. Water from

harvestable rights dams with a capacity of up to 10% of the average annual runoff for the landholding in
coastal draining catchments may be used for any purpose. The Maximum Harvestable Right Dam Capacity
(MHRDC)from which water can be used for any purpose (i.e. MHRDC based on 10% of average annual
runoff), for the Project Area landholding48.58VIL. As such, any water sourced from the existing

harvestable rights dams within the Project Area will rexjuire licensing unless the aggregate capacity of

the dams is increased to abo¥8.56ML.

Water sources would beonfirmedprior to the commencement of construction in consultation with
Councilsuppliers and landholders. Town water supplies will genebalgvoided for use in construction
but may be used where appropriate and available. It is anticipated that during construction 3000 L
potablewater would be used on site daily at tlwnstruction compoundior amenities

There is no discharge of water proposed as part of the Project.

4.4 Amenities Wastewater

There is no sewer access in the Project Area. For the construction phasesie amenities sewer

disposal system will be provided, which would be collected in a tank and removed by a licensed waste
contractor to the nearest sewage treatment facility,as agreed with Goulburn Mulwaree Council.
Lightsource bp or its contractors would consult with Goulburn Mulwaree Council prior to commencement
of construction to reach an agreement.

It is likely that a septic system would be installed for the operational amenities. This would be constructed
and managed in accordance with the relevant Goulburn Mulwaree Council requirements.
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5.0 Water Quality Modelling

51 Overview

The water quality assessment for the Project was undertaken tisenglodel for UrbanStormwater
Improvement Concepfalisation (MUSIC) developed by the Cooperative Research Centre for Catchment
Hydrology toestimatethe pollutant loadsand concentationsin stormwater runoffdischargedrom the
Projectcatchment pior to and postProjectdevelopment. The assessmdms been undertaken to assess
whetherthe Project wilhave a NorBE oreceiving environmenvater qualitygiven the Project is located
within the Sydnerinking Water Catchment (refer t8ection3.4.2).

MUSIC modéihg assumel that the ProjectArea is an independent satatchment, without runoffrom
surrounding catchments.

5.1.1 NorBE Criteria

Given the uncertainty in MUSIC modelling outconwaterNSW requiremodelling to aim for a 10%
improvement inpost-developmentpollutant ¢otal suspended solidd SS)total nitrogen(TN)and total
phosphorugTB) loadson comparison of the preand postdevelopment scenario® demonstratethe
NorBE on water quality can be m@VaterNSW, 2023)

Further to thecriteriarelating to pollutant loadsTN and TRoncentrations must bequal to or better
compared to the predevelopment case for between the B@nd 98" cumulative frequencyercentiles
over thefive yearmodellingperiod when runoff occurs.

5.1.2 Meteorological Data

The development is within the Mulwaree River stdichmentandisindicated as being in Climate Zonenl
Figure 3.1 ofthe Using MUSIC in the Sydney Drinking Water Catch@iéaterNSW 2023). The
meteorologicaMUSIC input data fildata forZone 1 was sourced frothe WaterNSW website
(https://www.waternsw.com.au/waterservices/catchmenprotection/councilsand-developers2023)

5.2 Pre-development

MUSIC modelling of the prevelopment model was undertaken to estimate the pollutant loads
discharged from the five catchments (as indicate&igure5.1and Table5.1) to the environment
downstream of the Project Area for the existing environment.

5.2.1 Catchments

The Project Area has been divided ifitee catchment areas, corresponding with the drainage channels for
the 4" order unnamedtributary of Bullamalito Creelhich flows east to west through the Project Area,
Bullamalito Creedower order tributariesof Gundary Creelgwo of the catchmentsand Gundary Creek
(refer toFigure 5.). These catchments are shownHigure 5.land catchment areas provided ihable5.1.
These catchment areas will laesourcgor modelling the pre and post development scenariosdpresent

the appropriatepollutant loads for thesareas.
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Tableb5.1 MUSIC ModeCatchmens

Catchment ’ Area ha)

1 40.9

2 33.74

3 14412

4 179.30

5 31038

5.2.2 Land Use

All subcatchments within the Project Area are consideredvémgriculturalland use Agriculturalland use
source nodenodel parameteradopted for modelling a preevelopment scenariare providedin
Table 5.2

Tableb.2 Agricultural Land Us&oil and GroundwateParameters
RainfallRunoff Parameters ‘ Value
Soil Storage Capacity (mm) 119
Initial Storage (% of Capacity) 25
Field Capacity (mm) 99
Infiltration Capacity Coefficienta 180
Infiltration Capacity Coefficientb 3

Initial Depth (mm) 10

Daily Recharge Rate (%) 25

Daily Baseflow Rate (%) 25

Daily Deep Seepage Rate (%) 0
5.2.3 Results

Table5.3 presensthe predictedmeanpre-developmentpollutant loadsdischarging from the five modelled
catchments within the Project Area
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Table5.3 Pre-development Pollutant Loads
Catchment| Area ha) | Land Use ’ Mean AnnualPollutant Loads(kg/year)
Type
TSS Total Phosphorus Total Nitrogen

1 40.5 Agriculture | 2970 12.7 66.6

2 33.7 Agriculture | 2470 10.6 55.4

3 144.0 Agriculture | 1100 47.2 235.0

4 179.3 Agriculture | 1370 52.7 295.0

5 310.5 Agriculture | 2340 113.0 516.0

As shown ifmable 5.3across the five modelled catchmerite estimatedmeanpre-developmenttotal
suspended solids (TSS) ranges from Kdigearto 2970kg/year, the estimated mean préevelopment
total phosphorus ranges from0.6 kg/year to 113 kg/year and the estimated mean-gezelopment total
nitrogen loads range frord5.4 kg/year to 516.0 kg/year.

11t is noted that the MUSIC modelling wamnservatively based aaslightly larger Project Area (i.e. 708@luding a Crown Land paper road to
the north ofLot12/DP1016332
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5.3 Postdevelopment

MUSIC radelling of the postevelopment scenario was undertaken to estimate thgchargedollutant
loadsandstormwater discharge concentratiotisat would be produced from eaabf the five modelled
catchments with inclusion of theroposed Project infrastructure.

