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EXECUTIVE SUMMARY

Sydney Metro West is a nev-kilometre metro line that will connect Greater Parramatta with the Sydney
CBD via stations at Westmead, Parramatta, Sydney Olympic Park, North Strathfield, Burwood North, Five Dock,
The Bays, Pyrmont and Hunter Street (Sydney CBD).

John HollandCPB GHEa Joint VentureJCGhas been awardethe contractto design andconstructStage 2 of
the developmentthe Sydney Metro WestEastern Tunnelling Packa®TP) The ETRvill includeall major

civil construction work including station excavation (a¢ fiyrmont Station and Hunter Street Station (Sydney
CBD) construction sites) and tunnelling between The Bays and SydneyHeBETP scope includes the
demolition of existing structuregxcavationof 2.5 km of twinmetro tunnels,excavations ofhafts,station
caverns a cross over cavern ardlits andturnbacles.

TheETRwill require discharge gfrocess wateincluding groundwater inflowrom tunnelling activities to
receivingwaterbodies following water treatment. It is proposed thatater generated from tunnelling
activities (including groundwater and process water) will be discharged from water treatment PlsmE)
located at The BayStation, Pyrmont Station, andunter Street

Influent to the Bays Station and Pyrmont Statiorl v treated prior to discharge using multistage
constructionWTR which will adopt the best practical technology (BPT) including

Primary solids removal Breakpoint chlorination
Flocculation/coagulation Granulated active carbon filtration
Clarification lon exchange

Media filtration pH correction.

The Bays Station will discharge to White Balyile Pyrmont Station will discharge Barling Harbour. In both
cases discharge will be conveyed to the receiving waterbadiéethe local council stormwater drainage
network.

Influentfrom Hunter Streetwill be treated using the existingd TPthat was commissioneth 2017as part of

the Sydney MetraCityand Southwest Project to support tunnelling works at Martin latis WTPwas

upgraded in 202@o include carbon filter@ndfor utilisation by the Martin Place Station contractty

complete station excavatiomheexistingHunter Street WT# currently activeandis used totreat
groundwaterdewatered fromthe existing underground structureswvhich isthen released to Sydney Harbour

0l R2I OSy i G2 ( Wiathalbcsl conn@iPstorhivatetidiainkigé networke existingHunter

Street WTRIoes not include breakpoint chlorination or iexchange processesd a range of contaminants

are observed at concentrations exceeding the ANZECC 2000 default guideline values (DGVs) for physical and
chemical stressoris estuariesand ANZG 2018 DGVs for chemical toxican®% and 99% species peotion

in marine water

The Hunter StreeEast worksite will be handed over 3&€G on 17 March 2023 and the existMgP is a
handover itemalong with the existing acoustic shed and officBseexistingHunter Sreet decline will also be
handed ove at this timewhich connects the acoustic shed underground to kh&rtin Place metro station.
Theworksite has already been excavatgown to approximately 8 metres below road levdtile its access
decline to the underground statiois approximately24 m below road leveét its lowest levelGroundwater
being processed at the Wi$xollectedat the low pointof this access decline at the interfapeint with the
underground Martin Plac8taton.

JCGare proposing to upgrade thexistingHunter Street WTRo include breakpoint chlorination and ion

exchange for the purpose of improving water quatityd undertake gproof performancemonitoringprogram

for the Hunter Sreet WTP toinform achievale disdharge targetsl 2 4 SOSNE G2 YSSG {&RySeé a
construction programJCG are scheduled to commence excavadidthe Hunter Street Eastorksite from

April 2023. This will necessitate the use of the existing WTP, which JCG will refurbish on site handover, for

initial excavation works iparallel withprocurement ofthe upgraded treatment processeghichare

scheduled for installation and oamissioning from approximately July 2023 thisinitial period of

approximately fourmonthsthe low point intakefor thisWTP will remain unchangebteing the base dahe

handedoverBligh Steet decline The groundwater level in tharea of the Huter Street site has been drawn

daly
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down significantlydue to dewatering associated with adjacent building basemantswas recordd at
between-3.25m and-4.7m AHDin September 2022The existin@ligh Steet declinehas a maximum depth of
approximately-5.5m AHD Existing ground leveénh the area is18.4m AHD.

The excavation workiseingcarried out atthe Hunter Street East Worksifeom approximately April 2023 to
July 2023will berelatively shallow in comparison to the Hunter Street station and turnbatksprising only
the upper level othe Hunter Steet access declineDuring this period, tis decline will be excavated
southwardsfrom the worksite below BligBtreet before advancing westwards beneath Huntiee&. For the
most part of this timérame the level of this ezavationis not expected t@xceedthe depth of theexisting
Bligh Steet decline As a result, it is not expected to inaignificantincreagsin groundwaterflows, if any,in
comparisorto the existingstate.

Despite the robustvater treatment processe¢hat will be adoptedat allETP tunnellingvorksites it is
anticipatedthat direct compliance witltANZECC / ANZB5 Vawill not be achieved oiconsistentlyachievedfor
a number of contaminants that are present in groundwadespite adoption obest practicable technology
(BPTYor water treatment.Additionally,the Hunter Street WTP (currently operationathichwill be handed
overto JCG@Gnd currentdischargewvater qualityis not consistent with the ANZECC / ANZG DENs.
Discharge Impact AssessmébtiA)has therefore ben prepared toconfirmreasonable and feasible interim
discharge criteridor inclusion in the initial Environemt Protection Licence (EPL) for the ETP Works
considering potential impacts to receiving waters and practicable treatment technologies in accordance with
Section 45 of thé’rotection of Environment Operations Act 19%0EO Act)nterim discharge critéa
proposed as part of this assessmenffagilitate early construction stage water dischargeagluding handover
of the existingHunter Street WTPand optimisation of water treatment processes at The Bays Station and
Pyrmont Station WTPs

ThisDIAhasdeterminedthe effects of effluent discharge at the proposed interim limits on the water quality of
receiving waterbodie§including White Bay, Darling Harbour, and Sydney Harbour). This discharge impact
assessment has found that the significant storage volumes and tidal exchange rates through the receiving
waterbodies will act to effectively attenuate contaminant impactghwear ambient conditions achieved

within 10 to 20m of the discharge points.

The proposednterim discharge criteriare for inclusion in the initial EPL conditicared will be reviewed
followingcompletion ofa proof of performance monitoring prograrfrom whichpracticaland sustainable
water quality outcomes cahe determinedto inform the final EPL dischargeonditions As theETP Workis
adopting the BPT for water treatment, the proof of performance prograthpsincipally involve optimisation
of treatment processes including but not limited to dosage rates, and contact tifimespoof of performance
program will involve:

Fortnightly monitoring of influent and effluent water quality for all interim EPL gater

Fortnightly monitoring of surface water

Monitoring and reporting of WTP operating parameters and dosing rates

The outcomes of the performance program will be incorporated into a technical report for submission to the
EPA

JCG will workollaboratively with the EPA to agrepecific discharge criteria to be included in the initial EPL.
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1 INTRODUCTION

1.1 Purpose

Sydney Metro West is a new &flometre metroline that will connect Greater Parramatta with the Sydney
CBD via stations at Westmead, Parramatta, Sydney Olympic Park, North Strathfield, Burwood North, Five Dock,
The Bays, Pyrmont and Hunter Street (Sydney CBD).

