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Mark Andrew
Acting General Manager
Motorway Projects
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Services NSW

Address of the land to which the statement relates:
Land within Hornsby local government area as described within this environmental impact statement.
Description of the infrastructure to which this statement relates:
Roads and Maritime Services is proposing to beneficially reuse spoil generated during the
construction of NorthConnex to fill the Hornsby Quarry void to a level that would allow Hornsby Shire
Council to start the process of rehabilitating the site to make it safe for public recreation. The Hornsby
Quarry site would receive up to 1.5 million cubic metres of excavated natural material and/or virgin
excavated natural material from tunnelling and excavation activities at the approved NorthConnex
construction sites. Spoil would be transported to the Hornsby Quarry site where it would be stockpiled
and managed. Conveyors constructed as part of the project would transfer spoil into the quarry void,
where it would be spread and graded.
Environmental impact statement:
An environmental impact statement is attached addressing all matters in accordance with Part 5.1 of
the Environmental Planning and Assessment Act 1979 and Schedule 2 of the Environmental Planning
and Assessment Regulation 2000.
Declaration:
I certify that I have prepared this environmental impact statement in accordance with the Secretary’s
environmental assessment requirements dated 2 July 2015. The environmental impact statement
contains all available information that is relevant to the environmental assessment of the infrastructure
to which the statement relates. To the best of my knowledge, the information contained in the
environmental impact statement is neither false nor misleading.
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Glossary of terms and abbreviations
Term
μS/cm
A
Aboriginal cultural
heritage
Aboriginal object

Aboriginal place
ABS
Acid sulfate soils

ACM
Aggregate

AHD

AHIMS
Alluvial
Ancillary
ANZECC
APZ
Aquatic ecology
Aquifer
Archaeological site
Archaeology
ARI

Arterial roads
ASRIS
ASS
At grade
B
Backfill
Background noise
level

Definition
Microsiemens per centimetre
The tangible (objects) and intangible (dreaming stories, songlines,
places) cultural practices and traditions associated with past and
present day Aboriginal communities.
Any deposit, object or material evidence (not being a handicraft made for
sale), including Aboriginal remains, relating to the Aboriginal habitation of
NSW.
Any place declared to be an Aboriginal place under s.94 of the
National Parks and Wildlife Act 1974.
Australian Bureau of Statistics.
Naturally acid clays, mud and other sediments usually found in swamps and
estuaries. They may become extremely acidic when drained and exposed to
oxygen and may produce acidic leachate run-off that can pollute waters and
liberate toxins.
Asbestos containing material.
A uniform sized material from sand, gravel, rock or metallurgical
slag by screening, blasting or crushing. Used in concrete production
and for bitumen sealing.
Australian Height Datum
The standard reference level used to express the relative height of various
features. A height given in metres AHD is essentially the height above sea
level. Mean sea level is set as zero elevation.
Aboriginal heritage information management system.
A register of NSW Aboriginal heritage information maintained by OEH.
Relating to, consisting of, or formed by sediment deposited by
flowing water.
A subordinate part or element.
Australian and New Zealand Environment and Conservation Council.
Asset protection zone.
Flora and fauna that live in or on water for all or a substantial part of the life
span (generally restricted to fresh / inland waters).
Geologic formation, group of formations, or part of a formation capable of
transmitting and yielding quantities of water.
A site with any material evidence of past Aboriginal or nonAboriginal activity in which evidence of past activity is preserved.
The scientific study of human history, particularly the relics and
cultural remains of the distant past.
Average recurrence interval.
Used to describe the frequency or probability of floods occurring (e.g. a 100
year ARI flood is a flood that occurs or is exceeded on average once every
100 years (100:1)).
The main or trunk roads of the State road network.
Australian soils resource information system.
Acid sulfate soils.
A road at ground level, not on an embankment or in a cutting. Opposite to
grade separated.
Fill replaced in an excavation.
The ambient sound-pressure noise level in the absence of the sound under
investigation exceeded for 90 per cent of the measurement period. Normally
equated to the average minimum A-weighted sound pressure level.
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Term
Batter

Bedrock
Blasting
BOM
Bore
Borehole
BTEX
Bund
C
Cadastral
CALPUFF
Carbon dioxide
equivalent (CO2-e)

Catchment
CEEC
CEMP

CH4
CLM Act
CMA
CNVMP
CO
CO2
Compaction

Compound site

Concentration (air
quality)

Confluence
Construction
footprint

Definition
The constructed slope of road embankments and cuttings usually expressed
as a ratio of x horizontal to 1 (one) vertical. A fill batter is where the road is
above the existing surface on a filled embankment and refers to the sloping
sides of the embankment.
A cut batter is where the road is below the existing surface.
Rock of a substantial thickness and extent underlying a relatively soft and
variable surface.
The use of explosives for excavating rock, demolition and other purposes.
Bureau of Meteorology.
A cylindrical drill hole sunk into the ground from which water is pumped for
use or monitoring.
A hole produced in the ground by drilling for the investigation and assessment
of soil and rock profiles.
Benzene, toluene, ethylbenzene and xylene.
A small embankment designed to retain water.
Showing the extent and ownership of land (generally on a map).
Air quality monitoring models used to estimate pollutant
concentrations, which include CALPUFF, CALMET and CALPOST.
The mass of a greenhouse gas that is emitted is multiplied by its global
warming potential to convert greenhouse gas emissions to an equivalent
quantity of CO2 emissions, referred to as carbon dioxide equivalent. For
simplicity of reporting, the mass of each greenhouse gas emitted is commonly
translated into a carbon dioxide equivalent (CO2-e) amount so that the total
impact from all sources can be summed to one figure.
The area from which a surface watercourse or a groundwater system derives
its water.
Critically endangered ecological community.
Construction Environmental Management Plan.
A site specific plan developed for the construction phase of a project to
ensure that all contractors and sub-contractors comply with the environmental
conditions of approval for the project and that environmental risks are properly
managed.
Methane.
Contaminated Land Management Act 1997 (NSW)
Catchment Management Authority
Construction Noise and Vibration Management Plan.
Carbon monoxide.
Carbon dioxide.
An increase in density of a soil material by mechanical means such as rolling
the surface layers or for deep compaction, driving sand piles, vibration or
impact methods.
Facilities used to support the operation of a construction site
including (but not limited to) site offices, workshops, delivery areas,
storage areas, staff vehicle parking, materials, plant and equipment.
Vehicles emit pollutants to the air, which are transported and diluted resulting
in a volume of pollutant per volume of ambient air. Ambient air quality goals
are expressed in terms of concentrations, which are measured in parts per
million or micrograms per cubic metre.
A point at which streams combine.
The area required to construct the project, including underground
components, above ground components and temporary ancillary construction
facilities.
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Term
Critical habitat

Cumulative impacts
Cut
Cutting
D
dBA
DCLM
DEC
DECC
DECCW
Decibel
Dewatering
Diatreme
DIPNR
Discharge
DLWC
DMP
DoE
DoP
DP&I
DPE
DPI
DPI Water
DP

Drainage
DSEWPaC
E
Earthworks
Ecosystem

Edge effects

Definition
The habitat that is necessary for the survival or recovery of a listed wildlife
species and that is identified as the species’ critical habitat in the recovery
strategy or in an action plan for the species.
Impacts that, when considered together, have different and/or more
substantial impacts than a single impact considered alone.
The material excavated from a cutting.
Formation resulting from the construction of the road below existing ground
level – the material is cut out or excavated.
Decibels using the A-weighted scale measured according to the frequency of
the human ear.
NSW Department of Conservation and Land Management (now part of DPI).
NSW Department of Environment and Conservation (now OEH and EPA).
NSW Department of Environment and Climate Change (formerly DEC and
now OEH and EPA).
NSW Department of Environment, Climate Change and Water (formerly DEC,
DECC and now OEH and the EPA).
A scale unit used in the comparison of powers and levels of sound energy.
Used for measuring noise.
The removal of water from solid material or soil by wet classification,
centrifugation, filtration or similar solid-liquid separation processes.
A volcanic pipe, filled with rock composed of angular fragments of older rocks
melded together, formed by a subterranean gaseous explosion.
The NSW Department of Planning and Natural Resources (now part of DPE
and DPI Water).
The volumetric rate of water flow.
NSW Department of Land and Water Conservation (now part of DPI).
Dust Management Plan.
Australian Government Department of the Environment.
NSW Department of Planning (now DPE).
NSW Department of Planning and Infrastructure (formerly DIPNR and DoP,
now DPE)
NSW Department of Planning and Environment
NSW Department of Primary Industries, which includes Fisheries NSW,
Agriculture NSW and DPI Water.
NSW Department of Primary Industries – Office of Water
Deposited Plan.
A plan of land deposited in Land and Property Information (part of the Land
Management Authority) and used for legal identification purposes. They most
commonly depict a subdivision of a parcel of land.
Natural or artificial means for the interception and removal of surface or
subsurface water.
Australian Government Department of Sustainability, Environment, Water,
Population and Communities (now the Department of the Environment).
All operations involved in loosening, excavating, placing, shaping and
compacting soil or rock.
A functional unit of energy transfer and nutrient cycling in a given place. It
includes all relationships within the biotic community and between the biotic
components of the system.
A change in species composition, physical conditions or other ecological
factors at the boundary between two ecosystems or the ecological changes
that occur at the boundaries of ecosystems (including changes in species
composition, gradients of moisture, sunlight, soil and air temperature, wind
speed and other factors).
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Term
EEC

EEO Act
Embankment
Emission factor (EF)
Emission source
EMP

EMS

ENM
EP&A Act
EP&A Regulation
EPA
EPBC Act
Ephemeral drainage
line
EPL
Escarpment
ESCP
ESD

F
Fill
FM Act
Footprint
Fragmentation
Frequency (sound)

G
GDE
GIS
Grade

Definition
Endangered ecological community.
An ecological community identified by relevant legislation that is likely to
become extinct or is in immediate danger of extinction.
Energy Efficiency Opportunities Act 2006 (Commonwealth)
An earthen structure where the road (or other infrastructure) subgrade level is
above the natural surface.
Emission factors convert an indicator of activity into estimated greenhouse
gas emissions.
Source from which greenhouse gases are released.
Environmental management plan.
A plan used to manage environmental impacts during each phase of project
development. It is a synthesis of all proposed mitigation, management and
monitoring actions, set to a timeline with defined responsibilities and follow up
actions.
Environmental management system.
A quality system that enables an organisation to identify, monitor and control
its environmental aspects. An EMS is part of an overall management system,
which includes organisational structure, planning activities, responsibilities,
practices, procedures, processes and resources for developing,
implementing, achieving, reviewing and maintaining the environmental policy.
Excavated natural material.
Environmental Planning and Assessment Act 1979 (NSW).
Environmental Planning and Assessment Regulation 2000 (NSW).
NSW Environment Protection Authority.
Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth).
A creek that only exists for a short duration of time following rainfall.
Environment protection licence.
A long, cliff-like ridge of rock commonly formed by faulting or
fracturing of the earth’s crust.
Erosion and sediment control plan.
Ecologically sustainable development.
As defined by the Protection of the Environment Administration Act 1991,
requires the effective integration of economic and environmental
considerations in decision making processes including:
The precautionary principle. Inter-generational equity.
Conservation of biological diversity and ecological integrity.
Improved valuation, pricing and incentive mechanisms (includes polluter pays,
full life cycle costs, cost effective pursuit of environmental goals).
The material placed in an embankment.
Fisheries Management Act 1994 (NSW).
The extent of impact that a development makes on the land.
The breaking up of continuous sections of ecosystems or landscape features.
Similar to the pitch of a musical note in sound pressure fluctuations of cycles
per second (Hertz). Most sounds comprise a composite of frequencies of
varying sound-pressure levels in the range of 20 Hertz to 20,000 Hertz.
Groundwater Dependent Ecosystems.
Geographic information system.
1. The rate of longitudinal rise (or fall) with respect to the horizontal expressed
as a percentage or ratio.
2. To trim or smooth an earth, gravel or other surface using a grader or similar
implement.
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Term
Grade separation
Greenhouse gas
(GHG)

Ground vibration
Groundwater
Grubbing
GTLAC
H
ha
Habitat

Haul road
Heavy vehicle
Hydrocarbon
Hydrogeology
Hydrology
Hydromulching
I
IBC
ICNG
IER
INP
Interchange
Intersection at-grade
IPCC
IRSAD
ISEPP
ITS
L
LA10

LA90

LAeq

LALC

Definition
The separations of road, rail or other traffic so that crossing movements at
intersections are at different levels. Opposite to at grade.
Greenhouse gases are those gases which reduce the loss of heat from the
earth's atmosphere by absorbing infrared radiation. Six greenhouse gases are
regulated by the Kyoto Protocol: Carbon dioxide (CO2), Methane (CH4),
Nitrous oxide (N2O), Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs)
and Sulphur hexafluoride (SF6). The emissions of greenhouse gases are
reported in carbon dioxide equivalents (see above).
The combined speed of ground oscillation at a point from a source of vibration
such as a blast or vehicle.
Water that is held in the rocks and soil beneath the earth’s surface.
The removal of roots or stumps from below ground level.
Guringai Tribal Link Aboriginal Corporation.
Hectare/s.
The place where a species, population or ecological community lives (whether
permanently, periodically or occasionally). Habitats are measurable and can
be described by their flora and physical components.
A designated road, often temporary, used for moving materials (often used
when new infrastructure is being constructed).
A heavy vehicle is classified as a Class 3 vehicle (a two axle truck) or larger,
in accordance with the Austroads Vehicle Classification System.
Any organic compound — gaseous, liquid or solid — consisting only of carbon
and hydrogen.
The science of the distribution and movement of groundwater.
The study of rainfall and surface water runoff processes.
A procedure to establish grass over a large area. A mixture of grass seed,
chopped straw and fertiliser is sprayed over the area to be grassed.
Intermediate bulk containers.
Interim Construction Noise Guideline (DECC, 2009).
Index of economic resources.
NSW Industrial Noise Policy (EPA, 2000).
A grade separation of two or more roads with one or more interconnecting
carriageways.
An intersection where carriageways cross at a common level.
Intergovernmental Panel on Climate Change.
Index of relative socioeconomic advantage and disadvantage.
State Environmental Planning Policy (Infrastructure) 2007
Intelligent transport system.
The noise level which is exceeded for 10 per cent of the sample period.
During the sample period, the noise level is below LA10 level for 90 per cent of
the time. The LA10 is a common noise descriptor for environmental noise and
road traffic noise.
The noise level which is exceeded for 90 per cent of the sample period.
During the sample period, the noise level is below LA90 level for 10 per cent of
the time. This measure is commonly referred to as background noise level.
The equivalent continuous sound level. This is the energy average of the
varying noise over the sample period and is equivalent to the level of constant
noise which contains the same energy as the varying noise environment. This
measure is a common measure of environmental noise and road traffic noise.
Local Aboriginal Land Council.
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Term
Landscape
character.
LEP
LGA
Light vehicle
Local road
LoS

Lot
M
Macroinvertebrates

Macrophytes
Median

MLALC
Mode
Motorway
Mt
MVKT
N
N2O
NCA
NGA
NGER Act
NML
NO
NO2
Northern interchange
Notifiable weed
NOW
NOx
Noxious weeds
NPW Act
NPWS
NWRL
O
O3
OCP
OEH
OH&S
P
PACHCI

Definition
The aggregate of built, natural and cultural aspects that make up an area and
provide a sense of place. Includes all aspects of a tract of land – built, planted
and natural topographical and ecological features.
Local environmental plan.
Local government area.
A vehicle is classified as a Class 2 vehicle or smaller, in accordance with the
Austroads Vehicle Classification System.
A road or street used primarily for access to abutting properties.
Level of service.
A qualitative measure describing operational conditions within a traffic stream
and their perception by motorists and/or passengers.
A parcel of land defined by measurement as a lot in a deposited plan (DP) or
as a Crown portion or allotment.
Macroinvertebrates are fauna with no backbone that can be seen with the
naked eye (i.e. without the aid of a microscope or magnifying glass). Aquatic
macroinvertebrates are those that spend all or part of their life cycles in water.
Macrophytes are aquatic plants that can be seen with the naked eye. They
can grow below, within or on top of the water.
1. The central reservation which separates carriageways from traffic travelling
in the opposite direction.
2. The 'middle number' in a sorted list of numbers.
Metropolitan Local Aboriginal Land Council.
A type or method of transport movement – including for the road corridor:
cars, buses, bikes and pedestrians.
Fast, high volume controlled access roads. May be tolled or untolled.
Million tonnes.
Million vehicle kilometres travelled.
Nitrous oxide.
Noise Catchment Area
National Greenhouse Accounts
National Greenhouse and Energy Reporting Act 2007 (Commonwealth).
Noise management level.
Nitrogen monoxide.
Nitrogen dioxide.
The connections of the NorthConnex project with the M1 Pacific Motorway
(formerly known as the F3 Freeway) and Pennant Hills Road.
A noxious weed that is classified as a Class 1, 2 or 5 under the
Noxious Weed Act 1993.
NSW Office of Water (now DPI Water)
Oxides of nitrogen.
A weed declared to be a noxious under section 7 of the Noxious Weed Act
1993.
National Parks and Wildlife Act 1974 (NSW)
NSW National Parks and Wildlife Service (now OEH).
North West Rail Link.
Ozone
Organochlorine pesticides.
NSW Office of Environment and Heritage.
Occupational health and safety.
Procedure for Aboriginal Cultural Heritage Consultation and
Investigation (Roads and Maritime, 2011).
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Term
PAD

PAH
PASS
PCB
Peak oil
pH

PIARC
Piezometer
PM
PM2.5
PM10
POEO Act
Pollutant
Portal
Proponent
(The) project
Q
Quadrat
Quarry
R
RAPs
RBL

Receiver

(The) Regulation
Remnant native
vegetation
Revegetation

Riparian
RNP
Roads and Maritime
RTA
S
Section 170 register

SEIFA
Sensitive receiver

SEPP

Definition
Potential archaeological deposit.
Any location considered to have a moderate to high potential for subsurface
archaeological material.
Polynuclear aromatic hydrocarbons.
Potentially occurring acid sulfate soils.
Polychlorinated biphenyls.
The predicted time when oil extraction reaches its maximum.
A measure of acidity or alkalinity of a solution, numerically equal to seven for
neutral solution, increasing with increasing alkalinity and decreasing with
increasing acidity. Originally stood for the words potential of hydrogen.
Permanent International Association of Road Congress.
Device used to measure the pressure of groundwater, or static pressure of a
liquid.
Particulate matter.
Particulate matter less than 2.5 micrometres in diameter.
Particulate matter less than 10 microns in diameter.
Protection of the Environment Operations Act 1997 (NSW).
Any measured concentration of solid or liquid matter that is not naturally
present in the environment.
Where a tunnel emerges to the surface, being the entrance or exit of the main
alignment tunnels, off-ramps or on-ramps.
The person or organisation that proposes carrying out the project or activity.
The Road Construction Spoil Management project
A plot used to mark a physical area to isolate a sample and determine the
percentage of vegetation and/or animals occurring within the marked area.
An open pit from which stone, sand, gravel or fill is taken.
Registered Aboriginal parties.
Rating background level.
The median value of the assessment background levels value for the period
over all of the days measured. There is therefore an RBL value for each
period — daytime, evening and night-time.
An environmental modelling term used to describe a map reference
point where the impact is predicted. A sensitive receiver is a home,
work place, school or other place where people spend some time.
Environmental Planning and Assessment Regulation 2000
Small patches of native vegetation that remain after land use changes to the
surrounding area.
To revegetate an area by direct seeding with native species using manual or
mechanical means such as hydromulching, strawmulching and tractor
seeding.
Relating to the banks of a natural waterway.
NSW Road Noise Policy (DECCW, 2011).
Roads and Maritime Services.
Roads and Traffic Authority of NSW (now Roads and Maritime).
A register established in accordance with section 170 of the Heritage Act
1977 to record all heritage items in the ownership or under control of the RMS
(or other state government agency).
Socioeconomic index for advantage.
A sensitive receiver, such as a residence, work place, school or other place
where people spend some time. An elevated sensitive receiver is a point
above ground level.
State environmental planning policy.
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Term
Severance of land
SIP
SIS
Site establishment
works

Shoulder
SO2
Southern
interchange
Spoil
SREP
Stockpile
Surface water
T
TAGG
TEC
TPH
Tributary
TSC Act
TSP
TSS
Turbidity
U
UNFCCC

V
VENM
VOC
W
WARR Act
Water table
Wildlife corridor
X, Y, Z
Zoning

Definition
The creation of a physical barrier between a property and an existing road
access to that property, or between two sections of the same property.
State Infrastructure Plan
NSW Government State Infrastructure Strategy
Preliminary works carried out prior to the commencement of construction,
including installation of environmental controls, demolition of existing
structures, vegetation clearing and establishment of temporary construction
facilities.
The portion of the carriageway beyond the traffic lanes adjacent to and flush
with the surface of the pavement.
Sulphur dioxide.
The connections of the NorthConnex project with the Hills M2 Motorway and
Pennant Hills Road.
Surplus excavated material.
State regional environmental plan
Temporarily stored materials such as soil, sand, gravel and spoil / waste.
Water flowing or held in streams, rivers and other wetlands in the landscape.
Transport Authorities Greenhouse Group.
Threatened ecological community.
Total petroleum hydrocarbons.
A river or stream flowing into a larger river or lake.
Threatened Species Conservation Act 1995 (NSW).
Total suspended particulates.
Total suspended solids.
A measure of light penetration through a water column containing particles of
matter in suspension.
The ‘Kyoto Protocol to the United Nation Framework Convention on Climate
Change’, which was signed in 1997 and Australia ratified the protocol in
December 2007.
Virgin excavated natural material.
Volatile organic compounds.
Waste Avoidance and Resource Recovery Act 2001 (NSW).
The surface of saturation in an unconfined aquifer at which the pressure of the
water is equal to that of the atmosphere.
Linked sections of natural vegetation retained to assist in fauna movement
and maintenance of local biodiversity.
Zoning regulates land use within an environmental planning instrument
(usually by different colour codes on a map accompanying a local
environmental plan). Land use tables set out the various purposes for which
land may or may not be used or developed in each zone.
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Executive summary
What is proposed?
Roads and Maritime Services (Roads and Maritime) is proposing to beneficially reuse up to 1.5 million
cubic metres of excavated rock and soil (spoil) from the construction of NorthConnex to partially fill
the Hornsby Quarry. The Hornsby Quarry Road Construction Spoil Management project (the project)
would fill the quarry void with spoil to a level that would allow Hornsby Shire Council to start
rehabilitating the site to a public recreational area benefitting the local community.
The key features of the project include:


Hauling the spoil from the NorthConnex tunnelling sites to Hornsby Quarry using the existing
road network.