5.3.1 Land Useand Stormwater Treatment

Stormwater treatment measures were included in the modelled flestelopment scenaridl able 5.4
presents the land use types aadsociated parameters applied to the pakvelopmentinfrastructure
surfaces (other thaagriculture land use type

Table5.4 Post-developmentLand UseTypes

Project Design Feature | Applied Land Use Type | Effective Impervious Area| Rainfall Threshold (mm)

Substation BESS Unsealed Road 50% 1.5
(centralised and
decentralised)and
inverter substations

Solar Panels Roof Variablé 0.3

Access Tracks UnsealedRoad 50% 1.5

1 The majority of thearea covered by solar panelses not drain directly to the Project stormwater drainage systBainfall running offolar
panelsto theimperviousagricultural land beneatlrains via sheet flow to thetormwater drainage system and therefore, only the panels adjacent
to the Project stormwater drainage features have been considaretimodelledas effective impervious area

The following stormwater treatment measures were applied within the festelopmentMUSIC model:

1 Vegetated swales along the full length of downslsjme of solar panel arrays; and

1 Bioretention basis (40 nt, 0.8m filter depth no exfiltratior) to treat runoff from theCentralisedBESS
compoundandthe sub-station/operations and maintenance facility compoundth bioretention
discharge draining to vegetated swales

5.3.2 Catchments

The catchments for the prdevelopment scenario have been applied to the pstelopment scenario but

with a breakdown into sucatchments (refer tdrable 5.5 to account for the different postievelopment

land use typesCatchment areas for access tracks and other permanent infrastructure (e.g. substations,
BESS units) were estimated based on the conceptual Project layout with access tracks assumed to be 8 m in
width.
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Catchment

PostdevelopmentCatchments

Subcatchment

Area (ha)

M,
umwelt

1 Access Tracks 0.69
Substation and Operations and Maintenance| 6.24
Facility
Agricultural (not draining to swale) 33.57
Catchment 1 Total 40.50
2 Access Tracks 0.55
Solar Panels (draining directly to swales) 0.12
Agricultural (draining to swales) 14.34
Agricultural (not draining to swales) 18.73
Catchment ZTotal 33.74
3 Access Tracks 3.52
Decentralised BESS and Inverter Substations 1.33
Centralised BESS 4.53
Solar Panels (draining directly savales) 0.35
Agricultural (draining to swales) 100.87
Agricultural (not draining to swales) 33.52
Catchment 3 Total 144.12
4 Access Tracks 3.77
Decentralised BESS and Inverter Substations 1.99
Solar Panels (draining directly to swales) 0.81
Agricultural (draining to swales) 95.77
Agricultural (not draining to swales) 76.96
Catchment 4 Total 179.3
5 Access Tracks 7.24
Decentralised BESS and Inverter Substationd 2.82
Solar Panels (draining directly to swales) 1.22
Agricultural (draining to swales) 209.36

Gundary Solar Farm
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Catchment| Subcatchment Area (ha)

Agricultural (not draining to swales) 89.74
Catchment 5 Total 310.38
Total Catchment 708.4

54 Pre-development and Postlevelopment Comparison

5.4.1 Pollutant Loads

Table 5.6presents a comparison of thmodelledmean annuapollutant loads for the preand post
development(with treatment)scenarios and the estimatqukrcentage reductioin pollutant loads
discharged from the Project Area pastvelopmentModelling predicts reductions in abllutants for the
post-development scenaridue to the implementation of treatment train measures (i.e. vegetated swales
and bioretention basins as discussedction5.3.1), however, the reduction associated witlPis less

than 10%whichis required by WaterNSW for tlmomparison of the preand postdevelopment scenarios

to account for MUSIC modelling uncertainty atemonstrate ttat aNorBE on water quality can be
achievedWaterNSW, 2023).

As such, dditional treatment train measure§ot modelledfor the purposes of this assessmenrtd
examplesof which includdiltration systems, sediment basingross pollutant traps etehpay be required to
satisfyNorBE criteria fol P, It istherefore recommended thaProject stormwater treatment measures be
considered during the Project detailed design phadth arefined MUSI@nodel that reflects the detailed
Project design

Tableb.6 Pre-development and Postlevelopment ComparisorMean Annual Pollutant Loads
Pollutant Pre-development Postdevelopmert % LoadReduction
(kglyear) (CCIYEED)
TSS 57,600 37,100 35.6
TN 232 162 30.2
TP 1,190 1,110 6.7

5.4.2 Pollutant Concentrations

Figure 5.2Figure 5.3andFigure 5.4present comparisons of theredicted TSS, TN and TP concentrations
respectivelyfor the pre- and postdevelopment (with treatment) scenari@nd indicate:

2 It is noted that the MUSIC modelling was conservatively based on a slightly larger Project Area (i.e. 708ha) includmban@maper road to
the north of Lot 12/DP1016332.
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9 Postdevelopment TSS concentrations achieveNweBE criteriaf being better than the pre
development scenario between tHg" and 98" percentiles.

1 Postdevelopment N concentrations do not achieve the NorBE criteria of being better than the pre
development scenario between the B@&nd 98" percentiles TN concentrations are better for the post
development scenario above g2 5" percentile result.

1 Postdevelopment TP concenttians do notachieve the NorBE criteria of being better than the-pre
development scenario between the 8@&nd 98" percentiles TP concentrations are better for the pest
development scenario above the ©percentile result.

As such, additional treatment train measui@dt modelled for the purposes of this assessmand
examples of which include filtration systems, sediment basins, gross pollutant trapeagtd)e required to
satisfy NorBE criteria for TN and TtRs recommended that Project stormwater treatment train measures
be considered during the Project detailed design phase with a refined M®i€l that reflects the
detailed Project design
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6.0 FloodModelling Methodology

Flood modelling was undertaken as part of a Flood Impact and Risk Assessment {2 02k identify
potential impacts on surface water resources and flood regimes associated with the Project (refer to
Appendix A. This section summarises the flood modelling methodology, including the approach used to
estimate design discharges, and the approach used to deve®lpydraulic model.

6.1.1 Estimation of Design Discharges

Design flood discharges and flood levels in watercourses draining the Project Area were estimated using a
RORB hydrologic model (detailed below) and a TUFLOW hydraulic model (éetitm6.1.2). The

hydrologic model was used to estimate discharges from the contributing catchments outside the Project
Area. Discharges within the Project Area were estimated by applying rainfall directly to a topographic
surface developed for the hydraulic mod&he hydrologic model was developed using the RORBwin v6.45
(RORB) software. RORB simulates the catchment raiafalff process in the contributing catchments,
producing the design discharges used for inflows to the hydraulic model.

Design discharges were determined using the ensemble methodology defined in Australian Rainfall &
Runoff (ARR) (Ball et al., 2019). An ensemble of 10 temporal pattasmmodelled for each storm duration

to derive a range of estimated peak discharges for storms of different severity, represented by an annual
exceedance probability (AEP). The storm duration with the highest median peak discharge of the ensemble
wasselected and the temporal pattern that produces the peak discharge just above the ensenthinme

is used for design event modelling.