Tunnelling work along the line is to delivered under three packages:

WesternTunnellingPackage (Westmead to Sydney Olympic Park)
CentralTunnellingPackage (Sydney Olympic Park to The Bays Precinct)
EasternTunnellingPackage (The Bays Precinct to Sydney CBD)

John HollandCPB Ghella JoineXture (JCG)as been awarded the contratd design and construct the
Eastern Tunnelling Packa€TP)

This Discharge Impact Assessm@itA)has been prepared taddress condition D97 of the Conditions of
Approval (CoA) for the project, which states that a Water Pollution Impact Assessment must be prepared in
consultation with the NSW EPA in the event that discharges from wastewater treatment plants will exceed:

a. The Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2018 (ANZG (2018))
default guideline values for toxicants at the 95 per cent species protection level;

b. for physical and chemical stressors, the guideline values set out in TaBl2sd 3.3.3 of the
Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000 (ANZECC/ARMCANZ)

c. For bioaccumulative and persistent toxicants, the ANZG (2018) guidelines values at a minimum of 99
per cent species protection level; and

d. The draft Australian and New Zealand Guidelines default guideline values for iron (marine).

As such, this DIA has been prepared to provide relevant information on potential discharge impacts, and
confirm reasonable and feasible interim discharge criteriariolusion in the initial Environment Protection
Licence (EPL) for the ETP Woilkse DIA accounts for groundwater conditions and expected outcomes from
best practicable treatment technologies éonsidering potential impacts to receiving wateandin general
accordance with Section 45 of tiRrotection of Environment Operations Act 19%0OEO Act).

1.2 ProjectDescription
Thescope of theEPTWorkscomprise:

Demolition of existing buildings at Pyrmont East and West shaft sites and at Hunter Street East and
West shaft sites

Tunnel Boring Machine (TBM) assembly, launch, tunnelling support from an existing shaft at The
Bays

Approximately 2.5 km twin underground eastbound and westbound bored railway tunnels

between The Bays and Hunter Street and six cross gasspaced up to 500 metres apart

Pyrmont Station excavation, including two shaft excavations, associated access adits and nozzle
enlargements, including temporary ground support and cast in situ cavern linings.

Excavation and lining of a minedossover cavern to allow trains to cross from one track to the

other

Hunter Street Station mined cavern excavation, including two shaft excavations, associated access
adits, nozzle enlargements and conversion of an existing temporary connection adiraSBeet

linking Hunter Street Station to Martin Place Station into a permanent pedestrian connection

linking the stations, including temporary ground support and cast in situ linings.

A turnback extension tunnel, of approximately 675 metres, will bestrasted east of the Hunter

Street Station works to enable Sydney Metro train storage and to change tracks and travel direction
- eastbound to westbound

TBM disassembly and retrieval from Hunter Street East
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Operation of the existing temporary bespoke prettacility at Eastern Creek to manufacture the
TBM tunnel lining segments.

An overview of the ETP alignment is provide&igurel and Tablel.

TheETRwill require discharge of captured groundwater and process water from tunnelling activities to
receivingwaterways following water treatment. It is proposed that water generated from tunnelling activities
(including groundwater and process water) willdischarged from water treatment plants at the following
locations:

The Bays
Pyrmont
Hunter Street

1.3 Construction Activities

Key sites that are relevant to this assessment and the ETP package of works are:

The Bays tunnel launch and support site

Pyrmont Stéon construction sites (west and east)

Hunter Street Station (Sydney CBD) construction sites (west and east), incheégstingHunter
Street Water Treatment Planthichwill be handed oveto JCG on 17 March 2023

POINT
CREMOR!

POINT @
\

Pyrmont Hunter Street

The Bays

Key

Major civil construction work (e
= between Westmead and The Bays BROADWAY PADDINGTON
(approved)

Stations

Sydney Trains suburban network

Figurel. Overview of Sydney Metr@ Eastern Tunnelling Package

Tablel below lists the construction sites, methodologies used for construction at each site and the
approximate extent of excavation and piling at each construction site. Details of haiteowate will be
managed during construction activities is presented in Sed&ion

Tablel. Summary of Site Works and MethodsEastern Tunnding Package
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Workste

Site condition at handover

Overview of ETP Works

The Bays
Site area:

25,000¢
35,000n%

ExistingCentral Tunnelling Packal¢orksite

Shaft 30 metres in depth
Existing HV construction power supply condu
Existing temporary buildings

Protection, adjustment and decommissioning of
utility services

Use of existing infrastructure for staup
Establishment of instrumentation and monitorin:
Establishment of additival temporary offices
amenities and car parking

Establish high voltage construction power suppl
Installation and commissioning ahew
temporary Water Treatment Plant (WTP)
Nozzle enlargements and TBM launch stub
tunnels

TBM assembly, launch and tunnelling support
works from an existing shaft

Segment storage, and Slurry Treatment Plant
(STPjo support TBM tunnelling

Cross passage construction

Principal spoil handling fatylifor ETP Works

Pyrmont
Station
West

Site area:
2,600n?

Existing buildings:
26-32 Pyrmont Bridge Road, Pyrmanb
Storeys Including 2 Basement Lewgls
Reinforced Concrete with Brick Cladding

Protection, adjustment and decommissioning of
utility services

Establish site including new construction acces:
driveways, site hoardings, instrumentation and
monitoring

Archaeological testing and salvage (if triggered)
Demolition of existing buildings

Establishment and use of temporary offices anc
amenities

Excavation of temporary shaft within the station
shaft footprint

Installation of acoustic shed with gantry crane
and steel bridging deck for excavation of statior
shaft, pedestrian and service adits and spoil
handling for cross over cavern

Permanat concrete lining of cross over cavern
and adit connections

Installation of acoustic shed will support materie
handling outside standard hours of work

Pyrmont
Station East

Site area:
1,250n%

Existing buildings
37-69 Union St, Pyrmong 4 Storeys with No
Basementg Reinforced Concrete Structure

Protection, adjustment and decommissioning of
utility services

Establish site including new construction acces:
driveways, site hoardings, instrumentation and
monitoring

Street tree removal

Demolifon of existing buildings

Detailed site investigation and contamination
management

Establishment of high voltage construction pow:
supply

Establishment and use of temporary offices anc
amenities

Installation and commissioning ahew
temporary WTP

Excav#on of temporary shaft within the station
shaft footprint

Installation of acoustic shed with gantry crane
and steel bridging deck for excavation of statior
shaft, station cavern and crossover cavern.
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Workste Site condition at handover Overview of ETP Works

Permanent concrete lining of station cavern anc
nozzleenlargements.

Installation of acoustic shed will support materie
handling outside standard hours of work

Hunter Existing buildings Protection, adjustment and decommissioning of
Street West 7-13 Hunter St (9 Hunter St), Sydregl utility services

Storeys including 1 Basement lev&einforced Establish site including new construction acces:
Site area: Concrete Structure driveways, site hoardings, instrumentation and
3,700m2 5 Hunter St, Sydney (36¥W8 George St)16 monitoring

Storeys including 2 Basement Levels Demolition ofexisting buildings

Reinforced Concrete Structure with Precast Archaeological testing and salvage (if triggered)

Panels Establishment and use of temporary offices anc

298302 Georg Stg 16 Storeys including 1 amenities

Basement LevelReinforced Concrete Excavation of station access shaft

Structure with Precast Panels and Brick

Cladding

312 George St, Sydneyl Storey with no
Basement LevelsReinforced Concrete and
Steel Frame

314-318 George St, Sydne Storeys
including 1 Basement LevelReinforced
Concrete Structure with Brick Cladding