Widening and sealing of the quarry access road (Bridge Road and track) to facilitate all weather
access.



Creating a stockpile area at Old Mans Valley, where the spoil would be unloaded from trucks and
handled with dozers.



Constructing and operating a conveyor to take the spoil from the Old Mans Valley stockpile site
to the rim of the quarry void.



Site demobilisation and rehabilitation of the compound site, stockpile areas and the conveyor
corridor to a pre-project condition, in consultation with Hornsby Shire Council.

All of the proposed work would be carried out between the hours of 7 am and 6 pm Monday to Friday
or 8 am and 1 pm on Saturday.
Subject to planning approval, the project is expected to start late 2015 and take around 33 months to
complete.
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Why is it needed?
The construction of NorthConnex will generate around 2.6 million cubic metres of spoil.
Beneficially reusing NorthConnex spoil at Hornsby Quarry would greatly assist Hornsby Shire Council,
who has been actively seeking opportunities to fill the quarry void and rehabilitate the site for public
recreation. The project would be an important first step in enabling the future rehabilitation of the site
by Hornsby Shire Council for long term and sustainable benefits to the local and regional community.

Why is an Environmental Impact Statement being prepared?
Hornsby Quarry was one of six potential spoil management locations identified in the NorthConnex
EIS. The EIS noted that further environmental assessment would be required if Hornsby Quarry was
chosen as a spoil management site.
Roads and Maritime considers that the proposed project meets the requirement for preparation of an
environmental impact statement (EIS) under Part 5 of the Environmental Planning and Assessment
Act 1979. Under clause 14, and clause 1 Schedule 3 of State Environmental Planning Policy (State
and Regional Development) 2011 the project is therefore declared to be State significant
infrastructure under Part 5.1 of the EP&A Act.

What alternatives were considered?
The options considered for the project relate to site access, spoil haulage routes and spoil
emplacement methods.
Site access
Two access points into the Hornsby Quarry site, Quarry Road and Bridge Road, were considered.
Bridge Road was determined to be the preferred access option as it minimises impacts to the local
road network and has significantly fewer residential properties than Quarry Road.
Haulage routes
A number of potential haulage routes were considered in consultation with Hornsby Shire Council.
The objectives in considering the haulage routes were to minimise impact to sensitive receivers and
minimise impact on the road network especially during peak traffic times. The haulage routes
presented and assessed in the EIS primarily use the arterial or sub-arterial road network and were
considered to best meet the project objectives.
Spoil management methods
A range of alternatives were considered for the transfer of spoil from haulage vehicles to the quarry
void, including trucking the spoil directly to the quarry void floor, underground delivery via a tunnel and
conveyor system or aboveground delivery using a conveyor system.
An evaluation of the spoil management alternatives found that an aboveground conveyor system from
Old Mans Valley to the void would achieve the best balance between cost, timeframe and potential
environmental and social impacts.
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How did the community participate in development of the preferred
project?
Community participation is an important part of the development of the project. The community was
consulted during the preparation of the EIS using a number of communication activities, including the
distribution of a community update to over 13,500 residents and business, feedback forms, online
surveys, door knocking of directly impacted residents, stakeholder meetings and a project information
line. Through these activities Roads and Maritime was provided with valuable information to
understand project issues and risks, which has enabled community concerns to be identified,
considered and addressed in the EIS.

What will be the main benefits of the project?
The project would:


Facilitate the construction of NorthConnex which provides increased transport accessibility for
the Hornsby Local Government Area and an extension of Sydney’s orbital network to improve
road safety, efficiency and freight transport outcomes.



Support Hornsby Shire Council's plan to rehabilitate the Hornsby Quarry site into a recreational
facility for the local and regional community.



Minimise the overall distances required for transporting the NorthConnex project spoil.



Reduce the community's and Hornsby Shire Council's ongoing maintenance cost associated with
quarry stabilisation.

What are the main environmental impacts?
The project would result in a number of adverse impacts. These would be temporary construction
related impacts associated with:


Traffic: Trucks transporting the spoil would contribute to existing traffic congestion at
intersections along the haulage routes. During the project peak there would be a maximum of 70
heavy vehicle movements per hour (one vehicle in and out of the site is classed as two
movements).



Noise: Trucks arriving and departing the quarry via Bridge Road would generate noise levels
above the daytime noise goals.
On-site establishment and spoil handling activities would increase noise levels at homes near
Hornsby Quarry.



Water quality: Partially filling the quarry with clean spoil will assist in returning groundwater to
pre-quarry conditions.



Changes to access: Closure of the Roper Lane connection to Bridge Road is proposed for
safety reasons (to minimise interaction with local traffic) and to manage haulage traffic along
Bridge Road. Roads and Maritime is working closely with Hornsby Shire Council to provide
appropriate signalised intersections to ensure the impact of this closure is minimised.
To maintain public safety, the project would require the closure and/or changes to some walking
paths and mountain bike trails in the bushland in Old Mans Valley surrounding the Hornsby
Quarry.



Air quality: The handling of spoil on site would generate increased levels of dust at nearby
receivers.
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How will the likely impacts be managed?
This EIS examines the likely consequences of the project and identifies measures to mitigate and
manage each likely impact. The mitigation measures developed for the project aim to remove or
minimise potential impact through design in the first instance.
Where a potential impact is unable to be mitigated through design, additional mitigation and
management measures are outlined. This includes measures to reduce dust generating activities,
preparation of a construction noise and vibration management plan and the development and
implementation of a comprehensive traffic management plan for the safety of workers and the public.
The environmental, social and economic impacts and measures identified to minimise impacts
including those identified above are described in Chapter 6 (Assessment of key issues) and
Chapter 7 (Assessment of other issues) and collated in Chapter 8 (Summary of environmental
management measures) of this EIS.
If the project is approved, the design, construction and operation of the project would be carried out in
accordance with these environmental management measures, as well as any additional measures
identified in conditions of approval.

How can I comment on the proposal and/or the environmental impact
statement?
The Department of Planning and Environment will make the EIS publicly available for a minimum
period of 30 days. During this period, it will be available for inspection at the following locations:


Department of Planning and Environment Information Centre, 23 - 33 Bridge Street, Sydney



Roads and Maritime North Sydney office, Level 9, 101 Miller Street



Hornsby Shire Council, 296 Peats Ferry Road, Hornsby



Ku-ring-gai Council, 818 Pacific Highway, Gordon



Office of Matt Kean, State Member for Hornsby, Suite 5, The Madison, 25 - 29 Hunter Street,
Hornsby



Office of Alister Henskens, State Member for Ku-ring-gai, 27 Redleaf Ave, Wahroonga



NorthConnex Community Information Centre, 354-356 Pennant Hills Road, Pennant Hills



Hornsby Central Library, 28 - 44 George Street, Hornsby



Nature Conservation Council of NSW, Level 2, 5 Wilson Street, Newtown

Opening
hours
of
these
venues
(www.rms.nsw.gov.au/hornsbyquarry).

can

be

viewed

on

the

project

webpage

The EIS will also be available to view and download from:


Department of Planning and Environment webpage: www.majorprojects.planning.nsw.gov.au



The project webpage: www.rms.nsw.gov.au/hornsbyquarry

Roads and Maritime will hold staffed displays and community drop in sessions during the exhibition of
the EIS at locations readily accessible to the Hornsby community and other interested stakeholders.
These meetings and displays will provide opportunities for members of the community to ask
questions of the project team and help to further inform the development of formal submissions
regarding the proposal.
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Details of the locations of staffed displays and community drop in sessions will be provided in a
community update, advertised on the project website, in local and metropolitan media and via an
email notification to registered stakeholders.
During the public exhibition period, the community, government agencies and other interested parties
will be invited to make written submissions on the project to the Department Planning and
Environment.
To provide feedback on the project, a person may make written submissions to the Department of
Planning and Environment. All submissions received will be placed on the Department of Planning
and Environment website. Submissions can be made electronically through the Department of
Planning and Environment website (http://majorprojects.planning.nsw.gov.au).
Written submissions may also be directed to:
Director of Infrastructure Projects
Department of Planning and Environment
GPO Box 39
Sydney NSW 2001
Following the exhibition period, Department of Planning and Environment will provide Roads and
Maritime with a copy of the submissions, and Roads and Maritime will prepare a submissions report.
This report will include any proposed changes in response to submissions received.
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Chapter 1
Introduction

1

Introduction

This chapter introduces the project, providing a brief outline of its need, scope and location. It also
outlines the structure of this Environmental Impact Statement (EIS).
On 13 January 2015 Roads and Maritime Services (Roads and Maritime) received approval to
construct and operate the NorthConnex project under Part 5.1 of the Environmental Planning and
Assessment Act 1979 (EP&A Act). NorthConnex is a multi-lane tolled motorway tunnel linking the M1
Pacific Motorway at Wahroonga to the Hills M2 Motorway at the Pennant Hills Road interchange at
Carlingford in northern Sydney.
The EIS exhibited for the NorthConnex project identified that approximately 2.6 million cubic metres of
spoil would be generated during the construction of the project. The EIS identified a number of
potential spoil management location options, with the final option(s) to be determined at the
construction stage. The spoil management location options identified in the EIS included:


The Australian Defence Industries (ADI) site, St Marys, with capacity of between two and 2.5
million cubic metres.



Gosford Quarry with a capacity of around 2.5 million cubic metres.



Hornsby Quarry with a capacity of around 3.3 million cubic metres.



The CSR Quarry with a capacity of around 1.16 million cubic metres.



The Defence precinct Schofields (HMAS Nirimba) with a capacity of around 500,000 cubic
metres.



The Great Southern Rock Quarry Sandy Point with a capacity of around 5 million cubic metres.

Following design development, the Hornsby Quarry site has been identified as one of the preferred
options for the management of spoil generated during NorthConnex road construction from late 2015.
It is proposed that up to 1.5 million cubic metres of spoil comprising VENM (virgin excavated natural
material) and/or ENM (excavated natural material) would be directed to the Hornsby Quarry site for
handling, management and beneficial reuse.
The Hornsby Quarry site is located within Old Mans Valley, off Quarry Road on the western side of
the Hornsby town centre. It is the closest spoil emplacement option to the NorthConnex tunnelling and
excavation sites (refer to Figure 1-1). The site was operated as a breccia hard rock quarry by private
businesses from the early 1900s and ceased in the late 1990s. In 2002 the site was acquired by
Hornsby Shire Council from CSR Limited.

1.1

Hornsby Quarry

In its current state, the Hornsby Quarry site presents an ongoing safety risk and requires ongoing
maintenance costs to ensure stability of the quarry void. Public access to the quarry void and its
immediate surrounds is prohibited for this reason.
Hornsby Shire Council has identified the importance of the rehabilitation of the Hornsby Quarry site,
including the need to stabilise the quarry void to enable the entire site to be opened to the public in
the future. Filling the quarry void would be an essential first step towards rehabilitation of the site and
realisation of a future land use consistent with the current zoning of the land for public recreation
(RE1) under the Hornsby Local Environmental Plan 2013 (Hornsby LEP). Hornsby Shire Council has
been actively exploring options for stabilising and filling the quarry void to rehabilitate the site to make
it safe for public recreation, and since 2007 has commissioned a number of studies into future land
use options at the site.
Beneficial reuse of spoil generated during the construction of NorthConnex offers an opportunity to fill
the quarry void to a level that would allow Hornsby Shire Council to start the process for the
realisation of the final land use for the quarry site.
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The handling, management and beneficial reuse of spoil at the Hornsby Quarry site represents a
unique opportunity to achieve two objectives:


Environmentally responsible management of spoil generated during construction of a major road
and road infrastructure facility, being the NorthConnex project.



Contributing to the planned future rehabilitation and redevelopment of the quarry by Hornsby
Shire Council for recreational purposes and public benefit.

The Hornsby Quarry site is not currently the subject of a development approval that would permit
handling, management and beneficial reuse of spoil at that site. Therefore, a fresh assessment and
approval process is being pursued in accordance with the EP&A Act.
Approval is now being sought to permit the handling, management and beneficial reuse of spoil
generated during the construction of a road and associated road infrastructure facility (the
NorthConnex project) at the Hornsby Quarry site.
The local context for the project is shown in Figure 1-2.

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

2

TO NEWCASTLE
NEWCASTLE

WINDSOR

M1 PACIFIC MOTORWAY

SITE LOCATION

Pittwater

Pittwater

HORNSBY
HORNSB
Y
ST IVES

WESTLINK M7 MOTORWAY

Building for the future

PENNANT WAHROONGA
HILLS

BAULKHAM
BA
ULKHAM
HILLS

PENRITH
BLACK
BLA
CKTOWN
TOWN

TO KATOOMBA
KATOOMBA

CARLINGFORD

HILLS M2 MOTORWAY

MANLY
MANL
Y

RYDE

M4 WESTERN MOTORWAY

PARRAMA
ARRAMATT
TTA
A

Prospect
Reservoir

Pacific
Ocean

LANE COVE TUNNEL

GORE HILL FREEWAY
NORTH
SYDNEY

M4 WESTERN MOTORWAY

Sydney

SYDNEY Harbour
CBD

FAIRFIELD

WESTLINK M7 MOTORWAY

EASTERN DISTRIBUTOR

M5 SOUTH-WEST MOTORWAY
BANKSTOWN
LIVERPOOL

BOTANY
BOT
ANY

M5 EAST MOTORWAY
Botany Bay

N
0

M31 HUME
KIRKHAMMOTORWAY

SUTHERLAND
CRONULLA

TO CANBERRA
Figure 1-1 Regional context

CAMPBELLTOWN
CAMPBELL
TOWN

10km

LEGEND

NARELLAN

S

5

Port Hacking

National parks/state forest/parks
Waterway
Motorway
Railway

(blank page)

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

4

1
2
3
4
5
6

TO NEWCASTLE
reek

Hornsby Fire Station
Hornsby Shire Council
Hornsby Local Court
Hornsby Police Station
Hornsby Aquatic and Leisure Centre
Hornsby Park

Cal
na C

Berowra Valley
National Park

Mount
Colah

Hornsby
Heights

Berowra Valley
National Park

Mt Colah
Railway
Station

A1

Yirra Road
Road

Rofe Park

Main N

C

orthern

Rupert
Street

Parad
e

Hornsby

Roysto
n

ra

row

Be

LGA

k

ree

Belmont Parade
Parade

Railway
Line

Mt Colah
Reserve

Hornsby North
Public School

Mills Park

M1

Hornsby Rifle Range

Asquith

Baldwin

Asquith
Railway
Station

y Cr

eek

Sherbro

nsb

Hornsby
Industrial
Area

Hor

A1
Asquith Boys
High School

Mt Wilga
Hospital

Norwood
Pre-School

ok Road

Berowra Valley
National Park

Avenue

Close

Street

Edgewo

Cr

ee

k

Hall Roa

Barker
College

d

No

Unwin Roa

d

rth

1km

Site
LGA boundary
Commercial areas
Industrial areas
Road
Rail
Watercourse

Figure 1-2 Local and site context

Ed

Normanhurst

Sho

re
Rai
lwa
y

Lin
e

Road

M1

Wahroonga

Ru
sse
ll

LEGEND

Junction

Waitara
Railway Station

A1

N
0.5

e

Waitara

Clarke R
oad

0

d Avenu

et

ara

Street

r Stre

Pretoria
Parade
W
ait

n Road

rth Davi

Hornsby Girls
High School

Burdett

veno

Florence

Hornsby
Central Library

Gros

Ro

Hornsby
Hospital

Cre
ek

ar

ad

kle

sg
Li

4

Hornsby
Railway
Station

Coc

treet

HORNSBY
HORNSB
Y

Palmers
to

5

Dural S

2
3

ok Road

Hornsby
TAFE

6

d
Roa
ley
Val

Hornsby
Hornsby
TAFE
TAFE

e Stre
et

6

Bridge R
oad

1

Sherbro

Old Mans
Valley

Georg

Hornsby Quarry

wa

rd

Av
e

nu

sR
oa

e

Wahroonga
Railway Station

d

Abbotsleigh
College

Loreto

Normanhurst
Railway Station

LGA

Ku-ring-gai
Knox
Grammar

TO SYDNEY

A1

(blank page)

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

6

1.2

The proposed project

The Hornsby Quarry site would receive up to 1.5 million cubic metres of ENM and/or VENM from
tunnelling and excavation activities at the approved NorthConnex construction sites. Only ENM and/or
VENM would be received and reused at the Hornsby Quarry site.
Key features of the project are shown in Figure 1-3 and would include:


Widening and sealing of the quarry access road (Bridge Road and track) to facilitate all weather
access.



Clearing and grubbing, and establishment of erosion and sediment controls.



Establishment of a compound site, security fencing and signage around the project area.



Dewatering of the quarry void (to be undertaken by Hornsby Shire Council in accordance with its
existing groundwater licence) to a suitable level that allows working within the void.



Construction of a conveyor from the stockpile site to the rim of the quarry void.



Spoil haulage by truck from the NorthConnex construction sites to the Hornsby Quarry site over
a period of approximately 28 months.



Stockpiling of spoil within the Hornsby Quarry site using dozers and wheel loaders.



Transport of the spoil via the conveyor from the stockpiles to the rim of the quarry void, where
the spoil would fall directly into the void.



Spreading and grading of the spoil on the quarry floor.



Site demobilisation and rehabilitation of the compound site, stockpile areas and the conveyor
corridor to a condition resembling pre-project condition, as agreed to with Hornsby Shire Council.

The project is anticipated to commence in late 2015 and is expected to take around 33 months to
complete.
Detailed descriptions of each project phase can be found in Section 4.1 of this EIS. An indicative
program is provided in Table 1-1.
Table 1-1 Indicative project program

Phase

Indicative timeframe
2015
2016
Q1

Q2

Q3

Q4

Q1

Q2

2017
Q3

Q4

Q1

Q2

2018
Q3

Q4

Q1

Q2

Q3

Q4

Site establishment (including
preparatory works)
Establishment of conveyor
Spoil haulage and stockpiling
Spoil emplacement (operation
of conveyor)
Site clean-up and
demobilisation
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1.3

Project location

The project would be located in the Hornsby local government area (LGA) around 21 kilometres north
west of the Sydney Central Business District. The project site covers about 35 hectares within:


Lots A, B, C, D and E in Deposited Plan (DP) 318676.



Lot 1 in DP 114323



Lot 1 in DP 926103.



Lots 1 and 2 in DP 169188.

The entire site is owned by Hornsby Shire Council. The site is accessed via local Council roads,
including Quarry Road (off Dural Street and other local roads) from the south east and Bridge Road
(off the Pacific Highway/Peats Ferry Road) from the north east. Figure 1-2 shows the property
boundary of the Hornsby Quarry site within Old Mans Valley. The project would be confined largely to
the eastern side of the site and the quarry void itself.
The site comprises a quarry void, internal access roads and a cleared area to the east, which was
used as a processing area when the quarry was operational. Disused facilities associated with the
previous quarrying operations remain on the site, including concrete office block buildings, a crushing
and screening plant, a pipeline, security fencing and gates.
The quarry void is more than 100 metres deep with steep and exposed sides, and the void is flooded
with water estimated to be approximately 11 metres deep (C Clendinning (Hornsby Shire Council)
2015, pers. comm., 2015). The total volume of the void has been estimated at around 3.3 million
cubic metres (GHD, 2009). The void is partially filled with groundwater from the groundwater table,
intercepted during quarrying activities and from rainfall. Hornsby Shire Council is licenced to pump out
and discharge water from the void into Old Mans Creek and currently pumps out the water to maintain
it at a level below reduced level (RL) 40 metres Australian Height Datum (AHD).
The site and surrounds are densely vegetated with the exception of areas of the site historically used
for quarry operations, including the quarry void, internal access roads and former processing areas.
Dense bushland comprising the Berowra Valley National Park occurs directly to the west of the site.
Although the site is zoned for public recreation (RE1) under the Hornsby LEP, the quarry void is
unsafe for public access given the steep sides and flooded nature of the void. Hornsby Shire Council
currently maintains exclusion fencing around the void to prevent access for public safety reasons. The
areas outside the void exclusion fencing are open to public access, including mountain bike trails
which have been established across the site by Hornsby Shire Council.
Residential development borders the Hornsby Quarry site to the south on the southern side of Quarry
Road, off Dural Street and Rosemead Road. Residential development also occurs to the north off
Fern Tree Close and Manor Road. Other surrounding land use includes the Mt Wilga Private Hospital
to the north and the Hornsby Town Centre to the east, Hornsby TAFE, the Hornsby Aquatic and
Leisure Centre, Hornsby Park, Hornsby Shire Council Chambers, various businesses along the
Pacific Highway and the Hornsby railway station.

1.4

Structure of this environmental impact statement

This EIS has been prepared to address the Secretary’s environmental assessment requirements
(SEARs) issued by the Secretary of the NSW Department of Planning and Environment (DPE) on
2 July 2015 (refer to Appendix A) and the relevant provisions of Schedule 2 of the Environmental
Planning and Assessment Regulation 2000.
The EIS is divided into three volumes.
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Volume 1 has the following structure:


Executive summary – summarises the findings of this environmental assessment.



Chapter 1 Introduction – provides a broad overview of the project and where it is located.



Chapter 2 Assessment process – outlines the statutory requirements and explains the steps in
the assessment and approval process.



Chapter 3 Strategic justification and project need – provides the strategic context, explains the
need for the project and identifies the project objectives. Also reviews the alternatives and
options considered in developing the project including the consequences of not proceeding.