The design discharges were used to select the storm duration producing the maximum discharge (referred
to as the critical duration) for each AEP at the downstream boundary of the Project Area on Gundary Creek.
The representative event was then used to imfiothe direct rainfall applied within the hydraulic model

domain.

Design discharges were determined for the 10%, 5%, 1%, 0.5% and 0.2% AEPs and the probable maximum
flood (PMF) for current climatic conditions. Design rainfall intensities were derived in accordance with ARR.
In the absence of sitepecific calibration dat, the RORB predicted flood discharges were validated using

the Regional Flood Frequency Estimation (RFFE) model.

6.1.2 Hydraulic Model Development

The twadimensional TUFLOW hydraulic model was used to simulate the flow behaviour through the
Project Area. TUFLOW represents hydraulic behaviour on a fixed grid by solving the-tliithemsional
depth-averaged momentum and continuity equations for fragface flow. TUFLOW has the capacity to
represent complex hydraulic structures, floodplain storage and floodplain/channel interaction. The model
was compiled and simulated with build version: 2@Z8AAiISPw64 using subgrid sampling. The model
automatially calculates breakout points and flow direction. An adaptive time step is used by the
computational engine to maintain simulation stability.

The hydraulic model was run for the 10%, 1%, 0.5%, and 0.2% AEP design events and PMF for their
respective critical durations. The model results were used to assess flooding behaviour for the existing
conditions. The existing conditions model was then &edo represent the proposed developed
conditions, to assess the potential extent and magnitude of impacts of the Project.

The results of the flood modelliraye discussed in further detail Bection7.2.

Gundary Solar Farm Flood Modelling Methodology
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7.0 Impact Assessment

The Project has the potential tonpacton:

1 receivingsurface wateland groundwatequality

1 floodregimesincluding flow rates, velocities and depths
1 soil resources

9 availablewater supplyto existingand downstreanusers

9 aquatic habitat andsDEs.

In the absence of appropriate controls, the potential impacts to soil and water resources associated with
the Projectwill involve

9 increased rate of loss of topsoil resource as a consequence of increased erosion during construction
and decommissioning (at end of Project life) and during operation should site stabilisation (e.g. soil
amelioration, revegetation and other permanent emmsicontrol measures such as rock armouring of
drainage channels) be ineffective

1 degradation of downstream surface water quality (primarily during construction and decommissioning
but also potentially during operation) due to:

0 elevated concentrations of sediment in runoff

o0 elevated concentration of nutrients in runoff (primarily associated with nutrients adhered to
sediment)

o chemical spills/leaks entering streams (e.g. diesel fuel or hydraulic oils from mobile plant).
9 increased erosion and scour in stream due to:

o damage to stream bed and bank from construction activities adjacent to asigam (e.g.,
streamcrossings)

o damage to riparian vegetation from construction activities on waterfront land
0 increased runoff volumes due to the increase in impervious areas associated with the Project.

9 potential for obstruction of fish passage associated witbact toaquatic habitat, GDEs and
construction ofstream crossings

9 potential for alteration of flood flows and levels due to infrastructure located in close proximity to
streams

9 loss of catchment yield during construction due to capture of water in sediment dams

9 depressurisation of groundwater aquifers and a reduction in bore yieldgistinggroundwater source
users due tgroject water use (if groundwater is used to supply Project demands)

1 degradation of groundwater quality due to chemical spills/leaks during construction

Gundary Solar Farm Impact Assessment
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1 loss of catchment yield associated with sourcing water (edmarvesting ossite or via agreement
with host or local landholders) to meet construction water demands

ThisWRIAhas considered and assessed each of these potential impacts and where there is the potential for
impacts to occur, has identified appropriate management measoudined inSection8.0to mitigate
these risks.

7.1 Surface Water Quality

7.1.1  Construction and Decommissioning

During construction and decommissioning of the Prqjseils would be subject to disturbanadyringthe
removal ofvegetatbn, excavation works and stockpiling of materials, iegtb sediments and/or
pollutantsbeing entrainedn rainfall runoff and entering localvatercourses. Dischargenf polluted rainfall
runoff from the Project has the potential t@sult in the deterioration of EVs and W&(@efer to
Section3.4.1), for example:

1 lossof topsoil resources on the land and ongoing erosion reducing the areableusindand/or
damage to private property for landholders

1 waterquality in farm dams is impacted and not suitable for stock watering, health or aquatic fauna and
flora, as well as increased turbidity and decrease in water quality to downstvegtercourses.

With the implementation of erosion and sediment control measwaesvell agppropriate measures to
managehazardous materials such as oils, fuels and other chenfmatined inSection4.1.2and
Section8.0) potential constructionrelated stormwater pollutionimpactscanbe appropriately managed
and are expected to beegligible

During the construction phasa,number of watercourserossinggvia culverts and bed level crossings)
would be required within the Project Arda enableaccessacross thesite. Watercoursecrossingswill be
designed and constructed in accordance with relevant guidelines and in consultation with DPI Fisheries
(referto Section4.2), the Projectwatercoursecrossingsre not expected to restlin anymeasurable

impacts to streanhealthincluding water quality anfish passage

With the implementation of measures outlinéa Section8.0, the potential water quality impacts would be
I RSljdzr 6St& YIylFI3aISR Rdz2ZNAY3I GKS t MBag®S. O0G Qa O2yaidNHzOi

7.1.2 Operation

Water quality modelling was undertaken éstimatepre- and postdevelopment stormwater discharge
concentrations and loads (refer ®ection5.0) for the purpose of determining whether the Project will
have a NorBE on water qualiffhemodelling results indicatethat:

1 postdevelopmentmean annual TSS, TN and TP lalisisharged in stormwatarould be lower than
the pre-development loads discharged with the proposed stormwater treatment train (refer to
Sectiors5.3.1and5.4.1).

1 while postdevelopmentmears annualTPloadswere lower than predevelopment loads, theeduction
was<10%and therefore, does not achieve WaterNSW NorBE criteria (ref8eabion5.1.1).

Gundary Solar Farm Impact Assessment
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9 TSS concentrations for the pedtvelopment scenario were better than tipee-development scenario
between the 50 and 98" percentile results, however, TN and Tdhcentrations while lower than pre

development loadswere not and therefore, do noachieveWaterNSW NorBE criter{af being better
than between the 5@ and 98" percentileresults (refer to Section5.1.1).