Hunter Site hoarding Use of existing offices and amenities where
Street East Existing acoustic shed, spbéndling facilities practicable and establishment of additional
and truck access offices and amenities
Site area: Excavation within acoustic shed approximate| | Tree trimming and removal
3,700m2 8- metres below road level Use of existing acoustic shed anttass
Existing temporary WTP and High Voltage driveways
power supply Interim use of existing temporary Water
Existing temporary office and amenities Treatment Plant (WTRIndinstallation and
Existing buildings: commissioning of upgradktreatment systems
1 28on hQ/ 2yy S¢i1D Sofeliss] 1 Protection, adjustment and decommissioning of
including 3 Basement Levejs utility services
Reinforced Concrete Structure Excavation of temporary decline, station cavern
1  44-48 Hunter St, Sydneyl16 Storeys nozzle enlargements, adits and turnbacks from
including 1 Basement LeveReinforced|  within an existing acoustic shed
Concrete Structure with Concrete Establish site including new construction acces:
Encased Steel Columns and Beams driveways, site hoardings, instrumentation and
37 Bligh St, Sydneyl6 Storeys including 1 monitoring
Basement Level Reinforced Concrete Demolition ofexisting higkrise buildings and
Structure33 Bligh St, Sydney, 20m High Steg  excavation of stage 1 of station access shaft
Shed Archaeological monitoring and salvage (if

triggered)
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Workste Site condition at handover Overview of ETP Works

Backfill of temporary decline prior to
decommissioning

Demolition of existing acoustic shed and
amenities and excavation sfage 2 of station
access shaft

Permanent concrete lining of station cavern anc
turnbacks

TBM disassembly and retrieval

As noted above]CG are proposing to upgrade the existing Hunter Street WTP to include breakpoint
chlorination and ion exchange fordtpurpose of improving water quality and undertake a proof performance
monitoring program for the Hunter Street WTP to inform achievable discharge targets. However, to meet
{@RySe aSiNRQa O20Garé dtbeGuied tB gommaNdg axdvatich trerHunter Street
Eastworksitefrom April 2023. This will necessitate the use of the existing WTP, which JCG will refurbish on site
handover, for initial excavation works in parallel with procurement of the upgraded treatment processes
which are scheduletbr installation and commissioning from approximately July 202&is period of time

the low point intake for this WTP will remain unchanged, being the base of the hamdedBligh Street

decline. The groundwater level in the area of the Hunter Stsitethas been drawn down significantly due to
dewatering associated with adjacent building basements and was recorded at bet@@&m and4.7m AHD

in September 2022. The existing Bligh Street decline has a maximum depth of approxifnatelAHD.

BExsting ground level in the area is 18.4m AHD.

The excavation works being carried out at this time will be relatively shallow in comparison to the Hunter
Street station and turnbacks, comprising only the upper level of the Hunter Street access decling.thigri
period, this decline will be excavated northwards from the worksite below Bligh Street before advancing
westwards beneath Hunter Street. For the most part of this timeframe the level of this excavation is not
expected to exceed the depth of the stihg Bligh Street decline. As a result, it is not expected to incur
significant increases in groundwater flows, if any, in comparison to the existing state.

1.4 Conditions of Approval

TheETHs classified as Critical Ste&gnificant Infrastructure (CSShder the Environmental Planning &
Assessment Act (1978nhdis addressed under the Stage 2 Planning Approval (SSI 1923805d)tions of
Approval (CoA) include the followimgater qualityrequirements for waters generated by construction
activities, inalding all discharges from the project and any construcénPs

D95:The CSSI must be designed and constructed so as to maintain the NSW Water Quality
ObjectivegNSW WQO) where they are being achieved as at the date of this approval, and
contribute towards achievement of the NSW WQO over time where they are not being achieved as
at the date of this approval, unless an EPL in force in respect of the CSSI contains different
requirements in relation to the NSW WQO, in which case those remeinés must be complied

with.

D96:Unless an EPL is in force in respect to the CSSI and that licence specifies alternative criteria,
discharges from wastewater treatment plants to surface waters must not exceed:

the Australian and New Zealand GuidelinasFoesh and Marine Water Quality 2018 (ANZG
(2018)) default guideline values for toxicants at the 95 per cent species protection level;

for physical and chemical stressors, the guideline values set out in Tables 3.3.2 and 3.3.3 of the
Australian and Newealand Guidelines for Fresh and Marine Water Quality 2000
(ANZECC/ARMCANZ)

for bio-accumulative and persistent toxicants, the ANZG (2018) guidelines values at a minimum
of 99 per cent species protection level; and

the draft Australian and New Zealand Gelides default guideline values for iron (marine).

Where the ANZG (2018) does not provide a default guideline value for a particular pollutant,
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the approaches set out in the ANZG (2018) for deriving guideline values, using interim
guideline values and/orsing other lines of evidence such as international scientific literature
or water quality guidelines from other countries, must be used.
D97:If alternative discharge criteria from the Water Treatment Plants are proposed via an EPL, a
Water Pollution Impact Assessment will be required for the relevant pollutants to inform licensing
consistent with section 45 of the POEO Act. Any such assessmishbe prepared in consultation
with the EPA and be consistent with the National Water Quality Guidelines, with a level of detail
commensurate with the potential water pollution risk.
D98:If construction stage stormwater discharges are proposed, a WRd#ution Impact
Assessment will be required to inform licensing consistent with section 45 of the POEO Act. Any
such assessment must be prepared in consultation with the EPA and be consistent with the
National Water Quality Guidelines, with a level ofalecommensurate with the potential water
pollution risk.

1.5 Construction Water Treatment Plants

An existing WTP is currently operatingla existing HunteiStreetconstruction compounénd will continue
to be used duringhe ETRconstruction worksTheHunter Street WTP is currently dischargiwgter and will
continue to discharge following handover to J&GL7 March 2023Additional WTBwill be commissioned
and operated aPyrmont and The Bays construction compounds.

To addresselevant water quality CAs JCGwill commission and operatihe WTPghroughout the duration of
tunnel and station excavation for the treatment of groundwater seepddgyl andoad headerand other
tunnel process waterexcess rainfall intexcavations, and washdown wat@ireatedwater willthen be
releasal through discharge pointscluded in the EPinto the stormwater systenand Sydney HarboufThe
existing Hunter Street WTP will be refurbished and the k¢WPsat The Bays and Pyrmowill be installed
and operatedprior to excavatiorat the locations identified iTable2.

Table2. ConstructionWTPs; Summary Details

albeed Discharge Poininto

Water Treatment Plant | Capacity | Feed Water Source g
Sydney Harbour

(L/s)
Hunter Street(Existing) 15 Tunnel and station excavation f')(/;:r;zy Harbouat Opera
Pyrmont 15 Tunnel and station excavation Darling Harbour
The Bays 30 Tunpel andstation excavatior+ seepage into White Bay

station box

Further detail on the constructiow/TPsincluding treatment processés provided in Sectiob.

1.6 ConstructionTimeframes

Excavations anticipated to commenci& April2023at Hunter Street Station (east), with the remaining sites
commencing construction activities the following quart&fTPs at The Bays and Pyrmantl theupgradeso
the existingHunter Street WTRill be commissioned fromapproximatelyJuly 2023.

The ETP gjor civl works are expected to proceed through to Quarter 4 (2025), whereby construsticks,
and stationfit out associated with théxoject willbe undertaken by follow on contractars
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1.7 New South Wales Environment Protection Agencyvia

9t ! Qa LRtAOe 2y 6FGSNI YIyl3aSYSyi
Environmental Impact Stateme(lS, not deferred toprojectdelivery.