Chapter 4 Project description – provides a detailed description of the project including spoil
haulage routes, spoil management design features and construction methodologies and staging.



Chapter 5 Consultation – outlines the consultation activities undertaken, issues raised and how
these have been addressed.



Chapter 6 Assessment of key issues – identifies the key environmental issues, assesses the
impacts and proposes environmental management measures.



Chapter 7 Assessment of other issues – identifies other environmental issues, assesses the
impacts and proposes environmental management measures.



Chapter 8 Summary of environmental management measures – collates the environmental
management measures for the project identified through the impact assessment.



Chapter 9 Environmental risk analysis – details the risk analysis process by which the potential
environmental issues for assessment were identified.



Chapter 10 Project justification and conclusion – presents the justification for the project,
including consideration of the objects of the EP&A Act.



References.

Volume 2 contains the following appendices referred to in this EIS:


Appendix A – Secretary’s Environmental Assessment Requirements.



Appendix B – Environmental Planning and Assessment Regulation 2000 checklist.



Appendix C – Technical working paper: Traffic.



Appendix D – Technical working paper: Noise and Vibration.



Appendix E – Technical working paper: Air Quality.



Appendix F – Technical working paper: Health.

Volume 3 contains the following appendices referred to in this EIS:


Appendix G – Technical working paper: Biodiversity.



Appendix H – Technical working paper: Socio-Economic.



Appendix I – Technical working paper: Non-Aboriginal Heritage.



Appendix J – Technical working paper: Aboriginal Heritage.



Appendix K – Technical working paper: Greenhouse Gas and Climate Change.



Appendix L – Community Involvement Plan



Appendix M – Technical working paper: Groundwater



Appendix N – Discharge Water Quality Monitoring Data
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Chapter 2
Assessment process

2

Assessment process

2.1

Approval framework

2.1.1

Environmental Planning and Assessment Act 1979

Roads and Maritime is seeking approval for the project under Part 5.1 of the EP&A Act. The SEARs
for the project were issued on 2 July 2015. A copy of the SEARs is provided in Appendix A. The
assessment and approval process for State significant infrastructure (SSI) under Part 5.1 of the EP&A
Act is illustrated in Figure 2-1.
Handling, management and beneficial reuse of spoil at the Hornsby Quarry site, and the infrastructure
required to facilitate these activities, are permissible without development consent as ‘development
for the purpose of a road or road infrastructure facility carried out by or on behalf of a public authority’
under clause 94 of State Environmental Planning Policy (Infrastructure) 2007 (Infrastructure SEPP).
Spoil handling, management and beneficial reuse on the Hornsby Quarry site constitutes
development for the purpose of a road or a road infrastructure facility because:


The Hornsby Quarry site would exclusively receive spoil generated by the development of a road
and associated road infrastructure facilities (the NorthConnex Project), as defined under the
Infrastructure SEPP. Spoil would not be received for management from any other source as part
of the proposal.



The generation of spoil and the need for an appropriate spoil management location is a
fundamental and unavoidable consequence of the construction of a road and associated road
infrastructure facilities.

The project would be carried out on behalf of Roads and Maritime, a public authority.
Roads and Maritime, as the proponent of the project and a determining authority within the meaning
of Part 5 of the EP&A Act, has formed the opinion that management of spoil at the Hornsby Quarry
site is likely to significantly affect the environment. The project therefore meets the requirement for
preparation of an EIS under Part 5 of the EP&A Act. Under clause 14, and clause 1 Schedule 3 of
State Environmental Planning Policy (State and Regional Development) 2011 the project is therefore
declared to be SSI under Part 5.1 of the EP&A Act.
The Minister for Planning is the approval authority for SSI, and would assess and determine the
application for spoil management at the Hornsby Quarry site.
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State significant infrastructure application

Secretary provides environmental assessment
requirements (SEARs)

Preparation of environmental impact statement (EIS)

Department of Planning and Environment reviews EIS for suitability
for public exhibition

EIS placed on public exhibition

Department of Planning and Environment provides copies of submissions
received to Roads and Maritime

Roads and Maritime considers submissions received and prepares
a submissions report / preferred infrastructure report

Department of Planning and Environment prepares
Secretary’s assessment report

Minister for Planning decides whether or not to approve
the project and advises the conditions to be attached to the approval

Figure 2-1 SSI Assessment and approval process
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2.2

Environmental planning instruments

Section 115ZF of the EP&A Act excludes the application of environmental planning instruments to SSI
projects (except as they may apply to the declaration of infrastructure as SSI). Notwithstanding, the
broad aims and objectives of the following State Environmental Planning Policies (SEPPs) have been
considered:


Infrastructure SEPP. The Infrastructure SEPP aims to facilitate the effective delivery of
infrastructure across the State. Clause 94 of the Infrastructure SEPP permits development on
any land for the purpose of a road or road infrastructure facilities to be carried out by or on behalf
of a public authority without consent. The project is therefore permissible without development
consent.



State Environmental Planning Policy No 19 — Bushland in Urban Areas (SEPP 19). SEPP 19
applies to all bushland within the Sydney Metropolitan Area which is zoned or reserved as a
public space. The aim of the SEPP is to preserve remnant vegetation within urban areas for its
natural heritage, aesthetic, recreational, educational and scientific values. SEPP 19 requires
consent authorities to give priority to retaining the bushland, unless significant environmental,
economic or social benefits outweigh the value of keeping the bushland.
The project site is zoned RE1, which is public open space for the purposes of SEPP 19. The
project has been designed to minimise impacted areas, to reduce potential impacts on public
open space and infrastructure required for the project has been sited so as to minimise impacts
on bushland at the site as far as reasonably possible. For example, conveyor alignments were
adjusted based on the outcomes of ecological surveys undertaken for the project, to avoid
impacts on the critically endangered ecological community Blue Gum High Forest and other
native vegetation. Approximately 1.64 hectares of native vegetation would be cleared for the
project (refer to Section 7.3), however the area of bushland in public open space which would
be impacted by the project is less than 1 per cent within the context of the Hornsby LGA.
Furthermore, the project would facilitate the future use of the larger Hornsby Quarry site for
public recreation. Bushland at the site would be reinstated upon completion of works as far as
possible and clearing of native vegetation would be offset in accordance with the Guideline for
Biodiversity Offsets (Roads and maritime Services, 2011). Further information is provided in
Section 7.3 (Biodiversity).



State Environmental Planning Policy No 33 — Hazardous and Offensive Development
(SEPP 33). Although SEPP 33 is not strictly applicable to infrastructure projects, the provisions
of the policy have been considered in Section 6.5 (Hazards and risk) in relation to the storage of
hazardous substances and dangerous goods during the project.



State Environmental Planning Policy No 44 — Koala Habitat Protection (SEPP 44). SEPP 44
aims to encourage the conservation and management of areas of natural vegetation that provide
habitat for koalas. Hornsby LGA is listed under Schedule 1 of SEPP 44, which identifies the
specific LGAs to which the SEPP applies. Under SEPP 44, ‘core Koala habitat’ and ‘potential
Koala habitat’ are defined and required to be protected. No koalas have been previously
recorded in the quarry site and none were recorded during surveys undertaken for the project.
An existing important koala population within the study area is not present. Vegetation within the
project area contains secondary feed trees (Eucalyptus resinifera) listed in Schedule 2 of the
SEPP 44. Koala habitat present at the site is considered to be marginal and is unlikely to be
critical to the survival of the species, given there was no population detected on site and that no
primary feed trees exist within the impact area. Furthermore an Environmental Protection and
Biodiversity and Conservation Act 1999 (EPBC Act) Significant Impact Criteria test undertaken
for the species (refer to Section 7.3 and Appendix G) concluded that the project is unlikely to
significantly impact on Koala or Koala habitat.



State Environmental Planning Policy No 55 — Remediation of Land (SEPP 55). SEPP 55 aims
to provide a State-wide planning approach to the remediation of land. SEPP 55 is considered
further in Section 7.1 (Hydrogeology and soils).
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2.3

Sydney Regional Environmental Plan No. 20 — Hawkesbury-Nepean River (No 2 1997) (SREP)
(now a deemed SEPP). The project is located within the Hawkesbury-Nepean River catchment.
SREP 20 provides a number of general and specific planning policies and strategies, primarily
focussed around water quality, ecology and heritage management. These issues are considered
further in Section 6.4 (Surface water), Section 7.3 (Biodiversity) and Section 7.6 (NonAboriginal heritage) respectively.

Local Environmental Plans

Local environmental plans (LEPs) do not apply in respect of SSI projects. The Minister for Planning
may take into account the provisions of the LEPs when deciding whether to approve the project. The
project lies within the Hornsby Shire LGA and the relevant provisions of the Hornsby LEP are
considered in Section 7.5 (Land use and property).

2.4

Other NSW legislation

Section 115ZG of the EP&A Act details the approvals under NSW legislation which are not required
for a SSI project approved under Part 5.1 of the EP&A Act. Additionally, section 115ZH details
approvals under other legislation which must be applied consistently to an approved SSI project.
Those approvals which are not required by virtue of section 115ZG of the EP&A Act but may
ordinarily be required for a project of this nature are outlined in Table 2-1. Although these approvals
are not required for the project, an assessment of the relevant potential impacts has been undertaken
as part of this EIS.
Table 2-1 Relevant approvals not required for SSI

Legislation
Heritage Act 1977

Approval
Section 139

Where addressed
Section 7.6

Section 90

Requirement
Potential impact on relics not
listed on the State Heritage
Register or protected by an
Interim Heritage Order
Aboriginal heritage impact permit

National Parks and
Wildlife Act 1974
Water Management
Act 2000

Section 89
Section 90

Water use approval
Water management work approval

Section 6.4
Section 6.4

Section 7.7

Those approvals relevant to the project which cannot be refused and must be substantially consistent
with the SSI approval (by virtue of section 115ZH of the EP&A Act) are outlined in Table 2-2.
Table 2-2 Relevant approvals which must be applied consistently with the SSI approval

Legislation
Protection of the Environment
Operations Act 1997
Roads Act 1993

Approval
Chapter 3

Requirement
Environment Protection Licence

Section 138

Council consent for works and
structures in a public road
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2.5

Approvals and licences

2.5.1

Water Management Act 2000

The NSW Aquifer Interference Policy (Department of Primary Industries, 2012) documents the
requirement for approval of ‘aquifer interference activities’ under the Water Management Act 2000,
the requirement for which is not dispensed by section 115ZG of the EP&A Act in respect of SSI. The
project would require water to be pumped and dewatered from the quarry void. The pumping and
dewatering associated with the project would be undertaken in accordance and in adherence to the
conditions of the existing groundwater licence issued to Hornsby Shire Council, which has been
granted based on a previous assessment of potential aquifer impacts associated with the pumping of
water from the quarry void. The project would not involve dewatering activities outside of the limits or
conditions of the existing groundwater licence. As such, separate approval is not being sought for
dewatering activities associated with the project under the Water Management Act 2000 and NSW
Aquifer Interference Policy. Despite this, an assessment of potential groundwater impacts associated
with the project is provided in Section 7.1 (Hydrogeology and soils).
The existing groundwater licence was issued to Hornsby Shire Council on 30 April 2014 and is valid
for five years. The licence allows groundwater extraction and dewatering from the quarry at a rate of
370 mega litres per annum for the duration of the licence term. It also specifies discharge water
quality criteria that must be adhered to, being that the water has a pH of between 6.8 and 8.5 and
includes no other contaminants, or that water be discharged in accordance with water quality criteria
issued as part of an Environment Protection Licence (EPL) under the Protection of the Environment
Operations Act 1997 (POEO Act). The licence allows pumping and dewatering of the quarry water for
the purposes of temporary construction dewatering (clause 1) and achieving quarry wall stabilisation
(clause 16). The project would facilitate the long term stabilisation and rehabilitation of the quarry
through beneficial spoil reuse and infilling of the quarry, which would be a temporary construction
activity over about 33 months. As such, dewatering for the purposes of the project is considered to be
consistent with the terms of Hornsby Shire Council’s licence.
Current dewatering operations at the quarry are being undertaken by Council in accordance with the
terms of its groundwater licence. Dewatering for the project (both initial dewatering and maintenance
dewatering for the duration of the project) would be undertaken within the current five year term of the
licence and in accordance with its conditions. At the completion of the project any ongoing dewatering
required at the quarry would continue to be undertaken in accordance with the terms of the licence.
Responsibilities for carrying out dewatering works for the project (e.g. Council and/or the contractor)
under the terms of the existing groundwater licence would be identified as part of the Construction
Environmental Management Plan (CEMP) for the project. This includes for the initial dewatering of the
quarry to allow work to commence, maintenance dewatering during the carrying out of the project,
and ongoing maintenance dewatering of the quarry post-completion of the project, as required. At
each of these stages, dewatering would be undertaken in accordance with the terms of the existing
groundwater licence including adhering to discharge water quality criteria and fulfilling groundwater
monitoring and reporting requirements. Consultation would occur with NSW Department of Primary
Industries – Water (DPI - Water) regarding whether the licence would require temporary transfer at
any stage of the project to reflect the primary party responsible for managing the licence (e.g. Council
and/ or the contractor).
It is anticipated that the existing active groundwater monitoring bore on site would continue to be
monitored during the project and at post-project completion, with groundwater results reported on as
part of the existing groundwater licence requirements. Dewatering of the quarry void would be
undertaken on an as-required basis post-project completion (informed by groundwater monitoring
results) in accordance with the conditions of Hornsby Shire Council's existing groundwater licence.
Unless otherwise agreed to between parties, it is anticipated that Hornsby Shire Council would
resume responsibility for any ongoing monitoring and dewatering works as part of the future
maintenance of the site following site handover.
Groundwater management is further addressed in Section 7.1 Hydrogeology and Soils.
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2.5.2

Protection of the Environment Operations Act 1997

Schedule 1 of the POEO Act identifies scheduled activities for which an EPL is required to undertake
the works. The project involves the emplacement of up to 1.5 million cubic metres of VENM and/or
ENM within the Hornsby Quarry void over a period of about 33 months. Under clause 39 of
Schedule 1 of the POEO Act, an EPL is required for waste disposal by application to land, meaning
the application to land of waste received from offsite including (but not limited to) application by any of
the following methods: (a) spraying, spreading or depositing on the land, (b) ploughing, injecting or
mixing into the land, or (c) filling, raising, reclaiming or contouring the land. An EPL is required for the
receipt of more than 20,000 tonnes of building and demolition waste mixed with VENM from offsite for
application onsite. However, sites where only virgin excavated natural material is received from off
site and applied to land (clause 39 2(e)) are excluded from the need to obtain an EPL.
The project would involve the ‘filling and raising’ of land with both VENM and ENM received from
NorthConnex tunnelling and excavation activities and at volumes greater than 20,000 tonnes.
However, it is considered that the spoil material to be reused at the quarry site would fall within the
exclusion provided for VENM under clause 39 2(e). This would be confirmed with the Environment
Protection Authority (EPA) during detailed design.
The project does not meet the definition of any other scheduled activity within Schedule 1 of the
POEO Act. However, clause 120 of the POEO Act states that it is an offence to pollute water, if not
regulated under an EPL. The project would involve the dewatering and discharge of water from the
Hornsby Quarry void in accordance with the existing Hornsby Shire Council groundwater licence,
which allows for the discharge of water in adherence to the water quality criteria identified in the
groundwater licence or alternative criteria identified in an EPL. The existing groundwater licence does
not identify detailed water quality discharge criteria (apart from pH and the requirement for ‘no
contaminants’). The need for an EPL would be confirmed with the EPA during the detailed design
stage.
Any water discharged to the existing discharge point at Old Mans Creek would be managed in
accordance with the existing groundwater licence and, if an EPL is required, to meet the discharge
criteria in that EPL, for the duration of the project. If an EPL is required, it would cease at the
completion of the project.

2.5.3

Roads Act 1993

Bridge Road, the proposed access road to the quarry site, would require widening and sealing south
of Roper Lane as part of the project to provide all weather site access. Bridge Road is a local public
road for which Hornsby Shire Council is the Roads Authority. Prior to the commencement of
construction, the contractor would obtain approval from Hornsby Shire Council under Section 138 of
the Roads Act 1993 (Roads Act) for works within a public road. As discussed in Section 2.4, the
Roads Act approval would need to be issued consistently with any SSI approval for the project under
Part 5.1 of the EP&A Act.

2.6

Commonwealth legislation

2.6.1

Environment Protection and Biodiversity Conservation Act 1999

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), proposed
‘actions’ that have the potential to significantly impact on matters of national environmental
significance, the environment of Commonwealth land or that are being carried out by a
Commonwealth agency must be referred to the Australian Government. If the Commonwealth
Minister for the Environment determines that a referred project is a “controlled action”, the approval of
that minister would be required for the project in addition to any planning approvals required by State
legislation.
Matters of national environmental significance include:


World heritage properties.



National heritage properties.



Wetlands of international importance.
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Listed threatened species and ecological communities.



Migratory species protected under international agreements.



Commonwealth marine areas.



The Great Barrier Reef Marine Park.



Nuclear actions.



A water resource, in relation to coal seam gas development and large coal mining development.

An assessment of this project’s potential impact on threatened species, ecological communities and
migratory species (refer to Section 7.3 Biodiversity) found that there is unlikely to be a significant
impact on relevant matters of national environmental significance.
There is no Commonwealth land within the footprint of the project.
As the project would not significantly impact any other matter of national environmental significance or
the environment of Commonwealth land, the project has not been referred to the Commonwealth
Department of the Environment.

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

23

(blank page)

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

24

Chapter 3
Strategic justification and project need

3

Strategic justification and project need

This chapter outlines the relationship of the project to State and local strategic planning and policy
documents. It also identifies the need for the project, discusses alternatives investigated for the
project and identifies how the preferred spoil management option was determined.
Table 3-1 sets out the SEARs as they relate to alternatives and options development and identifies
where in the EIS these have been addressed.
Table 3-1 SEARs - strategic justification and project need

Requirement
A statement of the objectives of the proposal,
including a description of the strategic need,
justification, objectives and outcomes for the
proposal, its relationship to NorthConnex and the
Hornsby Shire Council’s plans for the Hornsby
Quarry site, and as relevant the outcomes and
objectives of relevant strategic planning and
transport policies, including, but not limited to,
NSW 2021, NSW Government State
Infrastructure Strategy, NSW Long Term
Transport Master Plan (December 2012), A Plan
for Growing Sydney (December 2014) and any
other relevant plans.

An analysis of feasible alternatives to the carrying
out of the proposal and proposal justification,
including:
An analysis of alternatives/options considered
having regard to the proposal’s objectives
(including an assessment of the environmental
costs and benefits of the proposal relative to
alternatives and the consequences of not
carrying out the proposal), and the provision of a
clear discussion of the route development and
selection process, the suitability of the chosen
alignment and whether or not the proposal is in
the public interest.
Justification for the preferred proposal taking into
consideration the objects of the Environmental
Planning and Assessment Act 1979.
An analysis of the proposal, including an
identification of how relevant planning, land use
and development matters (including relevant
strategic and statutory matters) have been
considered in the impact assessment (direct,
indirect and cumulative impacts) and/or in
developing management/ mitigation measures.

Where addressed
Objectives of the project are identified in
Section 1.1 and Section 3.2. The project need
and a statement of strategic need is provided in
Section 3.2.
Consideration of the project against the outcome
and objectives of strategic planning and transport
policies is provided in Section 3.1.
Analysis of the options and alternatives
considered for the proposal is presented in
Section 3.3 along with consideration of
environmental costs and benefits of the project
relative to the alternatives. The consequence of
not carrying out the Project is provided in
Section 3.3.4.
A discussion of haulage route development and
selection process is provided in Section 3.3.2.
Justification of the project considering the
suitability of the site and public interest is
provided in Section 3.2.
Consideration of the project against the objects of
the EP&A Act is provided in Section 10.2.
An analysis of feasible alternatives and a
justification of the proposal are identified in
Section 3.3.
An analysis of the options/alternatives considered
is described in Section 3.3.

Justification for the proposal having regard to the
objectives of the EP&A Act is included in
Section 10.2.
Planning, land use and development matters
have been given consideration in the
development of the proposal (including relevant
strategic and statutory matters) and are detailed
in Chapter 2, Chapter 3 and Chapter 8.
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Requirement
Relationship between the proposal and existing
approvals and licences applying to the site,
including the existing groundwater discharge
Licence.
A detailed description of the proposal and its
relationship and/or interaction with the
NorthConnex spoil management strategy.
A detailed analysis of the proposal and its
consistency with the Old Mans Valley Community Land - Plan Of Management:
Adopted 21 March 2012 (Hornsby Shire Council).
Details of how the principles of ecologically
sustainable development will be incorporated in
the design, construction and ongoing operation
phases of the proposal.
Justification for final form of proposal (that is, the
proposed landform at the completion of spoil
emplacement works), with reference to
stabilisation and rehabilitation requirements.

Where addressed
Relationship between the proposal and existing
approvals and licences applying to the site,
including the existing groundwater discharge
licence is provided in Section 2.5.
A detailed description of the proposal and the
interaction with the NorthConnex spoil
management strategy is described in
Section 3.2.1.
Consistency of the project with the Old Mans
Valley - Community Land - Plan of Management
is described in Section 3.1.6.
The principles of ecologically sustainable
development have been incorporated into the
design and construction of the project and are
described in Section 10.2.
Justification for the proposal is described in
Section 3.2. Information on the final landform
proposed and stabilisation and rehabilitation
requirements are described in Section 3.3.

It is also noted that matters set out in Schedule 2 clause 7 of the Environmental Planning and
Assessment Regulation 2000 are a mandatory requirement and consideration of these matters is
provided in Appendix B.