While the water quality modelling indicates thétaterNSW NorBE criteria is not achieved for mean annual
TPloads, TN concentrations and TP concentrations, the impactet¢eiving water quality downstream of

the Project are expected to be negligitdmvidedeffective rehabilitation of Project Aeadisturbance is
undertaken postconstruction However, refinement of th&1USIC water quality model will be undertaken
during the detailed design phase of the Projecetsure the model reflects the detailed dgsiand to
optimise theoperational Projecstormwater treatment train An additional measure that will be

considered as part of the Project detailed design is to identify eroding gullies within the Project Area and
rehabilitaingthem as part of the Projeathich willimprove postdevelopment stormwater quality.

Other potentialwater quality impacts during the operational phaassociated withthe dayto-day
activities during this phase would be limited to:

1 Stormwater runoff from impervious surfaces resulting in localised erosion.
9 Accidental spills or discharge through use and storage of chemicals such as fuel.

The potential for ongoing erosion post constructioamsideredo be low provided appropriate
rehabilitation of disturbed areas is undertaken and any areas identified as exhibiting signs of erosion above
expected background levels are addressed.

All hazardous materials and chemicals will be stored in accordance with relevant Australian standards and
20KSNJ adFdS FyR 201t 3JdzZARStAySa AyOf dzRAYy3a GKS b
Protectiong Participants Handbook.

Based on the above, and with the implementation of management measures outlirgztiion8.0, water
guality impacts during the operational phase are expected to be negligible.

7.2 Flooding

The flood modelling considered the impacts of the Project on floahrd depth andvelocity for the 10%,
1%, 0.5%, 0.2%, and 0.05% AEP events and PMH@vemsidering pe-developed (existing) and post
developed conditions

7.2.1 Flood Hazardnd Risk

Flood hazard results f@re-developed (existingdnd post-developed conditions shothat high flood
hazard is reached withitne deeper central flow path locations ihe Project Areawith shallower and
overbank areas being considered low hazard.

There was minimal changefiood risk to the internal and external wateourseflows betweenpre-
developed éxisting and post-developed conditions. Access points to the Project Area were predicted to be
of low flood hazard.

Project fencing is likely to become a trap for loose vegetation in high flow events and mayaudigonal
structural loading on the fence which may cause damageeduce the likelihood of debiisading
Lightsource bys proposing tanstallriparian fencing, consisting afflood permeable configuratigrat
each watercourse crossinghis wouldalso ensure low affluxat the fenceand thatupstream water levels

Gundary Solar Farm Impact Assessment
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are notraised.With the implementation ofmeasuresutlined inSection8.0, it is expected that the fence
would be of low flood hazard.

The resultdurther show that the infrastructure and solar panels within the Project Area are located outside
areas of major flood hazard. Peak stormwater discharges from the Project Area for impervious areas may
increase slightly through the creation of compacted gravel roads and some small operational buildings.
However, potential impacts to drainage features and downstream watercourses are likely to be minimal
due to the relative size of the Project Area in tigla to the size of the receiving catchments, and the
distributed nature of minor impacts.

7.2.2 Flow RatesPepth and Velocity

7.2.2.1 Overview

The flood modelling indicated that the Project is predicted to result in minilmadlingimpacts, including
flow rates, velocities and depths

The Projectinfrastructureis not predicted tdncrease flood depths or velocities due to the interaction with
diffuse flows and use of unsealed roads in pustdevelopedcase TheProjectinfrastructure isalsonot
predictedto increase runoff, provided that groundcovisiestablishedand maintainedto asimilarlevel as
with the pre-developed éxisting case to providesimilar levels of infiltration.

The minor increase in imperviousness within Br@ject Arealoes not create offsite impact&arthworks
associated with the Projedo notinvolveany infilling or reduction in floodplain storage. The filling and
levelling of small farm dams within thgevelopment Footprinis not anticipated to impact peak flows as
thesefill early in a storm event and are located outside the floodplain in overland flow patinthermore,
filling thefarm dams wouldhot adversely impact flood behaviour of receiving watercourses.

The modelling predicéd that due to the minor modifications to landform and hydrological regime, the
overallimpact of the Project on flood depth and velocitiesegligible. For proposed infrastructure outside
the primary flow paths, flood impacts are considered to be minor in all modelled events.

The Project § not predicted to cause external impacts in terms of water surface levels and peak discharges.

7.2.2.2 FloodImpactsrelating to Project AccessSolar Arrays Substationand BESS

Additional runoff from solar panels is unlikeWhile solar panels are wholly impervious, runoff frpamds
will drain ontothe existingpervious landform and soilndis therefore not connected to the downstream
drainage system

Modelling resultshow that the location of theolar panelssubstation, BESfd access from Windellama
Road areoutside of tre flood extent and considereslitable in terms of flooding constrainthe panels

have been designed with50 mm freeboard for the lowest edge above the maximum 1% AEP flood event.
Furthermore, aeaswhere the overland flow path exceeds depth and velocity values expected to be high
risk forProjectinfrastructurehavebeenW S E Ot dZRSRQ FTNR Y (i K.For h&rgntainigglLly Sy i
areas, the probability of erosion and scour is expected to be minimal.

Refer toAppendix Afor modelledpeak existing depths, velocities and impacts, aadhpleteflood
mapping for thepre-developed éxisting, post-developed and impact mapped cases.

Gundary Solar Farm Impact Assessment
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7.2.2.3 Flood Impacts relating t®ther Infrastructure and Access Roads

Access tracksyatercoursecrossings (i.e. culvert crossings or causeways) and buried cable reticulation are
the only works proposed within or near to the watercourdesak flood velocities crossing access tracks

will be managed during construction to ensure sediment is not mobilised in a significant rain event.
Inspection after storm events will be required to ensure erosion does not impact the access roads through
the life of the Project. Erosion and sediment controls will be implemented during conistinuict

accordance with théandcom guidelines for Managing Urban Stormwater: Soils and construction
(Landcom 2004) that provide for industry to reduce the impacts of land disturbance activities on
watercourses.

Security fencing around the perimeter of tBevelopment Footprinhas the potential to trap and

accumulate flood debris and impede flows. This may result in minor increases in water level upstream of
the blockage and potential redistribution of flow at the boundary. Given the local topographyosed
fencedesignat watercourse crossingad measures outlined i8ection8.0, any redistribution of flow

through fence blockage would be localised and the risk of any potential blockages is low. Any inundation
outside of the mapped flood extents predicted tdoe minor.

7.3  Water Supplyand Impact to Downstream Uss

As indicated irBection4.3, water will be supplied to the Project from a combination of fielowing
sources:

1 Commercial suppliers (potable water) (all phasgsiis is the preferred water source for the Project.
1 Farm dams anexistinggroundwaterbore withinthe ProjectArea(all phases).