In mid-2018the EPA wrote to proponents including TINSW (EPA reference DO6188)3etting out

requirements for DIA to be included in EIS2 y & 1 NHzOG A2y O2YLI yASa 6SNBE y20AFAS
prepare DIAs in an industry forum on 21 June 2019, a year later

NBIljdzA NBa (KL

Sydney Metro conducted some water quality monitoring for the ET@ut did not continue water quality
monitoring ¢ KS 9t ! Q& {dzoYAaaizy 2y GKS tNera2SOG 9L{ RIGSR
that the EIS does not provide enough information to determine how, or whether, water quality objectives will

be met. This submission concludes by stating that:

Gol GSN) LRttdziAz2y AYLI OG laasSaavySyd aK2dzZ R 6S 02y RdzOG S
with the national Water Quality Guidelines to inform licensing considerations consistent with Séstafrthe

t NEGSOGA2Y 2F 9YGPBANRBYYSYyld hLISNIGA2ya ! Ol mMppT @&

M

tKS 9t! Q&

NB O 2 Y YiS sélevaniobjectvesiorivgter dLBliFdissiarge impacassessmerst

from recent projectare summamed in Table3, and have been addressed as part of thig

Table3. NSW EPA Advice Regarding the Preparation of Discharge Impact Assessments

Management — Relevant Section
Objectives
Framework of Report
A clear statement(s) on the adopted protection levels for each affected Section3
. waterway
Water Quality : — - —
Information on existing water quality characterising each waterway, .
Management . . - Sectiord.5
including categories for pollutants
Framework - — -
Assessment of whether water quality objectives are currently being met .
Sectiord4.5
each waterway
Wastewater Pollution Impact Assessment is provided for wastewater .
This Report
treatment plants
Characterise the groundwater / water quality at each site to inform the .
. . Sectior4.6
selection of appropriate water treatment processes
Detail proposed wastewater treatment processes including the treatmen .
. . Section5
technology/units and the pollutants being treate
Detail expected plant discharge water quality under typical and wcase .
. Section5
conditions
Identify and estimate the quality and quantity of all pollutants that may b .
. . . : Section5
introduced into the water cycle at each discharge point
Assess the potential impact of discharges on the environmental values
Construction the receiving waterway, including typical through to wecsise scenarios, Section6
Stage Wastewatel with reference to the relevant guideline values consistent with the Natior
Management Water Quality Guideline
Framework Where a mixing zone is required, demonstrate how the National Water
Quality Guideline criteria for relevant chemical and sadremical Section 6
parameters are met at the edge of the initial mixing zone of the discharg
Demorstrate how the proposal will be designed and operated to protect
Water Quality Objectives for receiving waters where they are currently | Section 5, Sectio8
being achieved
Demonstrate how the proposal will be designed and operated to contrib
towards achievement of the Water Quality Objectives over time where th Section 5, Sectio@
are not currently being achieved
Demonstrate that all practical and reasonable measures to avoid or
minimise water pollution and protect human health and the enviremt Section 5, Sectio8
from harm are investigated and implemented
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1.8 Objectives

Thisreport provides a combined Water Polluti@iAfor discharges associated with the WTPs located at
Hunter Street, Pyrmont and The Batgsaddress the Cag\specifically conditioD97. In accordance with
general EPA guidandhis DIA provides the following information

A review of existing (baseline) information on groundwater quality alondguheel alignments and
station excavations

A review of existing (baseline) information on surface water quality in waterways which may be
affected by construction stage discharges

A summary of the sources, chemistry, and inflow rates of waters that will be managed by each
construction WTP

Identification of pollutants that are present at elevated concentrations in groundwater including
pollutants which may present a risk of exceeding water quality objectives (WQOS) in receiving
waterways

A summary of the proposed treatment processes at each construction WTP, including the proposed
treatment technologies and expected outcomes against the desired WQOs under typical and
reasonable west-case conditions

Demonstraion ofhow the proposed WTPwill be designed and operated to:

Protect the Water Quality Objectives for receiving waters where they are currently being

achieved

Contribute towards achievement of the Water Quality Objectivesr dvme where they are not

currently being achieved

Demonstrate that all practical and reasonable measures to avoid or minimise water pollution

and protect human health and the environment from harm are investigated and implemented
Assess the potential inget of discharges on the environmental values of the receiving waterway,
including typical through to woratase scenarios, with reference to the relevant guideline values
consistent with the National Water Qualitffanagement Strategy
Where a mixing zonis required, demonstradn of how the National Water Quality Guideline
criteria for relevant chemical and nerhemical parameters are met at the edge of the initial mixing
zone of the discharge

1.9 Methodology

The following scope of works has been completedddress the objectives of the DIA in assessing the water
quality impacts resulting from WTP effluent discharges.

Identification of the regulatory framework and guidelines governing the assessment and
management of discharges to water, including:

Protectian of the Environment Operations Act (1997)

Environmental Protection Licence (EPL 21600)

New South Wales (NSW) Water Quality Objectives (WQOSs)

ANZECC (2000) and ANZG (2018) Guidelines
Review and summary of the catchment environment conditions in waterways that will receive
discharge from thgroject construction WTPs, including:

Hydrological and hydrecological conditions
Baseline water quality, including concentrations of toxicantd physical / chemical stressors
in groundwater and surface water
Review of assigned environmental values for the catchment and associated waterways with
reference to the NSW Water Quality Objectives
Identification of the project conceptual model for wateeatment, including:

Proposed locations of the construction WTPs
Sources of influent to the construction WTPs and anticipated influent water quality
Proposed WTP design and water quality treatment processes

10
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Anticipated effects of WTP processes on watealiy

Expected compliance against NSW Water Quality Objectives under typical anecassst
conditions

Proposed discharge regime from construction WTPs to receiving waterways

Assessment of anticipated impacts from discharge on receiving environmentsamsanglytical
modelling approach incorporating dilutieispersion

Proposed WTP discharge criteria for all relevant analytes including a justification for proposed
discharge criteria

Proposed adaptive management measures and contingency options for wasmient and
discharge

11
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2 REGULATORY FRAMEWORK AND GUIDELINES

Table4. NSW Regulatory and Guidance Framework for Discharges to Water

Document

Description

Protection of the
Environment
Operations Act
1997 (POEO Act)

The Protection of the Environment Operations Act 1997 (POEO Act) is the key piece of
environment protection legislation administered by the EPA.
The EPA is the appropriate regulatory authority and licencing body for the activities specified
Schedule bf the POEO Act (scheduled activities), which includigsictivities(Clause33) and the
ETP Works require &PL
P'YRSNI {SOGA2Y MHunN
The definition of waters includes:
1. Any iver, stream, lake, lagoon, swamp, wetlands, unconfined surface water, natural or
artificial watercourse, dam or tidal waters (including the sea), or
2. Any water stored in artificial works, any water in water mains, water pipes or water chani
or any underground or artesian water.

In granting an EPL the EPA must congidgtterslisted inSection % of the POEO Adtcluding
athe practical measures that could be taken

(i) to prevent, control, abate or mitigate that pollution, and

(i) to protect the environment from harm as a result of that pollutién

2F¥ GKS thoh 100 a&a! LISNAE

Environmental
Planning &
Assessment Act
(1979)

TheETHSs classified as Critical St&8egnificant Infrastructure (CSSI) under the Environmental
Planning & Assessment Act (19@8yis addressed under the Stage 2 Planning Approval (SSI
19238057) Relevant Conditions of the CSSI Approval are listed in Séctidn accordance with
Section 5.24 of th&P&A Act the EPL must &igbstantially consistent witthe CSSI Approval.
Conditiors D95 toD98permit the EPA to confirralternative discharge critéthrough
consideration othis DIA.

Australian and
New Zealand
Guidelines for
Fresh and Marine
Water Quality
(ANZG, 2018 and
ANZECC, 2000)

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (Water Qua
Guideline¥ provide auhoritative guidance on the management of water quality for natural and
seminatural water resources in Australia and New Zealand.