3.1

Strategic planning and policy framework

3.1.1

NSW 2021 – A Plan to Make NSW Number One

NSW 2021 was released in September 2011 and is the NSW Government’s strategic plan for the
future. NSW 2021 is a 10 year plan for change in NSW, and it aims to rebuild the economy, provide
quality services, renovate infrastructure, restore government accountability and strengthen local
environments and communities.
The project would facilitate the construction of the approved NorthConnex project, which supports a
number of NSW 2021 goals including investment in critical infrastructure, reduction of travel times and
improving the safety of roads in NSW.
The handling, management and beneficial reuse of spoil at the Hornsby Quarry site would also
provide the opportunity for Hornsby Shire Council to rehabilitate and develop the site for public
recreation purposes as a separate project in the future. Rehabilitation and development of the site for
public recreation would be consistent with Goal 27 of NSW 2021, which aims to recognise the need to
enhance the cultural, creative, sporting and recreation opportunities to strengthen communities and
support healthy lifestyles.
The project is also consistent with the NSW 2021 goals of reducing the volumes of waste going to
landfill, by facilitating the beneficial re-use of spoil at the Hornsby Quarry.

3.1.2

State Infrastructure Strategy 2012 - 2032

The State Infrastructure Strategy details the infrastructure needs of the State over the next 20 years
across a broad range of sectors and identifies specific strategies and projects for priority
consideration and funding.
NorthConnex was identified as an Urban Roads priority project in Sydney. NorthConnex was
identified as completing the ‘missing link’ and connecting the Sydney Orbital network to the F3
northwards to the Central Coast and Hunter. NorthConnex will increase freight and traffic connectivity,
reduce travel times and alleviate congestion.
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The project would facilitate the construction of the approved NorthConnex project, thereby supporting
the implementation of a key Urban Road priority identified in the State Infrastructure Strategy.

3.1.3

NSW Long Term Transport Master Plan 2012

The NSW Long Term Transport Master Plan identifies the key transport needs to support the State’s
economic and social performance over the next 20 years and the NSW Government’s transport
funding priorities to achieve this.
A connected Motorway network involving the completion of critical links in Sydney’s Motorway
network is identified as a key action for Roads in the NSW Long Term Transport Master Plan. As part
of this action the construction of NorthConnex was identified as a medium to long-term priority.
The project would help facilitate the construction of the approved NorthConnex project by providing an
efficient and viable option for spoil disposal. The project would thereby facilitate the timely and
efficient delivery of the NorthConnex project and support the actions and priorities for Roads identified
in the NSW Long Term Transport Master Plan.

3.1.4

A Plan for Growing Sydney

A Plan for Growing Sydney was released in December 2014 and is the NSW Government’s 20-year
plan for guiding land use planning decisions in the Sydney Metropolitan Area. It sets four goals to be
achieved, that Sydney will be:


A competitive economy with world-class services and transport



A city of housing choice with homes that meet our needs and lifestyles



A great place to live with communities that are strong, healthy and well connected



A sustainable and resilient city that protects the natural environment and has a balanced
approach to the use of land and resources.

The project is located within the North Subregion of Metropolitan Sydney. One of the priorities for this
region is to facilitate the movement of people and freight through the North subregion to the Central
Coast, Newcastle, the Hunter, Northern NSW and Brisbane, including through delivery of the
NorthConnex project (a twin tunnel motorway linking the M2 and M1 under Pennant Hills Road).
The handling, management and beneficial reuse of spoil at the Hornsby Quarry site are fundamental
components of road construction and road infrastructure facilities comprising the NorthConnex
project. In this context, the project is an important contributor to the successful delivery of the
NorthConnex project and meeting the aims and objectives of A Plan for Growing Sydney in the North
Subregion.

3.1.5

Hornsby Shire Community Strategic Plan 2013 – 2023

The Hornsby Shire Community Strategic Plan 2013 – 2023 was adopted on 19 June 2013 and is
Hornsby Shire Council’s guiding document for future development and enhancement of its
communities. The project supports a number of the goals identified within this plan.
Relevant goals for Hornsby Shire regarding the quality and type of local infrastructure include the
need to:


Improve traffic networks, management and accessibility



Provide additional passive and active recreational areas



Provide infrastructure and services that are socially, environmentally and culturally responsive to
community needs.
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The project is necessary for the construction of roads and road infrastructure facilities comprising the
NorthConnex project, a high standard motorway that integrates with the regional transport network,
provides shorter travel times for road users, and provides opportunities for improved public transport
in the area around Pennant Hills Road. The project would therefore facilitate improvements in traffic
networks, management and accessibility, consistent with the Hornsby Shire Community Strategic
Plan.
Following completion of the project, Hornsby Shire Council may proceed to rehabilitate and develop
the site for recreational purposes, consistent with the current zoning of the land. The handling,
management and beneficial reuse of spoil on the site would be conducted in a way so as not to
preclude this option as a separate project in the future.

3.1.6

Old Mans Valley - Community Land - Plan of Management

Part of the Hornsby Quarry site is classified as ‘community land’ under the Local Government Act
1993 (LG Act). Under section 35 of the LG Act, community land may only be used and managed in
accordance with, among other things, the plan of management applying to the land. The Old Mans
Valley - Community Land - Plan Of Management (POM) (POM, 2012) was adopted on 21 March 2012
and is the guiding document for controlling the future use, development and maintenance of Old Mans
Valley. The POM establishes goals and strategies that guide the timing, shape and nature of
development in Old Mans Valley. The POM outlines an action plan for maintenance and future
development within Old Mans Valley, which includes sports grounds, parklands, playgrounds and
walking and mountain bike trails.
The POM outlines Hornsby Shire Council's intention to fill Hornsby Quarry to stabilise the landscape,
and that the filling of the quarry is not subject to the POM. The POM identifies the possible
requirement for a haulage road through Old Mans Valley to join Bridge Road and the quarry and the
need for traffic management and signage to reduce potential conflicts for mountain bike trail users
and truck movements associated with the filling of the quarry. Also identified is the objective for
establishing strong pedestrian and cycle links and vehicular access (via Quarry Road and Bridge
Road) to improve connection of the community land within Old Mans Valley with the Hornsby central
business district and residential areas surrounding Old Mans Valley.
Community consultation conducted during the preparation of the POM sought to identify the most
appropriate recreational uses for Old Mans Valley and criteria that were important to the community
and which were critical to the development of Old Mans Valley as a recreational area ("Musts"). The
Musts relevant to project and how the project is consistent with these are as follows:


Compliance with Open Space (Public Recreation) Zoning for active and passive recreation - the
project would facilitate the long term use of the quarry site for recreational purposes consistent
with and complementary to the Masterplan for Old Mans Valley.



Maintenance of appropriate access to the neighbouring quarry pit area for filling and for its future
use as open space - the project would require temporary use of Old Mans Valley for access,
stockpiling and emplacement works, with the intended final outcome being to enable Hornsby
Shire Council to develop the quarry site adjacent to Old Mans Valley for recreational purposes in
future.

Use of land within Old Mans Valley for spoil stockpiling activities would be required as part of the
Project. The land area within Old Mans Valley is required to progressively stockpile up to 1.5 million
cubic metres of spoil sourced from the NorthConnex project prior to its emplacement at the quarry
void. Project activities within Old Mans Valley would be confined as far as practicable to already
disturbed areas of the site that were previously used by quarry operations. Whilst a large portion of
land within Old Mans Valley (currently available to the public) would be temporarily closed to public
access during the carrying out of the project, the stockpiling activities are considered to be an integral
part of the project that would ultimately lead to the rehabilitation of the quarry site for recreational land
use consistent with the objectives of the POM.
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Without this opportunity, Hornsby Shire Council would likely need to source spoil from a number of
other projects over a significantly longer timeframe to fill the quarry to the same level that would be
singularly provided by NorthConnex. As such, whilst land within Old Mans Valley would be made
temporarily unavailable to the public for recreational purposes, the project as a whole would facilitate
the ultimate and long–term rehabilitation of the quarry site for public recreation, which would provide
long-term benefits to the community and is consistent with the goals of the POM.
Modifications to the mountain bike trails in Old Mans Valley as part of the project would also be
necessary to maintain public safety during the project. However the POM outlines the potential need
to modify mountain bike trails during construction of other recreational facilities within Old Mans
Valley. Similarly, it is likely that bike trails would require some level of disruption, if Council were to
pursue other options for the filling of the quarry void. Temporary crossing access (across Quarry and
Bridge Roads) for the bike trails would be provided where reasonable and feasible and with
consideration to safety, and the bike trails would be re-instated at the completion of the project.
Therefore temporary changes to the mountain bike trails for the duration of the project (which will
ultimately facilitate the broader objectives of the plan of management being achieved) are not
considered to be inconsistent with the plan.
During the carrying out of the project, the mitigation measures and management plans implemented
as part of the project, rather than the Old Mans Valley POM, would apply to land occupied by the
project within Old Mans Valley. The POM would continue to apply to the land at the completion of the
project.
As a key objective of the project is to facilitate the future development of the quarry site by Hornsby
Shire Council for recreational purposes and connection with Old Mans Valley, it is considered that the
proposal is consistent with the POM.

3.1.7

NSW Waste Avoidance and Resource Recovery Strategy 2014 – 21

The NSW Waste Avoidance and Resource Recovery Strategy identifies the objectives and targets for
waste avoidance and reduction in NSW. A key target of the Strategy is to increase the amount of
waste diverted from landfill from 63 per cent (in 2010–11) to 75 per cent by 2021–22.
The project would involve the beneficial reuse of spoil generated by a major road construction project
rather than the diversion of that waste to waste facilities or landfill. The project would therefore be
consistent with the NSW Government’s objectives and targets for reducing the volume of waste going
to land fill and would facilitate the beneficial reuse of material (that would otherwise be classified as
waste) for public benefit by supporting the future rehabilitation of the Hornsby Quarry into recreational
land use.

3.2

Project need, justification and objectives

Construction of the roads and road infrastructure facilities comprising NorthConnex will unavoidably
generate excess spoil. While spoil will be reused as part of construction activities where possible,
there will be a significant volume of excess spoil that will require appropriate handling and
management.
The handling, management and beneficial reuse of spoil at the Hornsby Quarry site are fundamental
requirements of delivering NorthConnex. Without the Hornsby Quarry site, and other spoil
management locations, there would be no avenue for the management of excess spoil generated
during construction, and as a consequence, the delivery of NorthConnex would not be feasible.
Further, the project is a key opportunity to enable the future rehabilitation of the site by Hornsby Shire
Council. The project would fill the void to an appropriate working level required for Hornsby Shire
Council to achieve the land use options that it is currently investigating. Therefore the project can
facilitate long term and sustainable benefits to the local and regional community.
The project has been designed to meet the following objectives:


Environmentally responsible management of spoil generated during construction of a major road
and road infrastructure facility, being the NorthConnex project.
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Contributing to the planned future rehabilitation and redevelopment of the quarry by Hornsby
Shire Council for recreational purposes and public benefit.

3.2.1

Road construction spoil management

It is anticipated that around 2.6 million cubic metres of spoil would be generated during the
construction (tunnelling and excavation activities) of NorthConnex. The location of spoil generating
activities and estimated quantities of spoil are summarised in Table 3-2.
Table 3-2 Estimated spoil production during construction of NorthConnex

Location

Spoil production quantities (cubic metres)

Northern interchange compound (C9)

743,150

Southern interchange compound (C5)

613,900

Wilson Road compound (C6)

441,950

Trelawney Street compound (C7)

492,200

Northern portals

281,200

Hill M2 Motorway integration works

39,800

Total

2,612,200

The design of NorthConnex aimed to reduce the volume of excess spoil generated, as far as
practical. It is intended that excavated material would be beneficially re-used as part of the
construction of NorthConnex before off-site reuse or disposal. Where off-site management is required,
the options were similarly identified on the basis of opportunities for beneficial reuse, such as at
former quarry sites to enable rehabilitation, rather than disposal at licenced waste sites.
The EIS for NorthConnex identified a number of spoil management location options, with the final
option(s) to be determined at the construction stage. The options identified in the EIS included:


The ADI site, with a capacity for between two and 2.5 million cubic metres and about 45
kilometres (average haulage) west of the nearest NorthConnex excavation site.



Gosford Quarry with a capacity of around 2.5 million cubic metres and about 50 kilometres
(average haulage) north of the nearest NorthConnex excavation site.



Hornsby Quarry with a capacity of around 3.3 million cubic metres and about 4 kilometres
(average haulage) northwest of the nearest NorthConnex excavation site.



The CSR Quarry with a capacity of around 1.16 million cubic metres and about 25 kilometres
(average haulage) north west of the nearest NorthConnex excavation site.



The Defence precinct Schofields (HMAS Nirimba) with a capacity of 500,000 cubic metres and
about 20 kilometres (average haulage) west of the nearest NorthConnex excavation site.



The Great Southern Rock Quarry Sandy Point with an anticipated capacity of around 5 million
cubic metres and about 60 kilometres (average haulage) south of the nearest NorthConnex
excavation site.

The Hornsby Quarry site has now been identified as one of the preferred options for the management
of spoil generated during tunnelling and excavation activities from late 2015, noting that it is not a
standalone solution. Handling and managing spoil at the Hornsby Quarry site provides the advantage
of a site in close proximity to the NorthConnex construction works with easy access via the M1 Pacific
Motorway, Pennant Hills Road and the Pacific Highway.
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In comparison to alternate spoil disposal sites located at a distance of between about 20 and 60
kilometres from the NorthConnex project, the Hornsby Quarry site provides significant advantages
with respect to distance from the NorthConnex construction site, providing efficiencies in terms of
haulage costs, distances travelled and associated environmental benefits such as vehicle emissions.
In particular, spoil from the northern interchange compound and northern portals could be solely
handled and reused at the Hornsby Quarry site.
However, the spoil strategy for the NorthConnex project does not only rely on the Hornsby Quarry
site. One or a combination of the other potential sites would be used when the Hornsby Quarry site is
unavailable (noting that the quarry site is only proposed to be used during standard work hours, whilst
spoil generation at the NorthConnex project would occur on a 24 hour basis).
The Hornsby Quarry would receive up to 1.5 million cubic metres of spoil, or approximately 57 per
cent of the total amount of material generated by the NorthConnex project (based on the site being
used during standard hours only). Were the Hornsby Quarry not to be used, the entirety of spoil
material generated by the NorthConnex project would need to be hauled to one or a combination of
other potential sites located at a further distance away. The use of a site in close proximity to the
NorthConnex project would mean that haulage would only be required to the alternate sites, located
at a greater distance, when the Hornsby Quarry is unavailable for use (i.e. outside of standard work
hours). The use of the Hornsby Quarry site as the primary spoil disposal location during standard
work hours would reduce the overall requirement for haulage over long distances and associated
inefficiencies when managing the spoil generated at NorthConnex, in comparison to if this option was
unavailable.
The NorthConnex project would result in the generation of spoil material outside of the operating
hours described for the Hornsby Quarry site. However, haulage of material from the NorthConnex
spoil generation sites to the Hornsby Quarry site would be timed to occur so that haulage trucks arrive
at the Hornsby Quarry no earlier than the commencement of spoil emplacement activities nominated
in this EIS, being 7 am on weekdays and 8 am on Saturdays. Trucks would not, under normal
operating conditions, be permitted to queue outside the Hornsby Quarry site before the
aforementioned hours. Outside of the Hornsby Quarry site hours, spoil would be taken to one of the
alternative spoil management locations identified in the NorthConnex approval documents.
Hornsby Shire Council has also been actively seeking opportunities for material to fill the Hornsby
Quarry void, with the aim of future rehabilitation of the site and return to use for public recreation.
Beneficially reusing spoil from NorthConnex at the Hornsby Quarry site would be an important first
step towards preparing the site in anticipation of Hornsby Shire Council separately rehabilitating and
developing the site for public recreation in the future. This is further discussed below.

3.2.2

Existing Hornsby Quarry site

Investigations for future use
Hornsby Shire Council has been actively exploring options for infilling the quarry void as a first step
towards future rehabilitation of the site to make it safe for public access. Hornsby Shire Council has
commissioned a number of studies into future land use options at the site. These include:


Parsons Brinkerhoff (2004), Hornsby Quarry and Environs Land Capability Study and Master
Plan, Volume 1 - Technical Investigations.




The land capability study was undertaken to identify key issues that would need to be
considered when planning for the future rehabilitation and management of Hornsby Quarry
and Old Mans Valley. Technical investigations completed as part of the study identified
issues, opportunities and constraints which informed the masterplanning for the site
including consultation activities with the community and key stakeholders.

Pells Sullivan Meynink Pty Ltd (2007), Geotechnical and hydrogeological constraints relevant to
the land use options within Hornsby Quarry.
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GHD (2009), Review of options for Filling Hornsby Quarry.




The discussion paper provided an overview of potential sources and quantities of solid
waste and VENM generated in Sydney and an evaluation of solid waste and VENM
emplacement options at the Hornsby Quarry site. Emplacement of VENM was
recommended as the preferred option from a technical, environmental, financial and
operational perspective. It was described that filling of the site would likely occur over a long
period of time, depending on the supply of VENM and the filling rate.

Cardno (2013), Hornsby Quarry Land Filling Preliminary Impact Assessment.




The report explored the geotechnical and hydrological constraints to the future development
of the Hornsby Quarry. It described a key risk to the development of the quarry and public
safety being the instability of the quarry walls. Three options to stabilise the walls were
presented: backfilling, a combination of backfilling and cutting of the quarry walls, and
mechanical treatments. The most cost effective solution, other than the do-nothing option,
was to cut back existing batters and backfill the quarry.

The assessment was undertaken for a number of filling options and aimed to provide
Hornsby Shire Council with an evaluation of the environmental, social and economic
impacts that can be expected during the filling of Hornsby Quarry. The economic
assessment suggested that the works could result in a cost neutral outcome if VENM was
made available to the site, and on the contrary costs could be up to $200 million if this
material was to be purchased by Hornsby Shire Council.

Clouston Associates (2014), Recreation Potential Study for Hornsby Quarry and Old Mans
Valley.


The study highlights the need to fill and stabilise the quarry to halt environmental
degradation and threat to public safety and presents a number of future land use options for
the site that would enhance the existing environment. The study concluded that a number of
landform options resulting in desirable outcomes were possible at the site, however that
complex fill and construction scenarios would be involved. The preferred option
recommended by the study was for the use of the quarry as an adventure recreation site.

Hornsby Shire Council has identified the importance of the rehabilitation of the Hornsby Quarry site,
including the need to stabilise the quarry void and to enable the entire site to be opened to the public
in the future. Filling the quarry void would be an essential first step towards the future rehabilitation of
the site and realisation of a future land use consistent with the current zoning of the land for public
recreation (RE1) under the Hornsby LEP.

Spoil reuse opportunity
Beneficial reuse of spoil at the Hornsby Quarry site offers an opportunity to fill the quarry void to a
level that would allow Hornsby Shire Council to start the process for the future realisation of its
intended final land use for the site. Without this opportunity, Hornsby Shire Council would need to
source spoil from a number of other projects over a significantly longer timeframe in order to fill the
quarry to the same level that would be singularly provided by NorthConnex.
The handling, management and reuse of up to 1.5 million cubic metres of spoil at the Hornsby Quarry
site would also alleviate the need for an increased number of other sites accepting small spoil
volumes, thus reducing overall potential impacts within the wider community and the environment.
The volumes of spoil available for reuse present the opportunity for the void to be filled to the required
level through a single project within a set timeframe rather than a series of smaller spoil generation
projects over a longer period, which could potentially have longer term community impacts through
‘stop-start’ filling operations.
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Beneficially reusing road construction spoil presents a unique opportunity for facilitating the future
rehabilitation of the quarry void, which currently represents an ongoing liability for Hornsby Shire
Council and the ratepayers of the Hornsby Shire. The project would contribute to the whole site
eventually being made available for use by the community and provide long-term community benefits
through improvements to safety and increased opportunities for recreation. The ‘do nothing’ option
would see Hornsby Shire continuing to bear the cost of maintaining a disused site in perpetuity, with
the benefits of the site not being available to the public for community use.
The project meets the spoil disposal requirements of NorthConnex in an efficient and timely manner
(through advantages of distance and access) whilst aligning with the long-term goals of Hornsby Shire
Council. On this basis the proposal is considered to be site suitable and in the public’s interest.

3.3

Project options and alternatives

This section describes the options and alternatives that were considered when determining the
preferred option for the management of road construction spoil at the Hornsby Quarry site. The
options considered relate to site access, spoil haulage routes and spoil emplacement methods.

3.3.1

Site access

The two following access points into the Hornsby Quarry site were considered for the project:


Quarry Road.



Bridge Road.

Quarry Road is a two-way, sealed, unclassified road that provides access to the south east corner of
the Hornsby Quarry site. Where Quarry Road meets the quarry site it is gated. The access road
becomes unsealed after this gate and leads to the Hornsby Mountain Bike Trails which traverse Old
Mans Valley. Using this access would require upgrade works including widening and sealing of the
existing access track to enable safe access and minimise dust generation. Upgrade works would also
be required for local roads on the haulage route to the Quarry Road access, potentially including
William Street, Frederick Street and Dural Street.
Bridge Road is a two-way, sealed, unclassified road with a steep gradient that provides access to the
north east corner of the quarry site. Access to the quarry site is currently gated from Bridge Road
(near the Hornsby TAFE access). Using Bridge Road as the access road would require upgrade
works including widening, cutting and grading for truck safety.
It was determined that the Quarry Road option would not provide a desirable outcome in terms of
community impacts as it would require the closure of comparatively more mountain bike trails and
result in greater noise and traffic impacts to sensitive residential receivers along the local road
network in comparison to the Bridge Road option.
Bridge Road was determined to be the preferred access option as it would use sub-arterial and
arterial roads thereby minimising impacts to the local road network and residential receivers. Further,
using Bridge Road to access the quarry site would allow access to be maintained for a comparatively
greater area of the existing mountain bike trail network.

3.3.2

Haulage routes

A number of potential haulage routes were initially identified for the project. The following initial
haulage routes were considered (in and out):


M1 Pacific Motorway / Pennant Hills Road to Pacific Highway to George Street to Bridge Road.



M1 Pacific Motorway / Pennant Hills Road to Pacific Highway to William Street to Frederick
Street to Dural Street to Quarry Road.



M1 Pacific Motorway / Pennant Hills Road to Pacific Highway to Dural Street to Quarry Road.