Themaximumwater demand wilbccurduringconstruction £8-24 monthsestimatedat approximately
12.26ML)with the bulk of water to be supplied fromommercial suppliers) the nearby region (via water
trucks) andor farm damdocated within the Project Are& similar volume of water is likely to be required
during the decommissioning phase.

As surface water or groundwater used by the Project will be sourced under agreememhaf#mdholder
and in accordance with the relevant water source WSP, no impacts to surface water or groundwater
availability in the vicinity of the Project are anticipated.

Loss of catchment yield associated with containment of runoff from disturbed areas is expected to be
negligible and will be temporary during the construction and decommissioning phesesich, impacts on
surface water availability to downstream water users are expected to be negligible.

7.4 GroundwaterResources

7.4.1 Construction and Decommissioning

Generally,mpacts to groundwater resourcesicluding GDEg&re not expected given the groundwater

table is unlikely to be intercepted during Project constructids discussed iBection3.7.1, the fence to be
constructed where Bullamalito Creek crossessbathernboundaryof the ProjectAreawill bea latched

tube watercoursecrossinggdesigned tcavoidinterference with Bullamalito Creek and the high potential
aquatic GDH-urther, the anticipateddepth to groundwatef(i.e. at least 10 mbglyithin the Project Area
(refer Section3.6) means that any hydrocarbon/chemical spills are unlikely to infiltrate to the groundwater

Gundary Solar Farm Impact Assessment
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table, noting that appropriate spill management measures will be implemented during all phases of the
Project (refer taSection8.0).

Should the final Project design identify that construction activities will result in the interception of the
groundwater tablefurther assessment will be undertaken in accordance withNIS¥ Aquifer Interference
Policy(NSW Government, 2012) and appropriate management measures be developed to mitigate any
potential impacts

7.4.2 Operation

Interactions with thegroundwater table are not expected at the decommissioning phase of the Préjgct.
such, no impacts to groundwater resources or Groundwater Dependent Ecosystems (GDES) are expected
during the operational phase of the Project.

7.5  Aquatic Habitat

As discussed iSection3.9, aquatic habitats within the Project Area have betggraded andmpactedas a
result ofhistorical and current agricultural activitie&part from a number ofvatercourse crossings
required to facilitate access across the Project Amed potential closure of a number of manmade farm
dams,no other disturbance is proposed to watercourses and the assoc&gadtic habitatsWatercourse
crossingwill be designedn consultation with the DPI Fisherjeés minimise impacts on stream stability
and fish passage and with referencetbe Guidelines for Controlled Activities on Waterfront Landight
of this, it is not anticipated thathte Prgect would impact the passage of fish over the long term nor
obstruct the movement of fish or other aquatic species.

Furthermore, the Project layout incorporates riparian buffergproximately20 mto 40 maround

second oder and highestreamsto avoid and minimise impacts to the habitat associated with the riparian
zone.As discussed iBection7.1, the potential impacts on water quality are also anticipated to be limited
due to the Project Layout and design avoiding tributaries of Gundary Creek and Bullamalito Creek.

With the implementation of management and mitigation measures outlinesidation8.0, impacts to
aguatic habitat within the Project Area is expected to be negligible.

7.6 Cumulative Impacts

Given the Project will incorporatppropriate stormwater treatment measures to as far as practicéble
achieve a NorBE on water qualégd all other developments within the Sydney Drinking Water Catchment
are also required to achieve a NorBE on water quadity cumulative impacts to receiving water quality
areexpected to be negligible.

High Project water demands will be limited to relatively short periods of tintle respect to the overall
Project lifesparduring theconstruction and decommissioningpg@ses Water demands during the
operational phase will be relatively small and therefore, cumulative imgactsarface water or
groundwater availability areot anticipated.

Gundary Solar Farm Impact Assessment
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8.0 Management and Mitigation Measures

Table 8.1presents the proposed measures to be implemented as part of the Project to manage and
minimise impacts on water resources.

Table8.1 Management and Mitigation Measures relating to Water Resources
ID Management andMitigation Measure Timing Relevant
Impacts
WRL | Complete detailed water quality modelling to inform Project design | Detailed Surface Water
with respect to required stormwater treatmemheasures to ensure design Quality, Refer
stormwater discharging frorthe Project Area postievelopment is to Section7.1
acceptabldor discharge to the Sydney Drinking Water Catchment
WR2 | A Construction Soil and Water Management Plan (CSWMP) will be| Prior to Surface Water
prepared to outline measures to manage soil and water impacts construction Quality and
associated with the construction and decommissioning works. Groundwater,
TheCSWMP will provide: Refer to
1 Measures to minimise/manage erosion and sediment transport Seguon?.l
both within the construction footprint and offsite including an )
. . . . Section7.4.
requirements for the preparation of erosion and sediment contr
plans (ESCP) for all progressive stages of construction.
1 Measures to manage waste including the classification and
handling of spoil.
Procedures to manage unexpected, contaminated finds.
1 Measures to manage stockpiles including locations, separation
waste types, sediment controls and stabilisation.
1 Measures to manage accidental spills including the requiremen
maintain materials such as spill kits.
1 Controls for receivingvatercourse which maynclude designation|
2T WYWy2 32Q 1T 2ySa F2N O2yail NHz
1 Creation of catch/diversion drains and sediment fences at the
downstream boundary of construction activities where practical
to support containment of sedimerdaden runoff.
1 Inspection and monitoring requirements including receiving wat
quality monitoring
1 Erosion and sediment control measures will be implemented ar
maintained at all work sites in accordance with the principles af
requirements in Managing Urban StormwatgSoils and
Construction, Volume 1 (Landcom 2004) and Volume 2D (NSW
Department of Environment, Climate Change and Water 2008b
O02YYZ2yfté& NBFTSNNBR (2 | a GKS
1 A water sourcing and monitoring strategy to manage potential
availability impacts on downstream water users and ensure
compliance witHegislation relating to water extraction.
Gundary Solar Farm Management and Mitigation Measures
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Relevant
Impacts

WRB | An Operational Environmental Management Plan (OEMP) will be | Operation Surface Water
developed for the Project to address potentially adverse impacts or Quality and
the receiving environment surface water qualégd floodingduring Groundwater,
the operational phase. This will include Refer to
1 Inspection and monitoring requirements including receiving wat Sectiors 7.1

quality monitoring. and7.4
1 Maintenance of suitable ground cover around solar panels, ang

grassed table drains near access tracks to minimise the potent

for erosion and export of sediment.
1 Maintenance of stormwater infrastructure including any

stormwater treatment devices (e.g. bioretention basins and

culverts (e.g. clearing debris).