The ANZG (2018) guidelines include default guideline values (DGVs) that are used as a gent
starting point for assessing wea quality. The DGVs are not mandatory and have no legal statu
however, are commonly incorporated into water quality protection policy and regulatory tools
state, territory and local jurisdictions (including the NSW Water Quality Objectives). Ha@V/s
been developed for guidance with aquatic ecosystems, primary industries, drinking water,
recreation, and aesthetics.

The NWQMS advocates use of weightvidence process above rigid application of guideline
values to determine if water quality repsents a risk to a particular community value.

The Water Quality Management Framework can be used to assess compliance or any currer
potential impacts of a waste discharge on water/sediment quality. Assessing a waste dischar
this way aims to ensurihat it complies with the conditions of approval and is not causing
environmental harm.

Consideration of whether water/ sediment quality objectives are achievable is a key step in tt
management framework for assessing waste discharges.

New South Wales
Water Quality and
River Flow
Objectives

Water quality represents the physical, chemical, and biological characteristics of water and
measures the ability of a waterbody to support beneficial uses including uses for people and
environment.
The NSW WateQuality Objectives are the agreed environmental values andterrg goals for
water quality in surface waters of New South Wales. They set out:
1. The community's agreed values and uses for our rivers, creeks, estuaries and lakes (i.e.
healthy aquatic fe, water suitable for recreational activities like swimming and boating, and
drinking water)
2. A range of water quality indicators to help us assess whether the current condition of oul
waterways supports those values and uses

The River Flow Objectiveseathe agreed higtevel goals for surface water flow management.
They identify the key elements of the flow regime that protect river health and water quality fc
ecosystems and human uses.

The water quality objectives and environmental values for theemaays that will be affected by
the project are discussed further 8ection 8

12
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3 ENVIRONMENTAL VALUES AND WATER QUALITY OBJECTIVES

3.1 Overview of theNSW Water Quality Objectives

The NSW Water Quality Objectiv@®QOskhre the agreednvironmental values and lortgerm goals for
NSW's surface waters. They set out:

the community's values and uses for our rivers, creeks, estuaries, and lakes (i.e., healthy aquatic
life, water suitable for recreational activities like swimming and boatamgl, drinking water)

a range of water quality indicators to help us assess whether the current condition of our
waterways supports those values and uses

Water Quality Objectives have been agreedffesh andestuarine surface waters arfdr marine water
quality.

The Objectives are consistent with the agreed national framework for assessing water quality set out in the
ANZECC 2000 Guidelines. These guidelines provide an agreed framework to assess water quality in terms of
whether the water is suitable for@nge of environmental values (including human uses). The Water Quality
Objectives provide environmental values for NSW waters and the ANZECC 2000 Guidelines provide the
technical guidance to assess the water quality needed to protect those values.

3.2 Relevaat NSW Water Quality Objectives

The project corridor is located within the Sydney Metropolitan catchment (Port Jackson) which includes
Sydney Harbouiln the context of the NSWWQOshe project is located within the Sydney Harbour and
Parramatta River Catenent, which includesVQOsfor cupper estuary Jower estuary =  wafeRvays
affected by urban development®

As the project is located in theapped extent of th&lower estuarg for Sydney Harbour and Parramatta River
Catchment(and all discharges Wwie directly into the lower estuaryjhe specific NSW WQOs that are relevant
for the projectinclude:

Aquatic Ecosystems

Visual Amenity

Secondary Contact Recreation
Primary Contact Recreation
Aquatic Foods

Further detail orthese water quality objectiveis provided in the following sections.

3.2.1 Aquatic ecosystems

The specific WQO for projection of aquatic ecosystems in Sydney Harbour relevant to the project include
GNAIISNI O£ dzSa T2NJ 02K & anlQi & NI Jj2dgGf - AYIASY F AYYIRAA CFNG 26NBREE Al Oy
water quality indicators are addressed in the ANZECC 2000 Guidstidesclude direct effect nofioxic

physical/chemical stressors, indirect stressors, and effect indicators. Chemical contaminants of comcern a

addressed in the ANZG 2018 guidelines.

Trigger values are the numeric criteria that if exceeded indicate potential for harmful environmental effects to
occur. The default trigger values provided in ANZECC 2000, and AZNG 2018 Guidelines are essentially
conservative and precautionary. If they are not exceeded, a very low risk of environmental damage can be
assumed. If they are exceeded, further investigation is "triggered" for the pollutant concerned. Assessing
whether the exceedance means a risk of impacthe Water Quality Objective requires siépecific

investigation, using decision trees provided in the Guidelines.

Key water quality indicators and default trigger values for Sydney Harbour are outliiettlm 5and are
consistent with the default gdeline values as identified in Tables 3.3.2 and 3.3.3 of the ANZECC (2000)
guidelines.

13
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Table5. Assigned environmental values for watercourses relevant to Eastern Tunnelling Package

Indicator Trigger Values

Totalphosphorus 30 pg/L

Total nitrogen 300pg/L

ChlorophyHa 4 ug/L

Turbidity 0.5¢10 NTU

Salinity/Electrical conductivity -

Dissolved oxygen 80¢110%

pH 7.0¢ 8.5pH units

Temperature See ANZECC 2000 Guidelifflebje 3.3.1
Chemicatontaminants or toxicants | See ANZECC 2000 Guideli@aapter 3.4, andiable 3.4.1

Trigger values for physical / chemical stressors and chemical toxicants that are directly toxic to biota are
defined by the relevant environment and species protection trigger values specified in the ANZG, (2018)
guidelines.

For slightly to moderately digsrbed ecosystems (including those affected by urban developnbet95%
species protection, and 99% species protection for (bioaccumulating contaminants) are typically applied for
permanent discharges, whilst lower levels of protection may be appliettfoporary discharges.

The water quality criteria for chemical contaminants and toxicants lie@e been adopted as general
screening criteria for this project amnsistent with ANZECC 2000 default guideline vgID&€d/sjor physical
and chemical stresss (Table 3.3.2 and 3.3.2) and 95% species protection for chemical toxicants, and 99%
species protection for (bioaccumulating chemical toxicants) in marine environments (ANZG, 2018).

Recommended discharge limits are included in Sectjamhich are genetlly consistent with the ANZECC and
ANZG guidelines, except for those contaminants that cannot be treated tb@\xdue to limitations in
available treatment technologyror these contaminants alternative limits are propogledt are consistent
either with lower limits of species protection @assite specifi@r interim criteria until performanceoutcomes
can be determined

It should be noted thatlie ANZECC/ARMCANZ (2000) default guideline value for ridratey was erroneous
(ANZG, 2018)n the absence d default guideline valueANZG recommendgferring to the "Grading"
guideline values published in the Updating nitrate toxicity effects on freshwater aquatic species-rehdarh
were used to inform the current New Zealand nitratexicity attribute.As the ANZG reference does not
include a nitrate toxicity reference value for marine waters, the CCME guideline (4g0Qthas been
included alongside the recommended freshwater DGV (2)4fJ0) as a recommended toxicity screeningueal
for marine waters.

3.2.2  Visual amenity

This objective applies to all waters, particularly those used for aquatic recreation and adshesticqualities
are important. Indicators used to assess and monitor visual amenity in Sydney Harbour and associated
waterbodies affected by the project are summarised able6.

Table6. Visual amenity in Sydney Harbour catchment

Indicator Criteria

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 oMthesell Scale.

Visual Clarity and
Colour

The natural reflectance of the water should not be changed by more than 50%.

Oils and petrochemicals should not be noticeable as a visible film on the water, nor should th
Indirect Stressors | detectable by odour.

Waters should be &e from floating debris and litter.

Macrophytes, phytoplankton scums, filamentous algal mats,-gheen algae, sewage fungus an
leeches should not be present in unsightly amounts.