M1 Pacific Motorway / Pennant Hills Road to Ku-ring-gai Chase Road to Belmont Parade to Yirra
Road to Jersey Street North to Bridge Road.
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These haulage routes considered the existing traffic network cognisant of:


The location of road construction compounds (where spoil would be generated) in relation to the
Hornsby Quarry site.



Residential areas, sensitive receivers and Hornsby town centre.



The traffic network capacity and potential road upgrade requirements.

As outlined in Section 3.3.1, accessing the site via Bridge Road was determined to be the preferred
access option as it would use sub-arterial and arterial roads, thereby minimising impacts to the local
road network and residential receivers. The decision to minimise potential impacts on the road
network and residential receivers by prioritising a Bridge Road access and avoiding Quarry Road
reduced haulage route options to:


M1 Pacific Motorway / Pennant Hills Road to Pacific Highway to George Street to Bridge Road.



M1 Pacific Motorway / Pennant Hills Road to Ku-ring-gai Chase Road to Belmont Parade to Yirra
Road to Pacific Highway to Jersey Street North to Bridge Road.

Maintaining two haulage routes to the site is desirable as it would allow for traffic management and
scheduling, and would provide an alternative in the event of a traffic incident or other situation that
may preclude or restrict the use of a particular haulage route. The two haulage routes listed above
have therefore been proposed for the project.
However, it was identified in consultation with Hornsby Shire Council that it would be desirable to
avoid the use of George Street during peak hours. This is because of the significance of commercial
activities along this street and the traffic generated in association with those commercial activities
during peak hours. The use of George Street by spoil haulage vehicles during peak hours has the
potential to contribute to traffic congestion, impact on commercial access arrangements and to lead to
amenity impacts on businesses during peak times. For these reasons, access to the Hornsby Quarry
site via George Street and Bridge Road has been proposed for non-peak hour periods of the day only,
with haulage via Bridge Road, Jersey Street North and Yirra Road to the M1 Pacific Motorway being
preferred during peak hours.
Further discussion of haulage routes and site access arrangements is provided in Section 4.3.1.

3.3.3

Spoil management methods

Haulage trucks would deliver spoil to the Hornsby Quarry site for handling, management and
beneficial reuse within the quarry void. Spoil would be stockpiled on the site at Old Mans Valley,
before being loaded onto a conveyor that would transfer the spoil to the edge of the quarry void. Spoil
tipped into the quarry void from the conveyor would be spread into place within the quarry void by
excavators, articulated trucks and dozers.
Alternatives considered for the transfer of spoil from spoil haulage vehicles to the quarry void
included:


Trucking of the spoil directly to the quarry void floor.



An underground delivery tunnel and conveyor system involving:


A spoil unloading facility being built adjacent to the Pacific Highway, Hornsby (property to
be acquired).



A tunnel from the spoil unloading facility to the quarry floor, including a driven tunnel (for
approximately 250 metres in length) beneath the Pacific Highway and a cut and cover
tunnel (for approximately 300 metres).



A conveyor through the underground tunnel to transfer material from the spoil unloading
facility to the quarry void floor.
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A tunnel access shaft.

An aboveground conveyor system involving:


Spoil unloading and stockpiling, within the existing quarry site.



Feeders, to move spoil from the stockpiles onto the conveyor.



Overland conveyor to transport the spoil to the quarry edge.

It was not considered feasible to truck spoil directly to the quarry floor primarily due to instability and
safety issues associated with the quarry sides and void. Further, given the volume of spoil to be
reused within the quarry, this method would be inefficient and would not be consistent with the
construction program for NorthConnex.
The underground delivery tunnel option consisted of an unloading facility within a Roads and Maritime
Motor Registry adjacent to the Pacific Highway. The building would have been demolished to allow
the new facility to be constructed. An underground conveyor in both a driven and cut and cover tunnel
would have been be constructed to allow spoil to be transferred from the unloading facility
underground to the Hornsby Quarry void. Once placed, dozers would be used to compact spoil within
the void.
This alternative would minimise traffic impacts on the local road network and would not substantially
affect the existing traffic flow through the Hornsby town centre. It would also minimise the effects of
noise, dust and vibration on the general public, in particular the residents close to the truck unloading
facility and those close to the quarry itself. However, this alternative would require more substantial
demolition and excavation works, tunnelling beneath residential and commercial areas, 24 hour
construction (night time works) and generate additional spoil that would need to be sorted,
transported and emplaced within the void. The construction of a tunnel would create significant
additional costs and require an extended timeframe compared to that of an overland conveyor. The
extended timeframe required to construct the tunnel would also place additional risk to the feasibility
of NorthConnex, which requires spoil emplacement options that align with the proposed construction
schedule.
The aboveground conveyor system would require haulage to and unloading of spoil at the Hornsby
Quarry site. It would require stockpiling material at Old Mans Valley and plant and machinery to move
spoil from stockpiles to a feeder for an overland conveyor which would transfer spoil to the quarry
void. Once placed, dozers would be used to compact spoil within the void. This alternative would
require haulage trucks to utilise parts of the local road network to gain access to the site, resulting in
traffic and amenity impacts. However, it would not require substantial excavation or tunnelling which
would otherwise result in additional construction related impacts such as an extended construction
timeframe, 24 hour construction activities, additional spoil generation, increased costs and community
concern regarding ground stability. The overland conveyor system would achieve a better balance
between cost, timeframe and potential environmental and social impacts compared to other
alternatives.

3.3.4

Do-nothing

The theoretical ‘do nothing’ alternative is to not reuse spoil at the Hornsby Quarry site. It was
determined that this alternative would not provide a desirable outcome as it would result in the loss of
opportunity to beneficially reuse spoil at a location that is close to the approved NorthConnex
construction compounds. The do nothing option would involve spoil being hauled greater distances to
alternative spoil locations located to the north or west thereby reducing construction efficiencies or
requiring disposal at waste facilities which would avoid the opportunity for beneficial reuse of the spoil
material. Further, in the absence of NorthConnex other options and projects would need to be sought
to fill the quarry void to enable future rehabilitation works. This would in turn increase the timeframe
for filling the void and for Hornsby Shire Council to progress with rehabilitation of the site for long-term
community benefit.
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NorthConnex provides a unique opportunity for the volumes required for the filling of the quarry (to
facilitate future recreational use) to be provided through a single project, rather than through multiple
projects. Relying on multiple projects and fill sources could involve extended timeframes, uncertainty
with regards to securing suitable fill projects and potential long-term community impacts of ‘stop-start’
filling operations.

3.4

Conclusion

The need and justification for the project has been assessed against strategic planning objectives and
with consideration to feasible alternatives and the ‘do nothing’ option. The project would help meet the
spoil disposal requirements of NorthConnex in an efficient and timely manner relative to other
disposal options located further to the north and west. At the same time the project would facilitate
Hornsby Shire Council’s plans for the future rehabilitation of the site into a recreational facility. The
project would provide the dual benefits of helping to support the construction of NorthConnex and
thereby enable the strategic benefits of that project to be realised. The project would facilitate
beneficial land use development at the Hornsby Quarry site through the beneficial re-use of waste
spoil material which would provide significant long-term benefits to the local community. Based on
the above, the project is considered to be site suitable, justified and in the public’s interest.
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Chapter 4
Project description

4

Project description

This chapter describes the phases of the project and the proposed scope of work, including site
establishment and site infrastructure construction, spoil haulage and emplacement activities and site
decommissioning.

4.1

Description of works

A maximum of 1.5 million cubic metres of VENM and/or ENM from the approved NorthConnex
tunnelling and excavation activities would be received at the Hornsby Quarry site. Only spoil from the
NorthConnex tunnelling and associated excavation sites would be trucked to the site. Once at the site
spoil would be loaded onto a conveyor and placed in the quarry void. Only VENM and/or ENM would
be received and reused at the Hornsby Quarry site. No contaminated material or other waste
including building waste would be received or disposed at the quarry site.
Details of the proposed works activities are provided in Table 4-1.
Table 4-1 Overview of project work activities

Phase
Preparatory works

Site establishment
works

Site establishment
works (cont)

Proposed activities
 Assessment and monitoring of void wall stability.
 Initial dewatering of the void in accordance with Hornsby Shire Council's
existing dewatering groundwater licence. This is expected to take about
four weeks to complete using Hornsby Shire Council's existing pump
system which comprises a pump and discharge pipeline to the approved
discharge location into Old Mans Creek.
 Power supply would be provided by an existing generator and associated
fuel tank at Old Mans Valley.
 Batter stabilisation works to enable safe working conditions in the vicinity of
the void rim (within about five metres) for the conveyor, including any
required clearing.
 Establishment of erosion and sediment control measures and demarcation
of no-go areas (e.g. sensitive heritage or ecology areas).
 Establishment of site compound at Old Mans Valley.
 Establishment of noise mounds about 5 metres high around the stockpiling
areas.
 Installation of security fencing and construction signage as required.
 Clearing and grubbing of vegetation within the construction footprint (in all
areas apart from potentially unstable areas close to the rim of the void,
assumed to be within about five metres of the edge of the void).
 Temporary closure of mountain bike trails and other publically accessible
areas within the footprint of the works, for public safety.
 Temporary closure of Roper Lane at its connection to Bridge Road, to
minimise interaction of haulage vehicles on Bridge Road with local traffic.
 Widening, grading and sealing of Bridge Road and sealing of specified
access tracks to facilitate all weather access:
 Bridge Road between the Hornsby TAFE and Roper Lane which would
be widened to about 14 metres, graded and sealed to Hornsby Shire
Council standard.
 An existing access track between Old Mans Valley and Bridge Road,
which would be widened and sealed to construction standard and used
by trucks for manoeuvring and turning.
 Sealing of internal access tracks within the stockpile area (the location
of internal access roads would be refined during detailed design).

All other existing access tracks would remain in their current state.
 Provision of temporary access for cyclists to bike trails that would remain
open (where feasible and reasonable) and associated signage.
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Phase
Establishment of
conveyor
Spoil haulage and
emplacement

Spoil haulage and
emplacement

Proposed activities
 Establishment of foundations for conveyor footings.
 Installation of footings and conveyor.
Spoil haulage and stockpiling
 Spoil haulage to the stockpile areas would occur over a period of
approximately 28 months. The haulage trucks would unload into the spoil
stockpiling areas, and stockpiles would be established and maintained
using dozers. It is anticipated that spoil haulage and stockpiling activities
would initially commence whilst the conveyor is still under construction (i.e.
prior to the commencement of spoil emplacement within the void).
 Between Monday and Friday, haulage of material would be undertaken
such that spoil would arrive at the site no earlier than 7 am (being the
commencement of spoil emplacement activities) and would conclude no
later than 6 pm (i.e. the last haulage truck on any given weekday would
enter the Hornsby Quarry before 6 pm).
 On Saturdays, material would arrive at the site no earlier than 8 am. The
last truck undertaking material haulage would enter the site no later than
1 pm.
 The spoil haulage program would be designed such that under normal
operating circumstances, no queuing of trucks outside of the site would be
required. If, as a result of any disruption to normal operating circumstances,
trucks were required to temporarily queue outside of the site for the period
only until the disruption was resolved or until trucks were directed to an
alternative spoil management facility, trucks would be required to switch off
their engines where safe, feasible and reasonable.
Spoil emplacement
 Spoil emplacement activities would occur concurrently with spoil haulage
and stockpiling activities but would also continue for a period after the
completion of spoil haulage onto site.
 Spoil emplacement activities would occur between 7 am and 6 pm Monday
to Friday and 8 am to 1 pm on Saturday, and would involve:
 Establishment of stockpile sites within existing disturbed areas of Old
Mans Valley east of the quarry void. At this stage up to three stockpile
sites have been identified however the final configuration and number
of stockpiles sites would be confirmed at detailed design. The
footprint of the stockpiles currently proposed are indicative and would
be approximately 11,000, 5,700 and 5,000 square metres
respectively.
 Stockpiling of spoil using dozers.
 Placement of spoil from the stockpiles into the conveyor by front end
loader.
 Transport of the spoil via above ground conveyor to the quarry void
rim from where the spoil would fall directly into the void.
 Front-end loaders, dozers and articulated trucks would move the spoil
along the quarry floor and rollers would spread and compact the
material. Material would be compacted to a grade suitable for
recreational purposes, (i.e. not to a grade suitable for structural and/or
building purposes).
 Dust suppression of stockpile sites and vehicle manoeuvring areas as
needed using a water cart. Excess water pumped from the quarry
would be used for this purpose where feasible.
 An indicative cross section of the final quarry profile after spoil
emplacement is shown in Figure 4-1.
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Phase
(cont)

Site clean-up and
demobilisation and
rehabilitation

Proposed activities
Maintenance pumping
 Maintenance pumping of the quarry void would be conducted for the
duration of project activities, to maintain water to a level that would allow
work within the void. Maintenance pumping would be undertaken in
accordance with Hornsby Shire Council’s current groundwater licence.
 The pump is located within a flotation device (the inlet is about four metres
below the surface). Water quality testing in accordance with the conditions
of Hornsby Shire Council's existing groundwater licence would be
undertaken to monitor the quality of water pumped from the quarry. If
required, the water would be treated and used for dust suppression
activities, as far as reasonable and feasible. The balance of water from
maintenance pumping that is not used on site would be discharged via
Hornsby Shire Council’s existing discharge point to Old Mans Creek.
 At the completion of spoil emplacement activities, the conveyor and
temporary construction compound would be dismantled and removed from
the site.
 The conveyor system would be removed and the footings left in place.
 Erosion and sediment control measures would be maintained until disturbed
areas have been returned to their pre-project condition.
 The filled in void would be stabilised with hydro-seeding or similar to ensure
no ongoing dust generation from the quarry.
 At the conclusion of the project, the areas affected by the project would be
rehabilitated and the site would be handed over to Hornsby Shire Council in
a condition agreed to by Roads and Maritime and Hornsby Shire Council.
 Following handover of the site, any ongoing works including works
associated with the maintenance of the site would be the responsibility of
Hornsby Shire Council unless otherwise agreed between Roads and
Maritime and Hornsby Shire Council prior to the commencement of the
works.

Dewatering associated with the project would be undertaken in accordance with and in adherence to
the conditions of Hornsby Shire Council’s existing groundwater licence. The project would not involve
any dewatering activities outside of the volume limits or conditions of the existing groundwater
licence. As such, separate approval is not being sought for dewatering activities associated with the
project under the Water Management Act 2000 and NSW Aquifer Interference Policy.

4.1.1

Project footprint

An overview of the project disturbance footprint required for the duration of proposed works is shown
in Figure 1-3. The footprint of the project site would include the following components:


Site access (haulage vehicles) from Bridge Road, including:


Bridge Road between the Hornsby TAFE and Roper Lane which would be widened to about
14 metres, graded and sealed to Hornsby Shire Council standard.



Bridge Road to the stockpile area.



Internal access roads within the stockpile area, along the conveyor and into the void.



A stockpile area that would indicatively comprise three stockpile sites within existing disturbed
areas of Old Mans Valley.



Conveyor and associated infrastructure (truck bridge).



Quarry void to accept up to 1.5 million cubic metres of VENM and/or ENM up to RL 64.

Quarry Road would be used by light vehicles and for deliveries. However, no improvement works
(sealing or widening) are proposed on Quarry Road.
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4.1.2

Site infrastructure and facilities

Infrastructure that would be established for the project is shown in Figure 1-3. The location of project
facilities such as the site shed and car parking would be determined as part of the detailed design for
the project, but would be located within the proposed project footprint assessed in this EIS.

Conveyor
Two surface spoil conveyors would be constructed, one extending east west from the void pit to the
largest stockpile site and the other heading in a north-south direction connecting to the remaining
smaller two stockpile sites. The north-south conveyor would connect to the east west conveyor and
would transport the spoil to the edge of the quarry void from where the spoil would drop directly from
the conveyor into the void. Each conveyor would include a feeder structure which would allow the
transfer of spoil onto the conveyors from the stockpiles.
The conveyors would be of metal construction and be installed on metal footings spaced apart on
concrete foundations. The construction of the conveyors would require excavation at each footing
foundation. The conveyor would be designed and installed as close as possible to existing ground
profile, about four metres in height and be clad in non-reflective materials to reduce glare.

Construction compound
A construction compound would be established taking into account the following factors and
considerations:


Controlling dust and noise.



Maintaining access for emergency services.



Site security and signage.



Management of site drainage.



Site access arrangements.



Disposal of waste materials.

Fencing
Fencing would be erected to separate the work site from public areas. Gates would be established
and clearly labelled for construction vehicle access.

Staff facilities
A site shed with staff amenities and associated car parking would be constructed within the stockpile
area. It is proposed that existing infrastructure would be used where possible for storage or other
uses, such as the existing former workshop located north of the void.

Sedimentation basin
Spoil stockpiles and internal roads would be watered to minimise the generation of dust. Temporary
sedimentation basin(s) would be used to capture ‘dirty’ surface water runoff from the project footprint.
The sedimentation basin would also be used to capture and treat sediment laden water pumped out
of the quarry void (once works have commenced within the void) before it is discharged into Old Mans
Creek. As a first preference any sediment laden water pumped out of the void once works have
commenced would be used for dust suppression. Water would only be discharged into Old Mans
Creek from sediment basins once testing has confirmed that the water achieves the water quality
criteria required by the existing groundwater licence. The size and location of the basins would be
confirmed during design development but would be located within the proposed footprint of the spoil
stockpiling
area.
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4.2

Project program

The project is planned to commence in late 2015 with completion of works expected in the third
quarter of 2018. The total period of works is expected to be around 33 months and the indicative
program is shown in Table 4-2.
Table 4-2 Indicative program

Indicative timeframe
2015
2016

Phase

Q1

Q2

Q3

Q4

Q1

Q2

2017
Q3

Q4

Q1

Q2

2018
Q3

Q4

Q1

Q2

Q3

Q4

Site establishment (including
preparatory works)
Establishment of conveyor
Spoil haulage and stockpiling
Spoil emplacement (operation
of conveyor)
Site clean-up and
demobilisation

4.3

Traffic management and access

4.3.1

Haulage Routes

The expected haulage routes to and from the Hornsby Quarry site have been developed in
consultation with the NorthConnex construction contractor, Hornsby Shire Council and Roads and
Maritime to minimise impacts on the community. Expected haulage routes to and from the site at this
point in time are identified in Figure 4-2 and Figure 4-3 and described below. These routes are
indicative only and would be confirmed as part of detailed design as required to meet Traffic
Management Centre requirements. Haulage routes would be presented in the Traffic Management
Plan (TMP) as part of the project CEMP.
A new signalised intersection on the M1 Pacific Motorway is being constructed as part of the
NorthConnex project, to allow access to and exit from the Northern Interchange Compound onto the
M1 Pacific Motorway in both directions. Haulage trucks from the northern NorthConnex excavation
sites to the Hornsby Quarry site would utilise this new intersection.

Haulage from the NorthConnex southern construction sites


In: Pacific Highway from the intersection with Pennant Hills Road, then along George Street and
onto Bridge Road.



Out:


Non-peak hours: Bridge Road and south along George Street and the Pacific Highway onto
Pennant Hills Road.



Peak hours: out through Bridge Road and north along Jersey Street North, the Pacific
Highway, Yirra Road, Belmont Parade, Ku-ring-gai Chase Road to connect with the M1
Pacific Motorway.

Haulage from the NorthConnex northern construction sites


In: North along the M1 Pacific Motorway, a U-turn via Ku-ring-gai Chase Road interchange
(using the Mt Colah exit) back onto the M1 Pacific Motorway to travel south, then taking the exit
onto the A1 (Pacific Highway), turning right and traveling along Pacific Highway as per the
southern haulage route (Pacific Highway, George Street and into Bridge Road).
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Out:


Non-peak hours: Bridge Road and south along George Street and the Pacific Highway onto
Pennant Hills Road.



Peak hours: out through Bridge Road and north along Jersey Street North, the Pacific
Highway, Yirra Road, Belmont Parade, Ku-ring-gai Chase Road to connect with the M1
Pacific Motorway.

The NorthConnex project would result in the generation of spoil material outside of the working hours
described for the Hornsby Quarry site. However, haulage of material from the NorthConnex spoil
generation sites to the Hornsby Quarry site would be undertaken so that haulage trucks arrived at the
Hornsby Quarry no earlier than the commencement of spoil emplacement activities nominated in the
EIS, being 7 am on weekdays and 8 am on Saturdays. Trucks would not, under normal operating
conditions, be required to queue outside of the Hornsby Quarry site outside of these hours. Spoil
required to be hauled for disposal outside of these hours would be taken to one of the alternative spoil
management locations identified in the NorthConnex approval documents.
Project vehicles would also use the traffic routes discussed above and shown in Figure 4-2 and
Figure 4-3 during site preparation and establishment. Only light vehicles (for site personnel) and
delivery trucks would access the site (in and out) via Quarry Road. However, there may be instances
where heavy vehicles would be required to access the site from Quarry Road, namely during an
emergency and where entry and/or exit via Bridge Road is impeded due to vehicle breakdown.
No site activities or haulage to the site would occur during extreme weather events. Under these
circumstances, Quarry Road would only be used to allow remaining heavy vehicles at the site to exit
and not for ongoing haulage operations. Haulage trucks would be diverted to alternative spoil haulage
locations until Bridge Road becomes re-available for use as the primary access to the site.