WR4 | Thesecurityfenceat watercourse crossings tmnsist ofa latched tube| Construction | Groundwater
watercoursecrossing and operation | Quality, Refer

to Section7.4

WR5 | Operations staffvill have access to the following facilities for early | Operation Flooding and
ASOSNBE 6SIFGKSNI g NYyAy3ayYy ¢KS Stream
¢CKS . dz2NBldz 2F aSiS2NRt238Qa aw Stability, Refer
Meteorology information will be reviewed frequently for potential to Section7.2
major floodirg and road closures.

WR6 | Facility members and visitots be notified of potential flooding, road | Construction | Flooding and
and facility closure. and operation | Stream

Stability, Refer
to Section7.2

WR? | Evacuation routes will be designed during the detailed design phas| Detailed Flooding and
and will take into account zones of flood hazard. design Stream

Stability, Refer
to Section7.2

WRB | A detailed Flood Emergency Management Plan (FEMP) will be Prior to Flooding and
incorporated intothe Fire Management and Emergency Response H construction Stream
(FMERP The FEMP will include roles and responsibilities, and Stability, Refer
procedures for before, during and after a flood. to Section7.2

WR9 | Lightsource bp will commit to maintaining the natural state of the | Detailed Flooding and
drainage flow paths whenever possible. Internal access roads, whe design, Stream
crossing watercourses, will be designed for 10% AEP design flow g construction | Stability, Refer
mayinclude compacted rock causeways to provide low maintenanc| and operation | to Section7.2
access with limited impact on theatercourseor culvert structures.

WRLO | Foundations for the photovoltaic arrays and transmission lines will | Detailed Flooding and
located away from areas that exceed both flood depths of 0.3 m an| design Stream

flow velocities greater than 1.5 m/s. Detailed design of the Project \
consider the results of the flood models,particular the 1% AEP
scenario.

Stability, Refer
to Section7.2

Gundary Solar Farm
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Management andMitigation Measure Relevant
Impacts
WRI1 | Solar panelsvill be designedwith a500 mm freeboard above the Detailed Flooding and
maximum 1% AEP flood level. design Stream
Stability, Refer
to Section7.2
WRI12 | BESS components will be located on hardstand areas and will be | Detailed Flooding and
aligned with local overland flow paths to prevent flows being design Stream
redirected which could lead to localised increased in flood level ang Stability, Refer
higher risk of scour and erosion. to Section7.2
WRIL3 | The design and construction whtercoursetracks and cable crossingg Detailed Flooding and
and all internal tracks crossing watercourses within the proposed | design Stream
development footprint should be generally in accordance with relev Stability, Refer
guidelines (refer t&ection 7.3f Appendix A. to Section7.2
WRI14 | The best practice principles for stormwater and sediment control | Construction | Flooding and
outlined inthe Managing Urban Stormwater: Soils and construction | and Operation | Stream
(Landcom, 2004) guidelines will be incorporated into the design, Stability, Refer
construction andperation phases of the solar farm site as part of a to Section7.2
Stormwater Management Plan and Erosion and Sediment Control §
WRI5 | Fencing will be designed to consider flood levels across the site thr| Construction | Flooding and
Stream

construction of floodways to reduce the likelihood of fence blockage
due to loss of vegetation in storm events.

Stability, Refer
to Section7.2
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9.0 Conclusion

This Water Resources Impact Assessment considered the potential impacts and appropriate measures to
mitigate any potential impacts on water resources associated wittPtiogect. The following conclusions
are made with respect to the potential Project impacts on water resources:

1 Impacts to surface water resources during the construction and decommissioning phases of the Project
can be adequately managed to ensure negligible impacts by implementation of a SWMP as described in
Table8.1.

9 The Project is predicted to result in minimal impacts on flooding, including flow rates, velocities and
depths Notwithstanding, a suite of flood management and mitigation measha®e been proposed
as outlined inTable 8.1

1 Potentially adverse impacts on soil and surface water resources during the operational phase are not
expected provided

0 appropriate stormwater treatment measures are implemented

o rehabilitation following ground disturbance in the construction phase is undertaken to minimise
the risk of ongoing erosion and appropriate groundcover is maintained throughout the opeahtion
phase of the Project.

1 No interaction with the groundwater table is anticipated throughout all phases of the Project and
therefore, no impacts to groundwater resources or GDEs are expected.

1 The potential for adverse impacts on the receiving surface water quality from point sources such as
chemical storage and the dProject Area wastewater management system can be adequately
managed by implementation of appropriate hazardous materials stoaagehandling measures (that
will be documented in an OEMP) and appropriate design and siting of tegeowastewater
management system.

1 No impacts to the availability of supply to downstream and nearby water users (groundwater and
surface water) as all water sourced for the Project will be undertaken in accordance with the WM Act
2000 and relevant WSPs.

Gundary Solar Farm Conclusion
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Section where addressed in the
WRIA

Water and soils

5 The EIS must map the following features relevant to water and soils including:
a. Rivers, streams, wetlands, estuaries (as described in s4.2 of the Section3.0
Biodiversity Assessment Method).
b. Wetlands as described in 4.2 of the Biodiversity Assessment Methq Section3.0
There are no wetlands within th¢
Project Area
C. Groundwater. Section3.0
d. Groundwater dependent ecosystems. Section3.0
e. Proposed intake and discharge locations. Section 3.0and Sectiort.3
6 The EIS must describe background conditions for any water resource likely to be affected by the
development, including:
a. Existing surface and groundwater. Section3.0and Section7.0
b. Hydrology, including volume, frequency, and qualitgistharges at | Section3.0, Section4.0and
proposed intake and discharge locations. Section7.0
C. Water Quality Objectives (as endorsed by the NSW Government | Section5.0and Section7.0
http://www.environment.nsw.gov.au/ieo/index.htrpincluding
IANRPdzy Rgl GSNI & | LIINBLINRIF GS (KL
values for the receiving waters.
d. Indicators and trigger values/criteria for the environmental values | Section5.0and Section7.0
identified at (c) in accordance with the ANZECC (2000) Guidelines
Fresh and Marine Water Quality and/or local objectives, criteria or
targets endorsed by the NSW Government.
7 The EIS must assess the impacts of the development on water quality, including:
a. The nature and degree of impact on receiving waters for tsottiace | Section7.0
and groundwater, demonstrating how the proposed Gundary Solar
Farm protects the Water Quality Objectives where they are currentl
being achieved, and contributes towards achievement of the Water
Quality Objectives over time where they are curremtbt being
achieved. This should include an assessment of the mitigating effe
of proposed stormwater and wastewater management during and
after construction
b. Identification of proposed monitoring of water quality. Section8.0

Gundary Solar Farm
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Agency Advice Section where addressed in the
WRIA
The EIS must assess the impact of the development on hydrology, including:
a. Water balance including quantity, quality, and source. Sectiond.0and Sectior?.0.