Effect Indicator

14
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3.2.3 Secondarycontact recreation

This objectiveapplies to all waters but may not be achievable for some time in some &eansheavily

degraded catchmentsBecondary contact recreation applies in waterways where communities do not require
water quality of a level suited to primary contact recreation where primary contact recreation will be

possible only in the future.

Indicators used to assess and monitor water for secondary contact recreation in the ParramattaSRiveey
HarbourCatchment are summarised irable?.

Table7. Sydney Harbour catchment secondary contact recreation indicators

Indicator Criteria

Median bacterial content in fresh and marimaters of < 1000 faecal coliforms per 100 mL, witl
Faecal Coliforms | out of 5 samples < 4000/100 mL (minimum of 5 samples taken at regular intervals not excee
one month).

Median bacterial content in fresh and marine waters of < 230 enterococci pemLO@aximum

JiliE ey number in any one sample: 450 organisms/100 mL).

e 2 2 < 15 000 cells/mL

Green Algae

Nuisance Use visual amenity guidelines.

Organisms Large numbers of midges and aquatic worms are undesirable.
Waterscontaining chemicals that are either toxic or irritating to the skin or mucous membran:

Chemical are unsuitable for recreation.

Contaminants Toxic substances should not exceed values in tables 5.2.3 and 5.2.4 of the ANZECC 2000
Guidelines.

Visual Clarity and
Colour
Surface Films Use visual amenity guidelines.

Use visal amenity guidelines.

3.2.4 Primary contact recreation

This objective applies in the immediate future to waters within and immediately upstream of recognised
recreation sites. For many other waters, this ipagterm objective. Secondary contact recreation levels
should apply in areas where primary contact recreation, such as swimming, is unlikely to be achieved in the
immediate future, owing to pollution.

Indicators used to assess and monitor water for pmiyneontact recreation in the Parramatta River Catchment
are summarised iffable8.

Table8. Sydney Harbour catchment secondary contact recreation indicators

Indicator Criteria

A 200 mm diameter black disc should be able to be sighted horizontally from a distance of mot
than 1.6 m(approximately 6 NTU).

Beachwatclconsiders waters are unsuitable for swimming if: The median faecal coliform densit
exceeds 150 colony forming units per 100 millilitres (cfu/100mL) for five samples taken at regu
intervals not exceeding one month, or

Beachwatch considers waters arasuitable for swimming if: The second highest sample contain
equal to or greater than 600 cfu/100mL (faecal coliforms) for five samples taken at regular inte
not exceeding one month.

Turbidity

Faecal coliforms

ANZECC 2000 Guidelines recommend: Median over bathing seasd®b0ffaecal coliforms per 10(
mL, with 4 out of 5 samples < 600/100 mL (minimum of 5 samples taken at regular intervals nc
exceeding one month).

Beachwatcltonsiders waters are unsuitable for swimming if: the median enterococci density
exceeds 35 cfu/100mL for five samples taken at regular intervals not exceeding one month, or
second highest sample contains equal to or greater than 100 cfu/100mL (eoti) for five
samples taken at regular intervals not exceeding one month.

Enterococci
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Indicator Criteria
ANZECC 2000 Guidelines recommend: Median over bathing season of < 35 enterococci per 1
(maximum number in any one sample:-600 organisms/100 mL).
Pathogenic fee-living protozoans should be absent from bodies of fresh water. (Note, it is not

Protozoans necessary to analyse water for these pathogens unless temperature is greater than 24 degree:
Celsius).

Algae & blue | _ 5 06 cells/mL

green algae

Nuisance Use visual amenity guidelines.

organisms Large numbers of midges and aquatic worms are undesirable.

pH 5.09.0

Temperature 15°35°C for prolonged exposure.
Waters containing chemicals that are either toxic or irritating to $kim or mucus membranes are

Chemical unsuitable for recreation.

contaminants Toxic substances should not exceed the concentrations provided in tables 5.2.3 and 5.2.4 of tt
ANZECC 2000 Guidelines 2000.

Visual Clarity . . _—

and Colour Use visual amenity guidelines.

SurfaceFilms Use visual amenity guidelines.

3.2.5 Aquatic Foods

Refers to protecting water quality so that it is suitable to produce aquatic foods for human consumption and
aquaculture activities. The ANZECC 2000 Guidelines lists this environmental value as Aguandilbwman
consumption of aquatic food@able9).

Table9. Sydney Harbour catchmergquatic foods indicators

Criteria

No guideline is directly applicable, but toxins present in fgteen algae may accumulate
in other aquatic organisms

Guideline in water for shellfish: The median faecal coliform concentration should not
exceed 14MPN/100mL; with no more than 1% of the samples exceeding 43 MPN/100 |
Standard in edible tissue: Fish destined for human consumption should not exceed a
of 2.3 MPN E Coli /g of flesh with a standard plate count of 100,000 organisms /g
Metals: Copper: less than 5 pgm/L

Metals: Mercury: less than 1 pgm/L

Metals: Zinc: less than 5 pgm/L

Organochlorines: Chlordane: less than 0.004 pgm/L (saltwater production)
Organochlorines: PCBss#ethan 2 pgm/L

Suspended solids: less than 40 micrograms per litre (freshwater)

Indicator

Algae & bluggreen algae

Faecal coliforms

Toxicants (as applied to
aguaculture activities)

Physiechemical
indicators (as applied to
aquaculture activities)

Temperature: less than 2 degrees Celsius change over one hour

3.3 River Flow Objectives

TheNSW Rer How objectives are the agreed highvel goals for surface water flow management. They
identify the key elements of the flow regime that protect river health and water quality for ecosystems and
human uses.Theriver flow objectives for the Sections ofaliParramatta River / Sydney Harbour relevant to
this project areprovided inTablel0.

In all threeWTPsthe treated effluent will be discharged to the local baySyney Harbour catchment. The
river flow objectives relevant to Sydney Harbour are summaris@dbiel0to provide a clear framework for
assessing potential flow impacts resulting from discharges from construction water treatment plant.

A discussion of potential water flow impacts as a result of discharge from/i&is providedin Sectiorb.3.

Tablel10. Sydney Harbour catchment river flow objectives
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Objective

Measures to Achieve Objective

Maintain wetland and floodplain
inundation

Managementlans and actions for waterways need to include strategies to
maintain, restore or mimic natural patterns of inundation, water movement ai
drying in natural and senmatural wetlands, and remaining native floodplain
ecosystems.

Ensure adequate access faative fish to and from floodplain wetlands.
Flooding patterns should not be altered without proper environmental
assessment.

Minimise effects of weirs and
other structures

Implement the NSW Weirs Policy (DLWC 1997b).

Identify, and take action to minimis¢éhe impact on native fauna of other
structures that impede movement of water.g., floodgates, tidal barriers,
culverts.

Maintain or rehabilitate estuaring
processes and habitats

Dredging beyond minimal maintenance dredging for navigation requires
envionmental assessment.

Draining or disturbance of areas of potential acid sulfate soils must be
minimised.

Water-based activities should be controlled to minimise impact on fish habita
Other processes affecting or potentially affecting estuary headtéd to be
addresseek.g., the impact of increasing urbanisation.
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4 BASELINE ENVIRONMENTAL CONDITIONS

4.1 Catchment Context

TheETPWorksbetween the Bays and Sydney CBD area pass underneath urban areas, which comprises a
variety of land uses including commercial, residential, recreational and mixed uses.

TheETP Worksorridor is locatedvithin the Sydney Metropolitacatchment (Port Jackson) which includes
Sydney Harbour. The catchment is highly urbanised and altered from its natural state. Port Jackson is 11 Km
long and the largest part of Sydney Harbour in terms of estuary area (2%)lakichvolume (37800 ML).