4.3.2

Traffic volume

Anticipated maximum traffic volumes for heavy vehicles and light vehicles during each phase of the
project are summarised in Table 4-3.
Table 4-3 Traffic volumes

Phase
Preparatory works
Site establishment works
Establishment of conveyor
Spoil haulage and emplacement
activities
Site clean-up, demobilisation and
rehabilitation

Daily heavy vehicles (and
movements)
10 (20)
20 (40)
20 (40)
385 (770)

Daily light vehicles (and
movements)
10 (20)
25 (50)
25 (50)
20 (40)

20 (40)

20 (40)
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4.3.3

Public Access

The project is proposed to be carried out in parts of the quarry site which are currently accessible to
the public for recreational activities including mountain bike trails recently established by Hornsby
Shire Council (refer to Figure 4-4). Detailed consultation would be undertaken with the community
and Hornsby Shire Council to provide for the safe undertaking of project activities in the area.
Restrictions to public access to the quarry site would be in place for the duration of the project for
safety reasons. Some existing mountain bike trails would be closed at the start of the project to
maintain public safety. The majority of bike trails affected are expected to be those sections graded as
easy or intermediate which fall within the proposed stockpiling and conveyor construction area. The
majority of trails graded as more difficult and advanced are located to the south and north of the
stockpiling and conveyor construction area and are not expected to be as affected. Temporary
crossing access (across Quarry Road and Bridge Road) for the bike trails is being investigated and
would be provided where reasonable and feasible and with consideration to safety. Access would be
maintained to as much of the advanced and intermediate sections of the trails as possible, where
reasonable and feasible. Sections of bike trails proposed to be changed are shown in Figure 4-5.
Locations under further investigation as potential access points or areas to further minimise project
footprint intrusion on bike trails, are also identified in Figure 4-5.
To maintain public safety and minimise interaction of project haulage vehicles with local traffic on
Bridge Road, the closure of Roper Lane is proposed at the connection to Bridge Road. The closure
would require residents from Roper Lane (and connected streets such as Fern Tree Close, Summers
Avenue and Silvia Street) to use alternative roads to access the Pacific Highway/Peats Ferry Road.
Alternative access to the Pacific Highway/Peats Ferry Road is available via Summers Avenue and
Watsons Avenue which provides for all movements, and signalised access is available via Galston
Road.
Consultation would also be undertaken with the Rural Fire Service to maintain fire trail access to the
site via Bridge Road/Quarry Road (as these roads are currently used for fire access to the site).
Appropriate construction traffic protocols would be developed and implemented to ensure safe heavy
vehicle movements through the quarry site with consideration to potential interaction with the public
and to allow fire authorities appropriate access during emergencies.

4.4

Workforce

Anticipated peak workforce numbers during each phase of the project are summarised in Table 4-4.
Table 4-4 Indicative workforce

Activity
Preparatory and site
establishment works
Establishment of
conveyor
Spoil haulage and
emplacement
activities
Site clean-up and
demobilisation

Indicative timeframe
2015
2016
40

2017

2018

40
15

15
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15

15

15

15

15

15

5

5

20
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Figure 4-5 Proposed changes to recreational access during the project
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4.5

Working hours

All works and haulage associated with spoil management at the Hornsby Quarry site would be
conducted within standard work hours comprising:


7 am to 6 pm Monday to Friday.



8 am to 1 pm Saturdays.



No work on Sundays or public holidays.

4.5.1

Out of hours works

While no works are anticipated to occur outside of standard hours there may be circumstances where
out-of-hours activities associated with the project are necessary. Activities which may be undertaken
outside of standard daytime hours (in accordance with Section 2.3 of the Interim Construction Noise
guidelines (ICNG) would include the following circumstances:


The delivery of materials or oversized plant as required by the Police or other authorities for
safety reasons.



Where it is required to avoid the loss of lives, property and / or to prevent environmental harm in
an emergency.



Activities which are determined to comply with the relevant Noise Management Level (NML) at
the most affected sensitive receiver, excluding activities associated with the transport and
handling of spoil. Such activities may include refuelling of plant and equipment maintenance.



Where agreement is reached with affected receivers.

Out of hours work may also be undertaken where explicitly approved through an EPL.

4.6

Plant and equipment

The equipment and plant listed in Table 4-5 are likely to be used during the project.
Table 4-5 Indicative project plant and equipment

Project phase
Preparatory works

Site establishment works

Establishment of conveyor

Plant and Equipment
 2 mulchers
 2 water pumps
 1 excavator
 2 tipper trucks, roller, grader, generator, fuel delivery /service truck,
lights.
 2 excavators and breaker
 1 lifting crane
 2 tipper trucks, water cart, wheel loader
 2 graders
 2 rollers, fuel delivery / service truck
 2 generators, concrete truck, concrete pump, 2 vibrators
submersible pump, backhoe, lights.
 2 excavators and breakers
 2 lifting cranes
 2 tipper trucks, water cart, fuel delivery / service trucks, concrete
truck, concrete pump
 2 vibrators, backhoe, submersible pump, generator, delivery
trucks, lights.
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Project phase
Spoil haulage and
emplacement activities

Site clean-up, demobilisation
and rehabilitation

4.7

Plant and Equipment
 2 belt conveyors
 4 dozers, 4 front end loaders
 2 rollers
 2 articulated dump trucks
 1 water cart, delivery trucks
 3 generators
 2 submersible pumps, lights.
 1 dozer
 2 lifting cranes,
 2 tipper trucks, fuel delivery / service trucks
 2 excavators, generator, water carts, grader, roller.

Construction materials

The construction materials listed in Table 4-6 are likely to be used during the project.
Table 4-6 Indicative construction materials

Phase
Preparatory works

Site establishment works

Establishment of conveyor

Spoil haulage and
emplacement activities

Site clean-up, demobilisation
and stabilisation

Construction materials
 Fencing.
 Steel for reinforcement.
 Cement and concrete.
 Pavement materials including road base, asphalt, bitumen and
aggregate.
 Materials for lining drainage channels.
 Wood for use in formwork and other temporary structures.
 Mechanical and electrical equipment.
 Fill for Bridge Road upgrade and widening, sourced from the road
cutting.
 Steel for reinforcement.
 Cement and concrete.
 Pavement materials including road base, asphalt, bitumen and
aggregate.
 Materials for lining drainage channels.
 Wood for use in formwork and other temporary structures.
 Mechanical and electrical equipment.
 Steel for reinforcement.
 Cement and concrete.
 Wood for use in formwork and other temporary structures.
 Mechanical and electrical equipment.
 Mechanical and electrical equipment.
 Cement and concrete.
 Steel for reinforcement.
 Wood for use in formwork and other temporary structures.
 Hydro-seeding (or similar) mixture for stabilisation.
 Mechanical and electrical equipment.
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4.8

Rehabilitation and final landform

As identified in Table 4-1, following the completion of the project, site facilities would be demobilised
and all disturbance areas would rehabilitated and stabilised to a standard as agreed to with Hornsby
Shire Council. With respect to the conveyor, all equipment would be removed from site with the
exception of the footings. Sealed internal access roads including Bridge Road would be retained
unless otherwise agreed to with Hornsby Shire Council. Temporary project facilities would be
removed from site and erosion and sediment controls would be kept in place until the site is stabilised.
The quarry void would be filled to a level that would facilitate its future use for rehabilitation, this being
an approximate height of RL 64, with spoil volumes of up to 1.5 million cubic metres. The filled-in void
would be compacted to a level suitable for future use for recreation rather than structural/building
capacity. The filled-in void would be stabilised through hydro-seeding or similar as part of site
completion works. These rehabilitation measures would allow the handover of the site back to
Hornsby Shire Council in an appropriately stabilised state to enable the site to be managed by
Hornsby Shire Council in the interim period before its eventual rehabilitation into recreation land use.
Following handover of the site, any ongoing works including works associated with the maintenance
of the site would be the responsibility of Hornsby Shire Council unless otherwise agreed between
Roads and Maritime and Hornsby Shire Council prior to the commencement of the works. Following
site completion works, the site would revert back to the responsibility of Hornsby Shire Council.
It is anticipated that existing monitoring bores on site would continue to be monitored by Hornsby
Shire Council post-completion as part of the ongoing maintenance of the site (unless otherwise
agreed to between parties) to monitor the stabilisation of groundwater levels post-filling. Dewatering of
the quarry void would be undertaken on an as-required basis post-completion (informed by
groundwater monitoring results) in accordance with the conditions of Hornsby Shire Council's existing
groundwater licence, until groundwater drawdown levels into the quarry stabilise.
The eventual rehabilitation of the site to recreational land use is not part of the current project. After
completion of the Hornsby Quarry Road Construction Spoil Management Project, the final land form
and land use for the site would be determined by Hornsby Shire Council and implemented as part of
long-term plans for the site by Hornsby Shire Council, which would be the subject of a separate
planning approval.
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Chapter 5
Consultation

5

Consultation

This chapter describes the communication and engagement activities carried out to date during the
project’s development and the preparation of the EIS. Table 5-1 outlines the community consultation
requirements from the SEARs and where these have been addressed in the EIS.
This chapter also outlines the consultation process for the public exhibition of the EIS and the
consultation activities planned during the project, should it be approved.
Table 5-1 SEARs - consultation

SEARs
During the preparation of the EIS, you must consult with
the relevant local and State Government authorities,
service providers, community groups and affected
landowners.
In particular you must consult with:
Local, State and Australian government authorities,
including the:
 Environment Protection Authority;
 Office of Environment and Heritage, including Heritage
Division);
 Department of Primary Industries;
 NSW Office of Water;
 Hornsby Shire Council; and
 Emergency services.
Specialist interest groups, including local sporting groups,
Aboriginal stakeholders, and pedestrian and bicycle user
groups.

Where addressed in this EIS
Information regarding consultation is
provided in this chapter.

Consultation with government
authorities and emergency services is
described in Section 5.2.3.
Issues raised by government agencies
and emergency services are identified
in Section 5.3.1. Issues raised by
Hornsby Shire Council are identified in
Section 5.3.2.
Consultation with Aboriginal
stakeholders is described in
Section 5.2.2.
Further details are provided in
Section 7.7 and the technical working
paper: Aboriginal heritage
(Appendix J).

Utilities and service providers.
The public, including community groups, businesses, and
adjoining and affected landowners.
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Consultation with interest groups,
including local sporting groups and
pedestrian and bicycle user groups is
provided in Section 5.2.4. Issues
raised by these key stakeholders are
identified in Section 5.3.3.
Consultation with utility and service
providers is described in Section 5.2.4.
Consultation with the public, including
community groups, businesses and
adjoining and affected landowners is
described in Sections 5.2.4 and 5.2.5.
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SEARs
The EIS must describe the consultation process and the
issues raised, and identify where the design of the
infrastructure has been amended in response to these
issues. Where amendments have not been made to
address an issue, a short explanation should be provided.

Where addressed in this EIS
The consultation process, stakeholders
consulted and consultation activities
have been addressed in Sections 5.1
and 5.2.
Issues raised through the consultation
process, and where in the EIS these
issues have been addressed is
provided in Section 5.3.

A draft Community Involvement Plan for the works,
identifying relevant stakeholders, procedures for
distributing information and receiving/responding to
feedback and procedures for resolving community
complaints during construction.
Key issues that should be addressed in the draft Plan
should include (but not necessarily be limited to):
Traffic management (including property access and
pedestrian access); Noise and vibration mitigation and
management, including work outside standard work hours;
Pedestrian and bicycle access to Old Mans Valley.

5.1

Amendments that have been made to
the project in response to consultation
with the community and stakeholders
have been provided in Section 5.4.
A draft Community Involvement Plan is
provided in Appendix L of the EIS.

Consultation objectives and strategy

Community and stakeholder engagement has been and will be carried out in accordance with the
SEARs and supporting policies and standards. The overall approach was guided by the following key
principals:


Be inclusive. Allow all stakeholders to have access to information about the proposal, the
approvals and environmental processes.



Be proactive. Inform and engage stakeholders, enabling them to remain informed and
demonstrate stakeholder issues have been considered and addressed.



Be responsive. Respond to all stakeholder contact in a timely manner and manage an issues
resolution process.



Be sensitive. Make every effort to carry out work with minimal impact on local communities.

5.1.1

Consultation objectives

Community and stakeholder consultation aims to provide opportunities for involvement in the project
throughout the project life. To achieve this, the following project consultation objectives have been
applied:


Ensure an open, accountable and transparent community involvement process.



Provide clear and accessible information to the community and stakeholders.



Build an understanding of the proposed work and decision making process, including the
environmental assessment process, to enable meaningful feedback and comment.



Present factual, evidence based information on potential issues and impacts such as noise,
vibration and traffic impacts.
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Inform the community and stakeholders on ways to be involved and provide feedback.



Acknowledge and consider feedback and address community and stakeholder concerns in a
timely manner.



Ensure community concerns regarding environmental and community impacts are properly
addressed.



Build ongoing relationships with the community and stakeholders to ensure optimum project
outcomes and be responsive to individual and the community concerns.

5.1.2

Consultation strategy

The Hornsby Quarry Road Construction Spoil Management Project has the potential to impact a
range of community members and stakeholders. The community and stakeholders will have varying
degrees of familiarity with NorthConnex and therefore may or may not be aware of the option for spoil
management and reuse at Hornsby Quarry.
The community consultation program aims to proactively inform and increase public understanding of
the project and to seek feedback from the community and stakeholders. Multiple communication tools
have been used to ensure project information is accessible and that community and stakeholder
feedback can be received and addressed.
The first phase of consultation involved introducing the project to the community to develop a
common understanding of the project and to begin to seek community feedback to inform the EIS.
The second phase of consultation would involve the exhibition of the EIS and would provide
opportunities for the community to receive further information on the project, ask questions and make
formal submissions.
A draft Community Involvement Plan to provide an overview of the strategy and approach for
consultation during the Project, should the project be approved, is provided in Appendix L.

5.1.3

Communication and consultation tools

The communication and consultation tools established for the introduction of the project to the
community and for the public exhibition of the EIS include:


Toll free community information line (1800 093 090)



Project email (hornsbyquarry@rms.nsw.gov.au)



Project webpage (www.rms.nsw.gov.au/hornsbyquarry)



Project database to record correspondence and interactions relevant to the project, including
contact details and issues raised during the life of the project



Registered stakeholder database to subscribe to email updates



Community updates and letters to householders



Feedback forms



Online surveys



Static information displays



Key stakeholder and interest group phone calls and correspondence



Stakeholder meetings and briefings



Doorknock of properties that may be directly impacted by the project



Media releases



Community information sessions for EIS exhibition
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The variety of two-way communication channels established during preparation of the EIS allowed the
project team to share information with and capture feedback from the community and stakeholders to
inform the EIS. This assisted in understanding project issues and risks and enabled community
concerns to be identified, considered and addressed.

5.2

Stakeholders consulted and activities to date

5.2.1

Overview

Stakeholders were identified through consideration of the project’s potential direct and indirect
impacts, consultation with the Hornsby Shire Council and through consultation activities carried out
during the development of NorthConnex. Stakeholders were grouped into the following categories:


Government – including Australian government, State Government and Local government
stakeholders, government agencies and emergency services.



Key stakeholder and interest groups – including Aboriginal communities, public utilities, traffic
and transport interest groups, schools and educational institutions, hospitals, aged care facilities,
places of worship, community clubs and organisations, environmental interest groups,
businesses, local sporting groups, pedestrian and walking groups, bicycle user groups.



Community – directly affected landowners around the Hornsby Quarry site and haulage routes
and the general public in the vicinity of the proposal.

Section 5.3 presents government agency, emergency services, local government, community and
key stakeholder and interest group issues identified through the consultation process and where
these issues are addressed in this EIS.

5.2.2

Aboriginal cultural heritage consultation and activities

The Aboriginal cultural heritage assessment has been undertaken in accordance with the SEARs and
the Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation
(Roads and Maritime, 2011), referred to as the “PACHCI” process. The PACHCI process is a staged
approach to assessment and consultation, compiled specifically for Aboriginal archaeological
assessments on Roads and Maritime projects.
Consultation was undertaken as part of the Aboriginal cultural heritage assessment (Appendix J) to
obtain information on the potential cultural impacts of the project. The inspection methodology was
aligned with the PACHCI process and corresponded to the due diligence process of the Code of
Practice.
A representative from the Metropolitan Local Aboriginal Land Council (MLALC) was engaged by
Roads and Maritime to take part in the targeted site inspections and to provide input into the
assessment on the potential Aboriginal cultural heritage impacts of the project. Guringai Tribal Link
Aboriginal Corporation (GTLAC) was also consulted.
Both MLALC and GTLAC were also provided with copies of the draft Aboriginal cultural heritage
assessment report and invited to provide input prior to the finalisation of this report. The statutory 28
day period was provided to both groups to supply any further comments. GTLAC did not supply any
further comment. MLALC provided the following statement on 27 May 2015: “I have read the report
for the Hornsby Quarry: Road Construction Spoil Management Facility and have no objections”.
Further details relating to Aboriginal heritage are provided in Section 7.7 and the technical working
paper: Aboriginal cultural heritage (Appendix J).
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5.2.3

Government consultation and activities

Planning focus meeting
A planning focus meeting was convened by DPE and was held on 22 May 2015 at Hornsby Shire
Council. The objective of the planning focus meeting was to assist government stakeholders to
understand the potential issues and opportunities associated with the project, with the aim of
informing the preparation of comprehensive clear, project-specific assessment considerations by
these agencies for inclusion in the SEARs. Presentations at the meeting introduced the project,
provided the expected project delivery program, outlined the environmental assessment process and
presented the key environmental, social and economic considerations.
The following stakeholders were invited to the planning focus meeting: Hornsby Shire Council, DPE,
Environment Protection Authority (EPA), NSW Health, Office of Environment and Heritage (OEH) and
DPI Water.
The meeting was attended by representatives from Hornsby Shire Council, EPA and NSW Health.

Meetings and briefings
Additional meetings have been held with State and Local government and government agencies to
provide further details on the project, reach an understanding of the requirements of the EIS and
address any issues raised.
Issues raised by government agencies are identified in Section 5.3.1 and issues raised by Hornsby
Shire Council are identified in Section 5.3.2.
A summary of meetings held with government stakeholders, in addition to the planning focus meeting,
is provided in Table 5-2.
Table 5-2 Consultation with government stakeholders

Stakeholder
Hornsby Shire Council
NSW Health
Environment Protection Authority
Allister Henskens MP
Matt Kean MP

Meeting / briefing date
Ongoing
19 June 2015
26 May 2015
30 April 2015
30 April 2015

Emergency Services
Emergency services were contacted, provided with information about the project and their feedback
was requested. Issues raised by emergency services are identified in Section 5.3.1.
The project team contacted:


Hornsby Fire Station



Hornsby Police Station



State Emergency Services



Ambulance Service of NSW



Fire and Rescue NSW.
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5.2.4

Key stakeholders and interest groups consultation and activities

Phone calls and emails to key stakeholders and interest groups
During preparation of the EIS, the project team contacted over 110 key stakeholders and interest
groups identified as impacted by the project or having an interest in the project. Stakeholders
contacted by the project team include:


Bicycle user groups



Pedestrian and walking groups



Utility and service providers (including National Broadband Network, Ausgrid, Sydney Water,
Telstra and Optus)



Schools and educational institutions



Childcare and early learning facilities



Places of worship



Hospitals



Aged care facilities



Environmental interest groups



Traffic and transport interest groups



Community clubs and organisations



Businesses along the proposed haulage routes



Sporting groups

Issues raised in consultation with key stakeholders and interest groups are identified in Section 5.3.3.

Meetings and briefings
Individual meetings and briefings with key stakeholders were held during the development of the EIS
to provide further information about the project and to gain a better understanding of specific issues.
Issues raised by key stakeholders are identified in Section 5.3.3.
A summary of meetings held with key stakeholders is provided in Table 5-3.
Table 5-3 Key stakeholder meetings and briefings

Stakeholder
Sydney North Off Road Cyclists
(SNORC)
Hornsby TAFE

5.2.5

Meeting date
27 May 2015
16 June 2015

Key issues raised
Access to mountain bike trails in Old Mans
Valley during the project.
Impacts associated with noise, air quality and
access to the TAFE.

Community consultation and activities

The community were consulted during the preparation of the EIS using different consultation tools
described below. Issues raised by the community are identified in Section 5.3.3.
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Project information line and email address
The project established and administered a project information telephone line (1800 093 090) and an
email address (hornsbyquarry@rms.nsw.gov.au) from 25 May 2015 to provide the community and
stakeholders with a central point of contact. The telephone number and email address have been
published on printed project communication materials and are provided on the project website. The
telephone line is staffed during business hours (Monday to Friday, 9 am to 5 pm) and messages left
on the project information line are responded to within 24 business hours. The project’s community
relations team coordinates responses to community and stakeholder enquiries via telephone and
email. Statistics of phone calls and emails received are provided in Table 5-4.
Table 5-4 Telephone and email statistics

Activity
Community information line calls received
Project emails received

Total between 25 May 2015 and 29 July 2015
52
26

Project website
The project website (www.rms.nsw.gov.au/hornsbyquarry) provides up to date information about the
project. It includes project background, key features of the project, the next steps in the project and
avenues for providing feedback and gaining more information.

Community update
A community update for the project was distributed to approximately 13,400 properties around the
Hornsby Quarry site and along the haulage route during the week commencing 25 May 2015. The
community update introduced the project, provided a map of the project corridor, advised next steps
and provided details on how residents could register to receive future updates. Details about project
information line telephone number, email address, website details and information for translation
services for community members of a non-English speaking background were also included. The
community update was also published on the project website.

Feedback forms
Feedback forms were attached to the May 2015 community update and distributed to approximately
13,400 properties. They were also available at the static display locations (see below) to provide
community members with an additional avenue to provide comments on the project. The feedback
forms sought to identify keys issues and areas of interest and encourage people to register to receive
email project updates. A total of 97 feedback forms were received between 25 May and 29 July 2015.
Issues raised through feedback forms are included in Section 5.3.

Online surveys
The project website included a function where the community could complete and submit an online
survey to provide feedback on the project. A total of 71 online surveys were completed by the
community during the preparation of the EIS.

Static displays
Static displays including a poster, feedback forms and copies of the May 2015 community update
were placed at the locations below on 3 June 2015 to introduce the project to the community and
provide avenues for feedback:


Hornsby Central Library, 28-44 George Street, Hornsby



Hornsby Leisure and Learning Centre, 25 Edgeworth David Avenue, Hornsby



Hornsby Youth and Family Community Centre, 17 Muriel Street, Hornsby



Hornsby Aquatic and Leisure Centre, College Crescent, Hornsby



Hornsby Police and Citizens Youth Club, 94 George Street, Hornsby



Hornsby College (Hornsby Campus Library) TAFE, Level 1, 45 Hunter St, Hornsby
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NorthConnex Community Information Centre, 354-356 Pennant Hills Road, Pennant Hills.