Adetailedwater balance was no
deemedrequireddue to the
nature of the Projectfinal water
sources still to be confirmed wit
the preference to be via
commercial suppérs.
Assessment of flows from the
Project Areaduring flood events
were undertakenusing TUFLOW

models
b. Effects to downstream rivers, wetlands, estuaries, marine waters, 4 Section4.0and Section 7.0
floodplain areas. Assessment of flows from the

Project Area during flood events
were undertaken using TUFLOV,

models.
C. Effects to downstream watedependent fauna and flora including Section 7.5
groundwater dependent ecosystems. Refer toBiodiversity

Development Assessment Repgd
for impacts to fauna and flora.

d. Impacts tonatural processes and functions within rivers, wetlands, | Section7.0.
estuaries and floodplains that affect river system and landscape he
such as nutrient flow, aquatic connectivity and access to habitat for
spawning and refuge (e.g., river benches).

e. Changes to environmental water availability, both regulated/licensel Section4.0 and Section?.0.
and unregulated/rulesbased sources of such water/
f. Mitigating effects of proposed stormwater and wastewater Section 5.0Section 6.@&nd

management during and after construction on hydrological attributg Section 7.0.

such as volumes, flow rates, management methods angseeoptions.| No major stormwater and
wastewater infrastructure
proposed for the Project Area.

g. Identification of proposed monitoring of hydrological attributes. See Sectioff.0 and Section 8.0

Flooding

9 The EIS must map the following features relevant to flooding as described in the Floodplain Develop
Manual 2005 (NSW Government 20@)luding:

a. Flood prone land. Refer toAppendix Aor the

Flood Risk and Impact
Assessment Report

b. Flood planning area, the area below the flood planning level. Appendix A
C. Hydraulic categorization (floodways and flood storage areas). Appendix A
10 The EIS must describe flood assessment and modelling undertakel| Section6.0

determining the design flood levels for events, including a minimun| Appendix A
the 5% Annual Exceedance Probability (AEP), 1% AEP, flood level
the probable maximum flood, or an equivalent exire event.

Gundary Solar Farm Appendix B
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Agency Advice Section where addressed in the
WRIA
11 The EIS must model the effect of the proposed Gundary Solar Farrl Section6.0
(including fill) on the flood behaviour under the following scenarios | Appendix A
a. Current flood behaviour for eange of design events as identified ih 1 Section6.0
above. This includes thkin 200and 1 in 500 ar flood events as Appendix A
proxies for assessing sensitivity to an increase in rainfall intensity o
flood producing rainfall events due to climate change.
12 Modelling in the EIS must consider and document:
a. The impact on existing flood behaviour for a full range of flood ever| Section6.0 and Sectioi.2
including up to the probable maximum flood, or an equivalent extre| Appendix A
flood.
b. Impacts of the development on flood behaviour resulting in Section 6.0 and Section 7.2
detrimental changes in potential flood affection of the developmenty Appendix A
or land. This may include redirection of flow, flow velocities, flood
levels, hazard categories and hydraulic categories.
C. Relevant provisions of the NSW Floodplain Development Manual 2| Appendix A
13 The EIS must assess the impacts on the proposed development on flood behaviour, including:
a. Whether there will be detrimental increases in the potential flood Section 6.0 and Section 7.2
affectation of other properties, assets and infrastructure. Appendix A
b. Consistency with Council floodplain risk management plans Section 6.0 an&ection 7.2
Appendix A
C. Compatibility with the flood hazard of the land. Section 6.0 and Section 7.2
Appendix A
d. Compatibility with the hydraulic functions of flow conveyance in Section 6.0 and Section 7.2
floodways and storage in flood storage areas of the land. Appendix A
e. Whether there will be adverse effect to beneficial inundation of the | Section 6.0 and Section 7.2
floodplain environment, on, adjacent to or downstream of the site. | Appendix A
f. Whether there will be direct or indireéhcrease in erosion, siltation, | Section 6.0 and Section 7.2
destruction of riparian vegetation or a reduction in the stability of | Appendix A
riverbanks or watercourses.
o Any impacts the development may have upon existing community | Section 6.0 and Section 7.2
emergency management arrangements for flooding. These matterg Appendix A
to be discussed with the NSW SES and Council.
h. Whether the proposal incorporates specific measures to manage ri{ Section 6.0 and Section 7.2

to life from flood. These matters are to be discussed with the NSW
and Council.

Appendix A

Emergency management, evacuation and access, and contingency
measures for the development considering the full range or flood ri
(based upon the probable maximum flood or an equivalent extreme
flood event). These matters are to be discussed with and tizeve
support of Council and the NSW SES.

Section 6.0 and Section 7.2
Appendix A

Any impacts the development may have on the social and economi
costs to the community asonsequence of flooding.

Section 6.0 and Section 7.2
Appendix A

Gundary Solar Farm
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Agency Advice Section where addressed in the
WRIA

Department of Planning and Environment: Water
Water take and Licensing
1 A detailed and consolidated site water balance. Section 4.0 and Section 7.0.

A detailed water balance was n(
deemed required due to the
nature of the Project, final water|
sources still to be confirmed witl
the preference to be via
commercial supliers.

2 Description of all works/activities that may intercept, extract, use, | Section 1.1, Section 3.8ection
divert or receive surface watemd/or groundwater. This includes the| 4.0 and Section 7.0
description of any development, activities or structures that will
intercept, interfere with or remove groundwater, both temporary an
permanent.

3 Details ofall water take for the life of the project and post closure Section 4.(and Section 7.0
where applicable. This is to include water taken directly and indirec
and the relevant water source where water entitlements are require
to account for the water take. If the water is to baken from an
alternative source confirmation should be provided by the supplier
that the appropriate volumes can be obtained.

4 Details of Water Access Licences (WALSs) held to account for any ti Section 4.0 and Section 7.0
water where required, or demonstration that WALSs can be obtaineg
prior to take of water occurring. This should include an assessment
the current market depth where water entitlemeig required to be

purchased. Any exemptions or exclusions to requiring approvals or
licenses under the Water Management Act 2000 should be detaileg
the proponent.

5 A description of groundwater conditions that provides an Section 3.0
understanding of groundwater level across the site under a range g
wet and dry conditions.

6 Assessment of impacts on surface and ground water sources (both Section 7.0
quality and quantity) including flooding, related infrastructure,
adjacent licensed water users, basic landholder rights, watercourse
riparian land, groundwater dependent ecosystems, andigtbwater
levels; including measures proposed to reduce and mitigate these
impacts.