The waterways and associated catchments affected byEfm® Workclude:

White Bay:water treatment plant discharge and drainage lines fritra Bays Statioconstruction
support site drain towardgVhite Bay (Port Jackson)

Darling Harbourwater treatment plant discharge amdtainage lines fronfPyrmont Station
constructionsupport site drain towards Darling Harbour (Port Jackson)

Sydney Harbourwater treatment plant discharge and drainage lines frelomter Street Station
construction suppd site drain intoSydneyHarboury S NJ aly h Q2 | NJ { (S LJ

4.2 Geology

4.2.1 Soil and topography

The Soil Landscapes of Sydney 1:100,000 $6bepman G.A., 2008hd Penrith 1:100,000 Sheet
(Bannerman S.M., 201igentifies this footprint within the Gymea and Disturbed Terrain soil landscape
description of topography is summsed Tablel1.

Tablell Summary of local topography

Soil Landscape | Topography

Gymea Undulating to rolling low hills with local relief 2B0 metres and slopes of X025 percent. Side
slopes with narrow to wide outcropping sandstone rock bersc{i®dg 100 metres), often forming
broken scarps of § metres.

Disturbed Terrain | Terrain disturbed by human activity. Local relief is usuallyretres, but occasionally up to 10
metres. Most areas of disturbed ground have been levelled to slope8 pexcent. In terraced
cut and fill areas short rises may be steeper than 30 per cent. Microtopography may be humr
due to truck dumping of fill material.

Disturbed areas are often landscaped and artificially drained. Landform elements include ber
cut faces, embankments, mounds, pits, and trenches.

The elevation varies across the study area. Based on the use of Google Earth, the gradient of land is
characterised by generally gentle undulating to flat topography, between about five to 20 nfaistsalian
Height Datum (AHD).

The Bays Station is located at the downstream end of acatithment within the Inner West Council Local
Government Area, comprising of mostly urban residential lots with limited infiltrafitie. station will be
situated ona lowlying former dockland site. There is a section of lower land immediately to the west (the
former White Bay Power Station site) which forms part of a major overland flow path that drains an area
stretching northwest towards Rozell& he site is genetly flat land with little to no slope around White Bay.
The existingre-development site has an elevation typically aroundd3metres AHD with somlew-lying
sections along White Bay and a small section of higher land associatethe/Nictoria Roag@mbankment to
the southeast of the site.

Pyrmont Station is situated in an urban area occupied by commercial propeitlas the City of Sydney Local
Government Area. The area generally slopes eastetst eventually draining to Pyrmont Bay and is
characterised by undulating to rollingw hills with local relief (280 metres) and slopes of b per cent.

Side slopes witharrow to wide outcropping sandstone rock benches-{D0 metres) are present araften
form broken scarps of less than five tres. From inspection of LIiDAR survey existing-gegelopment
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elevations on PyrmoriBridge Road and Edward Street appear to be approximatellsl#hetres AHvhereas
Union Street is approximately 10 metres AHD.

Hunter Street Station (Sydney CBD) is sédah an urban area, heavily disturbed by human activity and falls
towards Pitt Street from south to north. The disturbed areas are often landscaped and artificially drained. The
landform elements present in the area include berms, cut faces, embankmmeatsds, pits and trenches.

Local relief is generally usually less than two metres, but up to 10 metres at some locations. The urban areas
surrounding Hunter Street Station (Sydney CBD) have slopes of less than three per cent. In terraced cut and fill
areasshort rises may be steeper than 30 per cent and the microtopography may be hummocky due to truck
dumping of fill material.

The general topography and depth of the tunnel alignment is providédguare2 and Figure3.

Tunnel <«— Depth of tunnel

Harris Street
—— Pyrmont Bridge Road

- Bank Street
—— Pyrmont Street

Victoria Road
——————— Crescent Street
Robert Street
s Sommenville Road
James Craig Road

e Piframa Road

()
w
®
S
[ )
&

(3 o> Johnstons Bay !

37m

E S
E
E "

Er——
(approved)
ive only, s

Figure2. Indicative tunnel alignment plan and topography from The Bays to Pyrm8tution

Tunnel <«— Depth of tunnel

- Pyrmont Street
Western Distribut

——= Pyrmont Bridge Road
=————— Clarence Street
©
—— Hospital Road

-=—=———— Harris Street
—==—-—- York Street
George Street
weeeeeeeeese Hunter Street
’ Macquarie Street

——————— pirrama Road
Lime Street

Cockle Bay

®s
E
5] g :
| E

Pyrmont Station Hunter Street Station

Indicative only, subject to
vert

Figure3. Indicative tunnel alignment plan and topography from Pyrmont to Hunter Street Station

Further discussions can be found in EIS Chapters and supporting technical working papers.

4.2.2 Geology

The geology of the area of tHeTP Works discussed in detail in the EIS and supporting technical working
papers (Chapter 15 and Hydrogeology Report).

The Sydney 1:100,000 GeologiSatiesSheet 913{Herbert C., 1983ndicaes that the geology of the
alignment is dominated by Hawkesbury Sandstone bedrock. Hawkesbury Sandstone is medium to coarse
grained quartz sandstone with very minor shale and laminate lenses.

19




l ENVIRONMENTAL

‘c Project name:

Surficial soils comprising of existing fill and residual nialiecan also be expected to be found on top of the
sandstone bedrock with variable thicknesses. Existing fill material of notable thickness can be found at The
Bays tunnel launch and support sif2eep alluvial and marine soil deposits are encounterethenvestern

side of The Bays tunnel launch and support, within Sydney Harbour.

There is the likelihood that the eastern end of The Bays tunnel launch and support site will encounter the
Great Sydney Dyke. The Great Sydney Dyke has been identified aam@ngous intrusion comprising
typically dolerite material with varying weathering and strength properties.

Also, possible fault zones and a dyke may be encountered about 150 metres to the west of Pyrmont Station,
however there is limited geotechnicalfarmation along the tunnel alignment through here. Additional
geotechnical investigations have been proposed to investigate this area.

Several fault zones have been inferred and identified within the Sydney CBD Huirher Street Station
(Sydney CBDNd along the turnback tunnels to the east of this station.

Street
Station

The Bays tunnel
launch and
support site

o Pyrmont
(,“"e* Station
o
x /
g
v
&
L
o
<
e i
Indicative only.
Subject to design development
\
Proposed metro tunnels ——— Dykes Rh: Hawkesbury Sandstone ; 206
m
[ Construction sites Inferred faults Rwa: Ashfield Shale
Geology Waterbodies

mf/Qha: Man-made fill/
Quaternary alluvium

B mf: Man-made fill
Qha: Quaternary alluvium

Figure4. Local geological units

4.2.3 Acid sulfate soils
Review of the Department of Planning and Environment acid sulfate soil risk data indicates the following:

The Bays tunnel and launch support gjtentire site area is classified as disturbed terrain.

Naturally occurring acid sulfate soil is likely

PyrmontStationg land east of the eastern construction site is classified as disturbed terrain and
land to the west has not been assessed. Acid sulfate soils are likely to occur below natural ground
surface in the nortkeast portion of the Pyrmont Station easteconstruction site

Hunter Street Station (Sydney CBacid sulfate soils are not likely to occur within e area.
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Figureb. Acid sulfate soils risk map
4.3 Hydrogeology

4.3.1 Hydrogeologicunits

A desktop review of public resourc@derbert C., 1983nd relevant reports (EIS chapters and technical
reports) show three major hydrogeologic units in the immediate vicinity of the project as shdwgure4
and include:

i1 Anthropogenic (masmade) fill
1 Quaternary unconsolidated sediments
i1 Hawkesbury Sandstone.