Doorknock to directly impacted residents
Doorknocks were carried out at properties directly in and around the Hornsby Quarry site and along
the haulage routes, to introduce the project and the project team and gain a better understanding of
individual issues. A total of 277 properties were doorknocked and of those about 24per cent of
residents were at home. Letters were left where the residents were not at home. The letter provided a
brief overview of the project and noted that Roads and Maritime was preparing an EIS. It also advised
residents that they are near the quarry site and/or the proposed haulage route and provided the
project information line telephone number.

Stakeholder database
All stakeholder information and activities for the project are managed using a confidential database.
All enquiries, comments and issues received by telephone, email, letter, feedback form and online
survey are recorded in the database along with project team responses. Feedback received during
doorknocks, stakeholder meetings and community events are also recorded. A registered stakeholder
list to subscribe to ongoing project email updates is also maintained through this database. Over 210
subscribers have registered since 25 May 2015.

5.3

Summary of issues raised

Issues identified during the consultation process for the project by government agencies, local
government, interest groups, local communities, and Aboriginal stakeholders have informed the
environmental assessment process and the ongoing development of the project. A summary of these
issues and the locations in the EIS where they have been addressed are provided in the following
sections.

5.3.1

Issues raised by state government agencies and emergency services

Issues raised by government agencies and emergency services, including their requirements, over
the course of the project and during the preparation of the EIS are detailed in Table 5-5. This table
includes a reference to where in this EIS the issues have been addressed.
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Table 5-5 Issues raised by state government agencies

Government agency
NSW Health

Issue raised
Information on spoil volume.
Justification for haulage routes

Vibration impacts from compaction activities
within the quarry void.
Truck queuing

Size of spoil grains
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Where addressed
Refer to Section 4.1.
Haulage routes were developed and agreed to in consultation with Hornsby Shire
Council to reduce traffic impacts during peak hours. The final haulage routes would
be confirmed at detailed design. Refer to Section 3.3.2 Strategic Justification and
Project Need.
Refer to Section 6.2.3
Haulage of material from the NorthConnex spoil generation sites to the Hornsby
Quarry site would be carried out such that haulage trucks arrive at the Hornsby
Quarry no earlier than the commencement of spoil emplacement activities, being
7 am on weekdays and 8 am on Saturdays. Trucks would not, under normal
operating conditions, be required to queue outside of the Hornsby Quarry site.
The spoil material to be emplaced at the Hornsby Quarry would be generated by
tunnelling activities at NorthConnex (i.e. from road header). as such the grain size to
be generated would be small and uniform and not involve large rock material. No
crushing or grinding activities are proposed at the Hornsby Quarry site. Section 4
Project Description identifies the activities and equipment proposed for the project,
which does not include any crushing or screening plant.
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Government agency
NSW Health (cont)

Issue raised
Emergency access and site safety (quarry
stability) during extreme weather.

Hours of work
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Where addressed
Bridge Road would be the main access for haulage vehicles and construction
vehicles entering and exiting the quarry site. Quarry Road would only be used for
light vehicles and deliveries. However, there may be instances where heavy
vehicles would be required to access the site from Quarry Road, namely:
 During an emergency and where entry and/or exit via Bridge Road is impeded
due to vehicle breakdown.
 During wet weather events where entry and/or exit via Bridge Road is
considered unsafe.
 Under these circumstances, Quarry Road would only be used to allow
remaining heavy vehicles at the site to exit and not for ongoing haulage
operations. Haulage trucks would be diverted to alternative spoil haulage
locations until Bridge Road becomes re-available for use as the primary access
to the site (refer Section 4.3.1).
 No site activities or haulage to the site would occur during extreme weather
events, where there is a safety risk.
The quarry void would be subject to stabilisation works prior to works commencing
within the void and ongoing monitoring of the stability of the void would be
undertaken during the course of the works (including after heavy weather) to ensure
works can progress safely within the void (Refer Section 6.4.4).
Spoil transport and handling would be confined to standard work hours (7 am to 6
pm Mondays to Fridays and 8 am to 1 pm on Saturdays). Spoil generated outside of
these hours from the NorthConnex project would be disposed of at alternate spoil
disposal locations identified in the NorthConnex approval documentation (refer
response to comment 4).
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Government agency
NSW Health (cont)

Issue raised
Impacts on the Hornsby Mountain Bike Trail
and walking trail users through dust and
noise.

Clear assessment and discussion of noise
and vibration impacts including mitigation
measures

DPE

Spoil volume to be transported over the
duration of the project.
Management of dust at the Old Mans Valley
(Higgins Family) Cemetery.
Truck Queuing and use of alternative spoil
locations
Source of spoil
Legacy management of the site
Impacts to mountain bike trails.
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Where addressed
The specialist noise and air quality assessments have assessed impacts to
surrounding sensitive land use. Recreational users of the Benowie walking trail and
Hornsby quarry mountain bike trails have the potential be impacted by dust and
noise from the project, however these impacts are expected to be temporary and
limited to the finite and intermittent time spent within these trails. The noise and air
quality assessments have assessed project contributions with consideration to
existing background noise and air quality levels. Reasonable and feasible mitigation
measures for noise and air quality have focused on minimising impacts to
permanent receivers (such as residential, land use) in the immediate vicinity of the
project that have the potential to experience impacts for the duration of the works.
However the mitigation measures would also benefit users of the walking and
mountain bike trails. The noise and air quality assessments are presented in
Sections 6.2 and 6.3, respectively.
A specialist noise and vibration assessment has been prepared (refer Section 6.2),
to articulate the potential noise and vibration impacts of the project at nearest
sensitive receivers. The specialist assessment includes the identification of
applicable noise goals and vibration criteria, assesses worst case impacts to ensure
conservative assessment (although these conditions are not expected to be
experienced by receivers at all times during the project), and includes consideration
of reasonable and feasible mitigation measures including monitoring measures
where required. A key mitigation measure for the project has been the confinement
of project activities to standard work hours only, which would provide inherent
respite periods for surrounding receivers for the duration of construction (in
comparison to extended work hours into the night time).
Refer to Section 4.1.
Refer to Section 7.6.
Refer response to NSW Health comment no. 4
Spoil disposed at the quarry would be sourced from the NorthConnex tunnel
excavation (refer Section 4.1).
Following project completion the site would be handed back to Council who would
be responsible for the ongoing maintenance of the site (Refer Chapter 4).
Refer to Sections 4.3.3 and 7.4.3
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Government agency
DPE (cont)

DPI Water

EPA

Emergency services

Members of Parliament
(Matt Kean MP, Alister
Henskens MP)

Issue raised
Interaction of the project with NorthConnex.
Rehabilitation and final landform of the
quarry void
Details of stormwater management, water
disposal from quarry and erosion and
sediment controls.
Bushfire Risk Assessment.
Standard to which spoil in the quarry void
would be compacted.
Commitment that loads would be covered in
haul trucks.
Requested a copy of groundwater reports,
raw data, geotechnical reports and details
of monitoring and exploration bores.

Operating hours and spoil haulage
EIS to identify how construction noise on
site would be assessed.
Clearway outside of Hornsby Fire Station to
be kept clear at all times.
Traffic impacts and consideration of road
closures.
Noise and vibration impacts.
Safety of pedestrians including school
students.
Dust impacts.
Route selection.

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

Where addressed
Refer to Chapter 3.
Chapter 4
Refer to Sections 6.3, 6.4

Refer to Section 6.5
Refer to Chapter 4.
Refer to Section 7.1.
The hydrogeology and soils section of this EIS (Section 6.3) identifies the previous
geotechnical and groundwater assessments undertaken at the Hornsby Quarry site
which have been referenced in the EIS groundwater assessment. Each of these
studies are publicly available documents commissioned by Hornsby Shire Council
as part of land use investigations of the quarry site and are available on Council’s
website at http://www.hornsby.nsw.gov.au/council/major-projects/hornsby-quarry.
The groundwater technical assessment prepared as part of this EIS is included as
Appendix M. In addition, discharge water quality data provided by Hornsby Shire
Council, which the assessment has relied on, is presented in Appendix N.
Refer response to NSW Health comment 4.
Section 6.2 identifies and describes the noise assessment approach for the project.
The Traffic Management Plan for the project would include protocols for truck
haulage along Bridge Road including the requirement to adhere to all traffic
requirements such as keeping clear of clearway zones.
Refer to Section 6.1.
Refer to Section 6.2.
Refer to Section 6.1.
Refer to Section 7.1.
Refer to response to NSW Health comment no.2
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Government agency

5.3.2

Issue raised
Stakeholder engagement.

Where addressed
During the preparation of the EIS, the project team consulted with the community
and key stakeholders as identified in this section, Chapter 6 of the EIS.

Issues raised by local government

Issues raised by local government during the consultation process are detailed in Table 5-6 and include a reference to where in this EIS the issues have been
addressed.
Table 5-6 Issues raised by local government

Local Government
Authority
Hornsby Shire
Council

Issue raised

Where addressed

Consideration of major land slippage risk to residences
around the quarry.
Consideration of the Old Mans Valley - Community Land Plan of Management.
Closures of mountain bike trails and access (including trail
crossings).

Refer to Section 3.2.1.

Access to TAFE and impacts on Bridge Road.

Cumulative traffic impacts from both the proposal and
existing developments in the area.
Noise impacts.
Dust impacts.
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Refer to Section 3.1.6 and Section 4.8.
The sections of the mountain bike trails and the Benowie walking trail
that are directly within the project construction area (within the fenced in
construction site) and the sections which cross Bridge Road and Quarry
road – would be closed for safety reasons (noting that quarry road would
be used for deliveries to the site). All other sections of the mountain bike
and walking trails would remain open. Any mountain bike/walking trail
crossings of Bridge Road and/or Quarry road to be retained or
established for use during the project – would be determined in
consultation with Council and established in partnership with Council.
The exact crossing points have yet to be finalised.
Construction traffic management (including the phasing of lights at
relevant intersections) would be managed in consultation with the Traffic
Management Centre and TAFE.
Refer to Section 6.1.
Refer to Section 6.2.
Refer to Section 7.1.
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Local Government
Authority

Issue raised

Where addressed

Mitigation measures in relation to Non-Aboriginal Heritage

The Non-aboriginal heritage specialist report was provided to Hornsby
Shire Council’s heritage team for review and the mitigation approach
recommended by Council has been incorporated into the mitigation
measures for the project. This includes the requirement for dilapidation
surveys of heritage items and periodic inspection of their condition by a
heritage consultant during the project (refer Section 7.6.6).
Refer to Section 7.3.
Refer to this Chapter 5 and Chapter 2.

Vegetation and biodiversity offsets.
Stakeholder engagement and the EIS process and timing.

5.3.3

Issues raised by the local community, key stakeholders and interest groups

A summary of the issues raised by community members and key stakeholder and interest groups during the consultation process are detailed in Table 5-7.
To consolidate the feedback received by these stakeholders, the table groups inputs by issue category. Some wording has been modified or abbreviated
where appropriate to allow consolidation of issues raised by multiple contributors. Feedback received from Aboriginal stakeholders in discussed in
Section 7.7.3.
Table 5-7 also identifies the section of the EIS that has addressed each issue.
Table 5-7 Issues raised by the community

Issue category

Issue raised

Where addressed

Environmental
Assessment
process

Impact assessment criteria, independent monitoring of
project

The project would be subject to independent assessment by the DPE
and regulatory agencies.
This EIS has been prepared to meet the requirements of the SEARs
issued for the project on 2 July 2015. The SEARs reference best practice
assessment requirements in NSW and reflect the assessment
requirements of the DPE and other regulatory agencies that will be
independently assessing the project.
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Issue category

Issue raised

Where addressed

Strategic
justification and
need

Need and benefits of the project, necessity for filling the
void, consideration of alternative land uses for the void
(provided suggestions for waste/ asbestos dumping)

The quarry in its existing state comprises a safety hazard to the
community and represents an ongoing liability to Council in terms of
ongoing costs for dewatering the void and maintenance fencing. The site
is zoned for recreation in the Hornsby LEP 2013, which reflects Council's
long-term plans for the site to be rehabilitated for recreational land use
so that it can be beneficially used by the public rather than remain vacant
indefinitely. Council has commissioned a number of land use
investigations of the quarry site since 2004. Filling the quarry void has
been identified by these studies as an essential first step towards the
future rehabilitation of the site and realisation of a final recreational land
use.
The project would provide the opportunity for beneficially re-using spoil
generated by the NorthConnex project at the Hornsby quarry void. Only
ENM or VENM from NorthConnex tunnelling and excavation activities
would be handled and beneficially reused at the Hornsby Quarry. The
need for the project and benefits it would provide in helping to facilitate
Council's long-term plans for stabilisation and rehabilitation of the quarry
void to recreational land use is detailed in Section 3.2 Strategic
Justification and Need. The project would provide sufficient spoil
volumes for filling the void, to allow Council to progress its plans for the
ultimate rehabilitation of the site.
Should additional stabilisation works be required at the quarry void
following the completion of the project to facilitate its ultimate
rehabilitation to a recreational land-use, this would be undertaken by
Council following handover of the site back to Council at the completion
of the project.
The duration of the project reflects the spoil generation timeframe for the
NorthConnex project and the time required for site establishment and
demobilisation. The project would be carried out during standard work
hours to minimise amenity impacts to the community whilst still ensuring
sufficient hours of work to allow the project to be viable. Work hours and
project duration are identified in Section 4.5 Project Description.

Suggestion that the quarry will remain unstable despite
spoil emplacement.

Project description
and scope

Work hours, project duration, project remaining on schedule
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Issue category

Issue raised

Where addressed

Sources of spoil (request that the construction contractor
will not place spoil from any project other than NorthConnex
at the quarry and a suggestion that spoil from other projects
being used).
Spoil volumes, quarry void fill height, spoil composition.
Suggestion for spoil emplacement via a slurry option.

Spoil for the project would only be sourced from the NorthConnex project
and works would cease and the site demobilised at the completion of
spoil emplacement activities from the NorthConnex project. Sources of
spoil, spoil composition, spoil volume and fill height are identified in
Section 4.1 Project Description.
Spoil emplacement via a slurry option is not proposed, as this would not
facilitate the efficient compaction of the quarry void following
emplacement as compared to dry emplacement.
The project footprint has been sited within Old Mans Valley to take
advantage of existing cleared/ disturbed areas and existing internal
access tracks as far as possible to avoid the requirement for additional
clearing. Ecology impacts of the project are assessed in Section 7.3
Biodiversity and Appendix G. Impacts to mountain bike trails are shown
in Figure 4-4 and assessed in Section 7.4.
A wide range of options are available for consideration for this project. In
assessing potential options, the project team has considered practicality,
feasibility and cost considerations. Alternative options considered during
design development of the project including haulage routes and spoil
delivery options are identified in Section 3.3 Project Options and
Alternatives. Section 4.1 Project Description identifies the site activities
and civil works (including road works at Bridge Road) proposed as part
of the project. Only those works identified in this EIS are proposed to be
carried out as part of the project.

Project siting within Old Mans Valley. Suggestion for
loading/ stockpiling areas to be located further north to
avoid bike trails and native flora.

Project
development and
alternatives

Alternative project options suggested include:
 Conveyor or tunnel to transport spoil instead of roads.
 Using a train line to haul spoil instead of roads.
 Using excess spoil to build Bare Creek Bike Park
mountain bike trails proposed for the now closed
Belrose transfer station landfill site.
 Temporarily removing the pedestrian crossing at the
Pacific Highway adjacent to Waitara Railway Station
and building a pedestrian overbridge to facilitate the
movement of students and residents to Waitara Station.
 Temporarily removing the pedestrian crossing at the
Pacific Highway adjacent to Asquith Railway Station
and building a pedestrian overbridge to facilitate the
movement of students and residents to Asquith Station.
 Construction of a viewing platform for the community
over the construction site at Hornsby Quarry.
 Construction and use of a temporary link road from the
Northern Interchange Compound to Hornsby Quarry
during construction instead of heavy vehicles exiting the
quarry during peak hours using Ku-ring-gai Chase
Road.

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

80

Issue category

Issue raised

Where addressed

Road alterations should be underway on the haulage routes
to facilitate the project.

The project is still in the planning approvals process and is yet to be
determined. As such, work has not yet begun on supporting
infrastructure required for the project.
Section 4.1 Project Description identifies the site activities and civil
works (including road works at Bridge Road) proposed as part of the
project. Those works identified in this EIS are proposed to be carried out
as part of the project.
Previous options investigated by Council for the Hornsby Quarry site are
out of scope of this project. The project being proposed by Roads and
Maritime provides an opportunity to beneficially reuse spoil from the
NorthConnex project. Filling Hornsby Quarry with up to 1.5 million cubic
metres of spoil from NorthConnex would have the added benefit of
facilitating Council’s plans to rehabilitate the site in future for recreation
purposes.
These issues are out of scope of this document.

Previous options investigated by Hornsby Shire Council and
why this work is being redone.

Project funding

Consultation
process

Why a road running beside the new pool and down to
Hornsby Quarry was not built during construction of the
pool by Hornsby Shire Council.
Justification for $22 million cost of project and why the
project is being funded by State, Local and Federal
government instead of Transurban.

Suggestion that Hornsby Shire Council rates should be
reduced because trucks are being used instead of a tunnel.
Responsibility for the cost of repair to existing infrastructure
(including local roads) as a result of the project.
Information presented in the community update.
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Federal, State and local governments have committed to jointly funding
this project as it will contribute to the success of the NorthConnex project
and its associated benefits, address safety issues at the Hornsby Quarry
site and facilitate rehabilitation of the site for recreation, resulting in long
term benefits for local residents and the wider community.
This is not in the scope of this project.
Any damage to public infrastructure (e.g. public roads) attributable to the
project would be repaired as part pf the project.
Information provided in community update has been high level as a
means of introducing the project to the community. Detailed information
on the project including haulage routes, site access roads, work hours,
sensitive receivers potentially affected by the project is provided in this
EIS which will be made publicity available for comment during the
exhibition period.
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Issue category

Traffic

Issue raised

Where addressed

Suggestion for notification via local papers of closures to
bike trails and walking tracks.

A draft Community Involvement Plan for the construction phase of the
project is provided in Appendix L. The community would be consulted
about changes to bike trails and walking tracks and details of the
methods used will be developed in the final Community Involvement
Plan. The consultation process undertaken for the project and how
issues raised have been addressed is identified in Section 5
Consultation (this section).
The closure of Roper Lane at its connection to Bridge Road is proposed
for safety reasons (to minimise interaction with local traffic) to manage
haulage traffic along Bridge Road. The closure of Roper Lane connection
to Bridge Street will require residents from Roper Lane (and connected
streets such as Fern Tree Close, Summers Avenue and Silvia Street) to
use alternate roads to access the Pacific Highway/ Peats Ferry Road.
Alternative access to the Pacific Highway/ Peats Ferry Road is available
via Summers Avenue and Watsons Avenue which provides for all
movements and signalised access is available via Galston Road. Roads
and Maritime is working closely with Hornsby Shire Council to provide
appropriate signalised intersections to ensure the impact of this closure
is minimised.
Section 4.1 Project Description identifies the road works (sealing and
widening of Bridge Road) proposed as part of the project. Works
identified in this EIS are proposed to be carried out as part of the project.
Additional investigation and assessment will be undertaken if further
improvements are identified during design development.
A framework traffic management strategy has been prepared and is
included in Appendix C. This would form the basis of a TMP that would
be developed to manage traffic for the duration of the project. This would
include driver protocols to ensure appropriate driver behaviour that
adheres to all road rules and speed limits (e.g. school zones, clear ways
etc.) along haulage routes, signage and other appropriate measures to
inform road users and pedestrians of changed conditions, measures to
minimise parking impacts and measures to ensure safe access for
pedestrians and other users (e.g. Hornsby TAFE car park users, users of
the Old Mans Valley Mountain bike trails).

Closure of Roper Lane connection to Bridge Road,

Road works and improvements proposed by the project.

Management of safety for pedestrians, school children and
other users (e.g. Hornsby TAFE car park users, users of the
Old Mans Valley Mountain bike trails),
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Issue category

Haulage routes

Issue raised

Where addressed

Impacts on traffic and transport and intersection
performance, including at Pacific Highway-Yirra RoadBelmont Parade-Ku-ring-gai Chase Road.

Traffic and transport impacts associated with the project including the
potential for cumulative impacts and the types of heavy vehicles
considered are identified in Section 6.1 Traffic and Appendix C. This
includes assessment of the intersection performance of key intersections
along the proposed haulage routes.

Appropriateness of roads chosen for haulage routes ( in
particular Bridge Road, Ku-ring-gai Chase Road, Yirra
Road and Belmont Parade as they are not rated for heavy
vehicles).
Alternative route suggestions including using:
 the peak route at all times to avoid congestion on
George Street
 a range of suggestions to avoid use of Yirra Road,
Belmont parade and Ku-ring-gai Chase Road.
Peak hour haulage routes will clash with school times
Justification for vehicles travelling to the quarry site going
north along the M1 and looping back south.

Haulage routes were developed and agreed to in consultation with
Hornsby Shire Council to reduce traffic impacts during peak hours. The
final haulage routes would be confirmed at detailed design. Refer to
Section 3.3.2 Strategic Justification and Project Need.