7 Proposed surface and groundwater monitoring activities and Section7.0 and SectioB.0
methodologies.

8 A description of the watercourséscated within the vicinity of the Section 3.0
development, including Strahler Stream Order as mapped by Spati
Services NSW, and appropriate riparian setbalchkpact assessment o
all works/activities located on waterfront land as defined by the Wa
Management Act 2000, including an assessment against the Guide
for Controlled Activities.

9 A description of erosion and sediment control measures to mitigate| Section 4.1 and Section 8.0
any impacts.
Gundary Solar Farm Appendix B
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Assessment against Policy and Guidelines
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Section where addressed in the
WRIA

10 Identification and impact assessment of all works/activities located | Section 7.0
waterfront land including an assessment against Guidelines for
Controlled Activities on Waterfront Land (NRAR 2018).
11 Assessment of project against relevant policies and guidelines. Section 1.3, Section 2ahd
Section7.0
DPI Fisheries

The environmental assessment should address the following matters:

A clear description of the location of works, including identification of the
waterways present and all relevant plans

Section 1.1, Section 3.0, Sectior
4.0 and Section 7.0

A clear description of the works to be undertaken, including timing and
duration of the works and all relevant plans. This needs to include detail or|
the:

9 location and design of any proposed or upgraded waterway crossings
key fish habitat; and

1 the methodology (e.g. trenching or underboring) for any underground
cabling of transmission lines that pass through key fish habitat.

Section 1.1, Section 3.0, Sectior
4.0 and Section 7.0

Description of aquatic and riparian vegetation and instream aquatic vegeta
in the vicinity of the development, particularly the extent and condition of
riparian vegetation and instream aquatic vegetation, water depth, permane
of water flow and snag8arge woody debris) within the footprint of the
proposal area.

Section 3.Gand Section 7.0

Identification and classification of key fish habitat in the area, according to
section 3.2 of DPI Policy.

Section 3.0 and Section 7.0

An assessment of all potential impacts to key fish habitat and riparian zone
The extent of aquatic habitat removal and riparian vegetation removal,
modification or improvement that may result from the development is to be
clearly defined. Potential imp&to water quality and fish passagaustbe
clearly defined.

Section 7.0

An assessment of significance for any threatened species matters listed un
the FM Act. Assessment of Significance Guidelines can be found at: Threa
Species Assessment Guidelindssessment of Significance (nsw.gov.au)

Section 7.5.

Refer to Biodiversity
Development Assessment Repgd
for impacts to fauna and flora.

A clear description of all proposed safeguards to mitigate impacts on aqua
habitats, water quality and riparian buffer zones. This can include, but not |
limited to:

1 a clear map showing the riparain buffer zone width.

9 adescription of any riparian buffer zone revegetation or erosion contro
works.

1 detals on how fishpassage will be provided for.

1 adescription of proposed erosion and sediment control techniques to t
used during construction. o detail on any onsite design measures to

mitigate impacts on water quality and flow volumes.

Section 8.0

Gundary Solar Farm
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Goulburn Mulwaree Council
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Section where addressed in the
WRIA

Flooding

The Goulburn Floodplain Risk Management Study and Plan and overland 1
mapping have identified access issues within this precinct (generally south
the HumeHighway) in a range of flood events. The impacts of the construc
period on rural roads with poor drainage should be considered. The
development will increase runoff from the site due to the increase in
impervious surfaces. The next stage of the develept process should
examine the hydrologic impacts of this development on runoff rates and
volumes and how this impacts the local and broader catchment including
runoff routing impacts on the town of Goulburn, culvert and bridge capacity
and impacts on seam erosion and stability.

Section 6.0, Section 7.2
Appendix A

Water NSW

Regarding vegetation clearance and offsets: specific attention on measure
avoid and/or mitigate impacts to riparian zones and wetland vegetation.

Section 7.5.

Refer toBiodiversity
Development Assessment Repad
for impacts to fauna and flora.

Details of any existing erosion control measures (including Catchment
Protection Scheme (CPS) works), and any other constraints such as any e
erosion gullies and the location of sodic and saline soils. The impact of any
proposed changes to existil@PS works or gullies due to the proposal and
possible mitigation measures should be included.

Section 3.0, Section 4.0, Sectior
5.0 and Section 7.0

A Water Cycle Management Study (WCMS) detailing:

91 Site and Soil Evaluation for Qite Wastewater Disposal if any-site
wastewater disposal is proposed, especially in the Construction Phase

1 How potential water quality impacts will be avoided and/or minimized
through project design, and route and site selections for the hardstand
areas (including that required for the proposed construction period)

1 Measures to limit the infiltration of water into highly erodible subsoils

1 A layout including water quality design measures that will be employed
treat the increased runoff from the increased impervious area of the
panels, internal access tracks and hardstand areas (Substation and Bg
Energy Storage System) (eg buffersalew, dams, wetlands,
rehabilitation/fencing off)

1 Stormwater quality modelling using MUSIC software showing a
comparison of preand postdevelopment scenarios on water quality
parameters of key concern (Total Suspended Solids, Total Phosphorug
Total Nitrogen). WaterNSW will require an electronic copthe MUSIC
file in .sqgz file, and

1 Concept design plans of any stormwater quality treatment measures a

required watercourse crossings (both temporary and permanent).

Sectior4.0, Section 5.0, Section
7.0 and Section 8.0
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Location

STl

Location A

Unnamed Watercourse
¢ lookingsouth

Easting754065.0
Northing: 6139269.4
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Location

Location B

Unnamed Watercourse|
¢ looking upstream

Easting: 739555

Northing: 6139309.2
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Location C

Unnamed Watercourse
¢ looking downstream

Easting754735.2

Northing:61392127
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Location D

Unnamed Watercourse
¢ looking downstream

Easting754812.5
Northing:6139189.6
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Location

LocationE

Unnamed Watercourse
¢ looking downstream

Easting7532833
Northing:6139238.7
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Photo ocation

Location F

Unnamed Watercourse|
¢ lookingupstream

Easting7548813
Northing:61391313
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Location

Location G

Unnamed Watercourse
¢ looking downstream

Easting7547863
Northing:6139194.2
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Location

Location H

Unnamed Watercourse
¢ looking downstream

Easting754999.7
Northing:61390703
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Location

Location |

Unnamed Watercourse
¢ looking downstream

Easting754596.5

Northing:6139150.7
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Location J

Bullamalito Creek
looking downstream

Easting 753850.7
Northing:6138399.7
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Location

Location K

Bullamalito Creek
lookingdownstream

Easting753484.3
Northing:6138557.2
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LocationL

Bullamalito Creek
looking downstream

Easting753335.3

Northing:6138688.5
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