Ashfield shales and Quaternary marine sands are located to the south and ¢lastadignment. Jurassic age
dolerite dykes are also known to intrude the Hawkesbury Sandstone, with the Great Sydney Dyke (not shown)
crossing the alignment just east of The Bays tunnel launch and support site.

Groundwater is present within the followirgydrogeological units as summarizedTiablel12.

Table12. Summaryhydrogeologicalunits

Hy_drogeologlcal Description
units
Alluvial deposits tend to occur along creeks and floodplains ifPtbgectarea. The alluvial deposits
Quaterna are usually observed to be coarse clean sands and gravels. These materials can form shallow
. Y localised unconfined aquifers that are typically responsiveinfall, streamflow, and tides. The
alluvium . . - .
alluvium records hydraulic conductivity ranges from 0.1 metres per day to 1 metre per day in
literature
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Hy_drogeologlcal Description
units
The Jurassic age sedimentary sequences of the Sydney basin are intruded by Triasséaritgye dol
. dykes. These dykes can act as barriers to lateral groundwater movement or conduits that enhe
Jurassic . .
) : pathways for groundwater. Most groundwater is encountered along the margin of the dykes an
intrusions I . . .
although permeability may be enhanced inflows are generalthé order of 1 to 2 litres per seconc
when intersected in tunnelgDale, 1997)
This Triassic Ashfield Shale has a thickness rangingtsqri0 metres. Unlike the previous layers,
. ) this layer is coridered to be an aquitard due to its poor ability to transmit water through its-fine
Triassic Ashfield : . . e
Shale grained sequence and tight bedding planes. Groundwater flow within this layer usually occur
through fractures and joints although the bulk hydraulic conductivity is tylgitalv, in the order of
1 x 1® m/day to 1 x 1& m/day (AECOM, 2017)
This unit is part of an aquifer system that runs across the whole Sydney Basin which covers ar
. of approximately 20,000 km ee RJ, 2009kroundwater flow in this layer is dominated by
Triassic . . . -
secondary porosity and fracture flow along joints and shear zfidesron NF, 2018 his unit is
Hawkesbury . . ) . . L . - )
Sandstone considered a@ml-confln_ed aqwfe_r. The hydrau_llc cor_1duct|V|ty from site specific testing ranges f
1 x 1Cfto 1 x 16 m/day in theprojectand is typically in the order of 1 x3én/day to 1 x 16
m/day (AECOM, 2017)

4.4 Catchment and vaterbodies

4.4.1 Catchment conditions and key features

TheETP Works aecated entirely within thd?ort Jackson (Sydney Harbour) catchment ofRaeramatta
River EstuaryDischarges fronall construction sites will draito Sydney Harbour and various bdkat belong
to Sydney Harbowiaanetwork of underground stormwater channels, pipes, and drainage systems.

TheSydney Harboucatchment is highly urbanised and altered from its natural stétee catchment includes
mixture of low, medium, andligh density residential, commercial and industrial land uses, with some
parklands and open spacegheETP Workmostly intersectcommercial and industrial land uses, including
the areas around Sydney CBD, Pyrmont and RoZélése land uses influencled water quality, quantity, and
speed of flows within the catchment.

The waterbodies, waterways and catchments for each construction site are shdviguire6 and sunmarized
in Tablel3. There are no identifiedatural or modified freshwater drainage chann&igroximity to the
stations and allstormwater drainage isonveyed thoughthe built network of stormwatepipes and culverts

Table13. Relevant waterbodies and catchment

Description of the surface SEEIVE (GEIE
Waterbody water fpe atures Condition environment Location
rating

Numerous SEPP Coastal

Management

Potential habitat for -

threatened aquatic species Sfetz‘ilxgga\llivggrenr:ni grr? dnorth
Sydney and protected aquatic Moderately High gnmen
Harbour vegetation disturbed HunterStre_et Station at

Type 1 Key Fish Habitat nearest point

Fourth order waterway

Permanently flowing

Concretelined, enclosed Adjacent north of The Bays

’ . tunnel launch and support

White Bay embayment Highly Low site

\?vli?:s ggazé?l Managemen) disturbed About one kilometre north of

' the tunnel at the western end
Dariin SEPP Coastal Managemen Moderatel About 250 metres east of
Harb gr within 0.5 Km disturbed Y| Moderate Pyrmont Station construction
arbou Key Fish Habitat ISturbe sites
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. Sensitive receiving
Description of the surface o - .
Waterbody Condition environment Location
water features 3
rating
Above tunnel alignment
betweenPyrmont and
Sydney CBD
About 500 metres west of
. . Pyrmont Station construction
Blackwatt Key Fish Habitat Hiahl st)i/es
ackwattle Partially concretdined, .|g y Low .
Bay disturbed Above alignment of tunnel
enclosed embayment
between The Bays and
Pyrmont
About 250 m south of The
. . Bays tunnel launch and
Joh Key Fish Habitat Hiah! sugport site
ohnstons Partially concretdined, ,'g y Low .
Bay disturbed Above alignment of tunnel
enclosed embayment
between The Bays and
Pyrmont
o
Nh\«\""“‘
Sydney
Drummoyne Harbour
ma Sydney
Cove
& 9 Gliralar Farm
W ':: 0 Cove
e 2 s Hunter
Y N 3 B Street
A i _:l-t ; % Station
» g
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: >~ ar
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Leichhardt ::‘
Indicative only.
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Figure6. Receiving waterbodies and waterways for tHeTP Works

4.4.2 Estuay morphology and processes

TheParramatta River (Sydney Harbour) estuiarg drowned river valley, characterized by steep sided banks
carved into Sydney sandstone between 25 and 29 million BgePort Jackson (Sydney Harbour) catchment
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includeda number of embaymentthat receivefreshwater flows from locadtreams and stormwater drainage
networks.

Local bathymetric mapping for the silatchments of Sydney Harbour that bisect the project are presented in
Figure?. Detailed sounding datia availabldor shallow water areas througBydney Port AuthorityAverage
water columndepths withinbaysconnecting to the maimarbour(includingDarling Harbour and White Bpy

are typically shalloweand mae uniformthan in the main body of Sydney Harbpwhichexceeds depths of
over 40m in centrgbortions of the estuary.

Figure7. Local bathymetry Sydney Harbour (Wilson & Hannah, 2018)

Evaporation, precipitation and freshwater inflow control salinity within the estuary. The estuary is generally

well mixed and oceanic (885 parts per trillion) R dzNRA y 3 -TRNBG 2 NI 2WoRAAISA 2y a OfF pYY
day). During periods of high prediation, freshwater inflow is rapid due to large amounts of impervious

surfaces in the surrounding catchment (Beck and Birch 2042 During these events a buoyant fresh layer

forms on the surface of the waterbody that can be up to two metres thick ¢gded al., 2014a).

Tidal patterns generally determine circulation in the Sydney estuary. The tide is diurnal and reverses every six
hours (Das et. al., 2000). Spring tides in the harbour can have a tidal range of up to 1.6 m, and tidal forcing is
strongesttowards the Sydney Harbour heads (Middleton et. al.,6)98idal planes data adapted from the
2015Australian National Tide Table (ANTT,fdre presented iTablel4.

Tablel14. Tidal Planes for Sydney (Source: ANTT, 2014)

Tidal Plane m LAT m AHD
Highest Astronomical Tide (HAT) 2.1 1.1
Mean High Water Springs (MHWS) 1.6 0.6
Mean High Water Neaps (MHWN) 1.4 0.4
Mean Sea Level (MSL) 1.0 0.0
Mean Low Water Neapg®1LWN) 0.6 -0.4
Mean Low Water Springs (MLWS) 0.4 -0.6
Lowest Astronomical Tide (LAT) 0.0 -1.0
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