Clarification on how heavy vehicles will exit and enter the
NorthConnex northern interchange compound.
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Spoil is proposed to be transported from NorthConnex spoil locations,
including the northern portal site and the northern interchange
compound. Direct connection from these locations to Pennant Hills Road
and Pacific Highway is not possible and requires haulage trucks from
these locations to use the M1 Pacific Motorway and Ku-ring-gai Chase
Road interchange. A new signalised intersection on the M1 Pacific
Motorway, being constructed as part of the NorthConnex project, would
allow access to and exit from the northern interchange compound onto
the M1 Pacific Motorway in both directions.
Refer to Section 3.3.2 Strategic Justification and Project Need.
A new signalised intersection on the M1 Pacific Motorway, being
constructed as part of the NorthConnex project, would allow haulage
trucks (including those for this project) to access and exit the northern
interchange compound onto the M1 Pacific Motorway in both directions.
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Issue category

Issue raised

Where addressed

Noise and vibration

Impacts of noise and vibration caused by on-site activities
and trucks accessing site, impacts of project noise and
vibration in addition to existing and cumulative issues,
impacts of noise and vibration in particular on activities at
TAFE

Non-Aboriginal
heritage
Hazards and risks

Impacts to the volcanic diatremes in the quarry and historic
sandstone steps
Site security (people accessing the site/quarry)

Noise and vibration impacts of the project are assessed in Section 6.2
Noise and Vibration and Appendix D. These assessments take into
account background noise and cumulative impacts.
Noise and vibration impacts to the TAFE have been considered and
appropriate mitigation measures recommended where required. The
project will continue to liaise with TAFE on these issues.
Refer Section 7.6 Non Aboriginal Heritage and Appendix I.

Safety of Bridge Road and the fire trail for heavy vehicles
Risks associated with impacts to utilities, pedestrian and
cyclist safety (in particular school children) and traffic safety
incident management (spillages)
Safety of pedestrians and vehicles accessing the TAFE via
Bridge Road

Biodiversity

Access to the site and surrounding area for emergency
services
Impacts to flora including bushland and trees and the need
for mitigation and offset measures, management of weeds
and invasive vegetation, impacts and mitigation measures
for fauna including powerful owls and wallabies (including
drinking water sources for fauna)
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The project site would be fenced for the duration of the works for safety
reasons to prevent unauthorised access by the public (Refer Section 7.5
Land use and Property).
Bridge Road and the fire trail to the stockpile area would be sealed and
widened to allow for safe access of project vehicles.
Potential risks associated with impacts to utilities, safety of pedestrians
and cyclists, traffic safety and traffic safety incident management
(spillages), and appropriate mitigation measures are addressed in
Section 6.5 Hazard and Risk and in Section 6.1 Traffic.
Bridge Road will be used as the primary access to the site including for
haulage trucks. Bridge Road currently provides access to one of the staff
and student car parks for the Hornsby TAFE. Access to the Hornsby
TAFE car park would be retained and the Traffic Management Plan for
the project will include measures to manage traffic at Bridge Road and
ensure the safe entry and exit of vehicles to the TAFE car park. Traffic
along Bridge Road would be managed in consultation with the Hornsby
TAFE to allow the ongoing use of the TAFE car park during the project.
Refer Section 6.1 Traffic.
Access for emergency services would be retained via Bridge Road and
Quarry Road.
Refer Section 7.3 Biodiversity and Appendix G.
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Issue category

Issue raised

Where addressed

Air quality

Impacts and mitigation of dust and exhaust emissions on
both the TAFE and residents near the quarry, covering of
loads
Dust and noise impacts on health
Access to the Old Mans Valley Cemetery; access for
bushwalking, mountain bike trails and walking trails;
property values; impacts to the TAFE and access which will
affect their learning environment and reputation.

Refer Section 7.1.6 Air Quality and Appendix E.

Health
Land use and
property

A range of suggestions for maintaining as much access as
possible to as many of the bike trails as possible.

Water quality
Waste
Management

Impacts to waterways including Old Mans Creek and
Berowra Creek
Removal of rubbish from site
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Refer Section 7.2 Health and Appendix F.
The old Man’s Valley Cemetery is located outside of the fenced project
footprint and access would be retained to the Cemetery via Quarry Road.
Impacts to access (including for bushwalking, mountain bike trails and
walking trails) and property impacts are assessed in Section 7.5 Land
use and Property.
Impacts to the TAFE have been considered and appropriate mitigation
measures recommended in the EIS where required.
Restrictions to public access would be in place for the duration of
activities at the quarry site for safety reasons. Some existing mountain
bike trails would be closed at the start of the project to maintain public
safety. The majority of bike trails which fall within the proposed
construction area are sections graded as easy or intermediate. The
majority of trails graded as more difficult and advanced are located to the
south and north of the construction area and are not expected to be
affected. As such these trails would continue to be available for use by
mountain bike enthusiasts for the duration of the project. Temporary
crossing access (across Quarry and Bridge Roads) for the bike trails
would be provided where reasonable and feasible and with consideration
to safety. Access would be maintained to as much of the advanced and
intermediate sections of the trails as possible, where reasonable and
feasible. Refer Section 7.5 Land Use and Property.
Refer Section 6.4 Surface Water and Flooding.
The works site would be maintained in a clean and tidy state at all times.
All rubbish and site infrastructure associated with the project would be
removed from the site as part of site demobilisation works and disturbed
areas stabilised to a standard agreed to with Council, prior to site
handover back to Council (refer Section 4.8 Rehabilitation and Final
landform and Section 7.9 Resources and Waste).
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Issue category

Issue raised

Where addressed

Use of site post
completion

A range of suggestions for final land use of the quarry site

Following the completion of the project, the quarry site would be handed
back to Council. The conversion of the quarry site to its final land use
(post project completion) is outside the scope of the project and would be
undertaken by Hornsby Shire Council in the future.
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5.4

Project amendments in response to consultation

Changes have been made to the project design and construction methodologies in response to
feedback received during this consultation period. Some specific examples are provided in Table 5-8
and consideration of alternatives are also described in Section 3.3. The project team is continuing to
examine community feedback as part of ongoing design refinements.
Table 5-8 Project amendments in response to consultation

Issue
category
Traffic

Description

Nature of amendment

The community
raised concerns
about the number
of heavy vehicle
movements on the
haulage routes.

Haulage
routes
Hornsby
Mountain
Bike Trails

Haulage routes

Initially a peak number of 50 trucks per hour was considered
by the project to enable a reduced overall project timeframe
that aligned with the anticipated spoil generation from the
NorthConnex project. A sensitivity analysis was undertaken to
determine a more manageable number of movements that
would result in full compliance with environmental assessment
criteria as well as maintaining public safety and meeting project
objectives. It was determined that a maximum of about 5
trucks per hour would achieve this. However this number of
movements is not feasible to make the project viable as it
would unacceptably extend the duration of spoil haulage and
would not be consistent with the rate of spoil generated by the
NorthConnex project and therefore potentially result in a
missed opportunity for a sustainable outcome for the
management of spoil and for the future rehabilitation of
Hornsby Quarry for recreation. Based on further sensitivity
analysis, the maximum number of haulage trucks per hour was
reduced to 35. This is regarded as a number of truck
movements that will achieve a realistic balance between the
project’s objectives and minimising impacts to the community
and the environment as far as feasibly and reasonably
possible.
Refer to Section 3.3.

The community,
bicycle interest
groups and
Hornsby Shire
Council raised
concerns about
impacts and
restrictions to
access to the
Hornsby Mountain
Bike Trail as a
result of this
project.

It was initially considered that most mountain bike trails would
be closed to public access for the duration of the project.
However upon consideration of safety measures to be put in
place and the importance to the community and recreational
users of maintaining access to some trails during the project,
some mountain bike trails will remain accessible during the
project. Refer to Sections 4.3.3 and 0.
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5.5

Consultation during the exhibition of the EIS

The EIS will be advertised and placed on public exhibition by the DPE for a minimum of 30 days.
At a minimum, hard copies of the EIS will be available for viewing at the following locations:


Department of Planning and Environment Information Centre, 23-33 Bridge Street, Sydney.



Roads and Maritime North Sydney office, Level 9, 101 Miller Street.



Hornsby Shire Council, 296 Peats Ferry Road, Hornsby.



Ku-ring-gai Council, 818 Pacific Highway, Gordon.



Office of Matt Kean, State Member for Hornsby, Suite 5, The Madison, 25 - 29 Hunter Street,
Hornsby.



Office of Alister Henskens, State Member for Ku-ring-gai, 27 Redleaf Ave, Wahroonga.



NorthConnex Community Information Centre, 354-356 Pennant Hills Road, Pennant Hills.



Hornsby Central Library, 28 – 44 George Street, Hornsby.



Nature Conservation Council of NSW, Level 2, 5 Wilson Street, Newtown

Opening
hours
of
these
venues
www.rms.nsw.gov.au/hornsbyquarry.

can

be

viewed

on

the

project

webpage:

The EIS will also be available to view and download from:


Department of Planning and Environment webpage: www.majorprojects.planning.nsw.gov.au



The project webpage: www.rms.nsw.gov.au/hornsbyquarry

Roads and Maritime will hold staffed displays and community drop in sessions during the exhibition of
the EIS at locations readily accessible to the Hornsby community and others interested stakeholders.
These meetings and displays will provide opportunity for members of the community to ask questions
of the project team and help to further inform the development of formal submissions regarding the
proposal. During the public exhibition period, the community, government agencies and other
interested parties will be invited to make written submissions on the project to DPE.
Details of the locations of staffed displays and community drop in sessions will be provided in a
community update advertised on the project website, in local and metropolitan media and via an email
notification to registered stakeholders.

5.6

Future consultation

Following the exhibition of the EIS, the Secretary would provide copies of submissions received to
Roads and Maritime. The Secretary would then require Roads and Maritime to prepare a submissions
report to respond to the issues raised. Additionally a preferred infrastructure report may be prepared
at this time if changes are proposed to the project.
The Secretary would prepare a Secretary‘s environmental assessment report and provide it to the
Minister for Planning. The Minister for Planning would then decide whether or not to approve the
project and any related conditions of approval.
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Following the exhibition period, Roads and Maritime would continue to identify and manage issues of
interest or concern to the community during the assessment and approval process and, if the project
is approved, during spoil management at the Hornsby Quarry site. The aims of ongoing
communication and consultation are to provide the community with:


Accurate and accessible information regarding the processes and activities associated with the
project.



Information in a timely manner.



Appropriate avenues for providing comment or raising concerns, and to ensure they are aware of
these avenues.



A high level of responsiveness to their issues and concerns throughout development and
delivery of the project.

Roads and Maritime has prepared a draft Community Involvement Plan for the haulage and spoil
management work, refer to Appendix L. The draft plan identifies relevant stakeholders, procedures
for distributing information and receiving/responding to feedback and procedures for resolving
community complaints during the project, should it be approved.
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Chapter 6
Assessment of key issues

6

Assessment of key issues

6.1

Traffic

A technical working paper: traffic and transport (refer to Appendix C) has been prepared to assess
the potential traffic and transport impacts of the project. This section provides a summary of the
technical working paper.
Table 6-1 sets out the SEARs as they relate to traffic and transport and where in the EIS these have
been addressed.
Table 6-1 SEARs – traffic

SEARs

Where addressed

An assessment of the traffic impacts of required
preparatory works.

Traffic related impacts of preparatory
works are assessed in Section 6.1.4 and
in Appendix C.
Traffic impacts of the project on Pennant
Hills Road, Pacific Highway, Peats Ferry
Road, Bridge Road, and the surrounding
local, regional and state road network are
assessed in Section 6.1.4 and in
Appendix C.

An assessment (including modelling) of the traffic impacts
of spoil emplacement works, including impacts (number,
frequency and type/size of construction related vehicles
volumes; speeds; intersection performance; etc.) on
Pennant Hills Road, Pacific Highway, Peats Ferry Road,
Bridge Road, and the surrounding local, regional and
state road network.
Designation of haulage routes between the proposal and
the spoil extraction sites, and delineation of site access
points; description of any road network upgrades or
alterations required to facilitate the proposal.
A strategy for managing traffic impacts, including parking
impacts, with a particular focus placed on those activities
identified as having the greatest potential for adverse
traffic flow, capacity or safety implications, and a broader,
more generic approach developed for day-to-day traffic
management.
Consideration of the cumulative construction impacts on
residents/businesses taking into account other projects
that have either commenced construction, are preparing
for construction or have recently been completed.

6.1.1

Haulage routes, site access points and
descriptions of required road network
upgrades or alterations are described in
Section 6.1.4 and in Appendix C.
Mitigation measures to be included in the
project Traffic Management Plan are
described in Section 6.1.6 and a
framework strategy is provided in
Appendix C.
Cumulative impacts on residents/
businesses that take into account other
projects have been assessed in
Section 6.1.4 and in Appendix C.

Assessment methodology

An integrated traffic modelling and forecasting approach has been adopted for the traffic assessment
for the project. This approach has involved:


Use of existing traffic counts (collected in 2013, 2014 and 2015) to characterise existing traffic
conditions and road network performance.



Application of a strategic transport model (Cube traffic modelling package) to determine
anticipated future growth in traffic road network and the effects of tolling on road traffic demand.



Use of strategic (Cube) and corridor (LinSig) traffic models to determine existing and future traffic
conditions within the study area. The outputs from these models have been used to assess the
operational performance of the intersections within the study area during the project lifetime.
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The objective was to make use of existing traffic counts (2013 to 2015), strategic (Cube) and corridor
(LinSig) models to determine the existing conditions within the study area and assess the
performance of the network space/ corridor, both with and without the project.
Further information on the methodology, inputs and assumptions applied to the traffic assessment is
provided in the technical working paper: traffic and transport (Appendix C).
Peak hours would be between 7 am and 10 am (AM peak) and between 3 pm and 6 pm (PM peak) on
weekdays.

Strategic Sydney traffic model
Transurban has developed, progressively updated and enhanced a strategic Sydney traffic model
which provides the foundation for traffic predictions and acts as a tool for estimating the impact of
significant network changes in terms of both traffic and revenue implications on Sydney toll roads.
The strategic Sydney traffic model has been used to develop the traffic forecasts on which the traffic
impact assessment for the project has been based.
The strategic Sydney traffic model includes:


A strategic highway network model of the Sydney metropolitan area including all major roads
within the network.



Anticipated future land use as a basis for estimating future demand for travel for cars and trucks.



Anticipated changes and updates to the road network until 2016.



Representation of future vehicle travel demand to model varying travel patterns and behaviours.



Explicit modelling of all existing tolls on the wider network with accommodation of different
motorist behaviours including willingness to pay a toll to save travel time.

The strategic Sydney traffic model has been used to determine anticipated future growth in traffic on
the major road network and the effects of tolling changes associated with the NorthConnex project.
This information has been applied to existing traffic counts (2013 to 2015) to estimate future traffic
volumes as a basis for modelling and assessment of the traffic impacts of the project during 2016 (the
limit of the strategic Sydney model).
Further details regarding the inputs to the strategic traffic model and forecasting are provided in the
technical working paper: traffic and transport in Appendix C.

Traffic network performance modelling
Traffic network performance modelling for the project has been based on:


Derivation of ‘base year’ traffic patterns from network surveys conducted in 2013 to 2015.



Development and calibration/verification of a traffic model that reflects existing ‘base year’ traffic
network performance as determined from network surveys conducted in 2013 to 2015.



Extension of the calibrated/verified traffic model to assess traffic network performance in ‘future
year’ (2016) relevant to the project. The 2016 models catered for the assessment of the ‘with
project' and ‘without project’ scenarios.

Derivation of base year traffic patterns
Intersection traffic counts for a portion of the study area were obtained as part of the EIS for the
NorthConnex project in December 2013. Additional traffic counts were collected in November 2014
and February 2015, targeting key intersections along identified spoil haulage routes to the Hornsby
Quarry site.
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Traffic count data has been collected from 2013 to 2015 at the following intersections:


M1 Pacific Motorway / Pacific Highway Interchange.



Pennant Hills Road / Pacific Highway.



Pacific Highway / Edgeworth David Avenue.



Pacific Highway / Bridge Road.



Bridge Road / Jersey Street North.



Pacific Highway / George Street.



Pacific Highway / College Crescent.



Pacific Highway / Jersey Street North / Wattle Street.



Pacific Highway / Yirra Road.



Pacific Highway / Ku-ring-gai Chase Road.

Development of base and future year traffic models
The corridor modelling software, LinSig, has been selected to model the road network and to assess
existing and future traffic scenarios.
Because cars and trucks of different sizes take up different amounts of road space, traffic in the
LinSig model has been translated into an equivalent number of passenger car units (PCU) to provide
a consistent basis for reference. For example, a passenger vehicle is one PCU, while an articulated
truck is 2.9 PCUs. Further information on the use of PCUs is provided in the technical working paper:
traffic and transport (Appendix C).
A base traffic model has been developed to replicate existing traffic conditions along the Pennant Hills
Road corridor as experienced in 2015. Actual traffic data from surveys conducted in 2013 to 2015
have been used to calibrate and verify that the model accurately represents existing traffic conditions.
The calibrated/verified base traffic model has been used as the basis for developing future year
models to assess the future operational performance of the Pennant Hills Road corridor, including
haulage routes to the Hornsby Quarry site.
Following the standard assessment approach for this type of project, a future year (2016) has been
chosen to assess the impacts on the road network. Two scenarios, ‘with project and ‘without project'
have been developed to assess the effects of project traffic (including spoil haulage) on the road
network.

Measures of network performance
Levels of service have been used as a measure to assess the performance of intersections and midblocks (the section of road between intersections). Level of service is a qualitative measure used to
describe the operational conditions and efficiency of a roadway or intersection. It is generally
described in terms of service measures such as the following:


Speed and travel time.



Freedom to manoeuvre



Traffic interruptions.



Comfort and convenience.



Road safety.
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Average delay is commonly used to assess the operational performance of intersections, with level of
service used as an index. A description of the level of service scale for intersection performance is
provided in Table 6-2.
Table 6-2 Level of service criteria for intersections

Level of
service

Average delay /
vehicle (secs/veh)

Traffic signals / roundabouts

Give way and Stop signs

A

<14

Good operation

Good operation

B

15 to 28

Good with acceptable delays
and spare capacity

Acceptable delays and spare
capacity

C

29 to 42

Satisfactory

Satisfactory, but accident study
required

D

43 to 56

Operating near capacity

Near capacity and accident
study required

E

57 to 70

At capacity; at signals incidents
will cause excessive delays

At capacity; requires other
control mode

F

>70

Roundabouts require other
control mode

At capacity; requires other
control mode

(Source: Guide to Traffic Generating Developments, RTA, 2002)

Degree of saturation is a measure of assessing the capacity of an intersection using a ratio of
intersection traffic volume to intersection traffic capacity between zero and one, with one representing
the design capacity of the intersection. Intersections are said to reach their practical capacity at a
degree of saturation of 0.9. Beyond the practical capacity, any additional traffic would have an
increasing impact on delays and the subsequent performance of the intersection.
When an intersection’s level of service falls below level of service D, investigations are generally
initiated to provide suitable remediation, however constraints in built-up urban areas mean that level
of service E and F are regularly experienced by motorists at pinch points on the existing strategic road
network in Sydney. These conditions are generally experienced during traffic peak periods. Roads
and Maritime has a program of works aimed at relieving congestion at pinch points and improving
performance on strategic roads.

6.1.2

Existing environment

Regional and local road network
The study area used for the transport assessment stretches from the Pacific Highway between
Pennant Hills Road and Ku-ring-gai Chase Road in the north, to the M1 Pacific Motorway / Pacific
Highway interchange in the south. The study area also includes the M1 Pacific Motorway.
A map showing the extents of the study area is provided in Figure 6-1. Figure 1-2 presents the local
and site context for the road network surrounding the project site.

Pacific Highway
The Pacific Highway north of the Pacific Highway/Pennant Hills Road intersection is a divided
carriageway which has a speed limit of 60 kilometres per hour. Within the study area, the Pacific
Highway provides access to the suburbs of Hornsby, Normanhurst, Waitara, Mount Colah and Mount
Ku-ring-gai. Parking is available in the kerbside lane through a number of sections. South of High
Street, the Pacific Highway is three lanes in each direction. To the north of William Street until the
intersection with Bridge Road, the Pacific Highway is primarily a single carriageway with a speed limit
of 50 kilometres per hour. The stretch of the Pacific Highway between George Street and Bridge
Road is also referred to as Peats Ferry Road.
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M1 Pacific Motorway
Within the study area, the M1 Pacific Motorway extends between Pennant Hills Road and Ku-ring-gai
Chase Road under dual carriageway conditions with separation between the northbound and
southbound directions of travel. The speed limit ranges between 80 to 100 kilometres per hour and
the cross section consists of three lanes in either direction (six lanes in total).

George Street
George Street facilitates a sub-arterial function within the Hornsby town centre. The route is designed
to remove traffic from the Hornsby town centre located to the west of Hornsby Station. The southern
section provides a narrow median with pedestrian fencing prohibiting pedestrians crossing the road.
The posted speed limit is 60 kilometres per hour and parking is not permitted on either side of the
road.

Jersey Street North
Jersey Street North serves as a sub-arterial road linking Hornsby town centre with Mount Colah. The
posted speed limit is 60 kilometres per hour.

Bridge Road
Bridge Road is mainly a local road. However, between Pacific Highway and George Street, the road
performs a sub-arterial role in linking George Street and Jersey Street North. Bridge Road has two
trafficable lanes in each direction between George Street and the Pacific Highway. West of the Pacific
Highway, the lane arrangement transitions to one lane in each direction with an additional lane of
parking. The posted speed limit is 60 kilometres per hour where it is a sub-arterial, 50 kilometres per
hour west of the Pacific Highway and drops to 30 kilometres per hour at the curve to access the
quarry.

Ku-ring-gai Chase Road
Ku-ring-gai Chase Road is a sub-arterial road primarily consisting of a single carriageway with one
lane in each direction. Ku-ring-gai Chase Road has access to the M1 Pacific Motorway through
southern access ramps. The speed limit on Ku-ring-gai Chase Road is 60 kilometres per hour.

Traffic volumes and current network performance
Light and heavy vehicle volumes associated with the intersection counts conducted in 2013 to 2015
are presented in Table 6-3. The M1 Pacific Motorway is subject to high traffic volumes, as well as a
high proportion of heavy vehicles.
Table 6-3 also provides a summary of each of the intersection performance level of service at these
locations under existing AM and PM peak hour traffic volumes. The analysis provides the average
intersection delays and the level of service for the intersection, calculated using LinSig.
The intersection performance results demonstrate that the majority of the intersections assessed
within the study area operate within the recommended guidelines for intersection operation (level of
service D or better). The traffic signals are coordinated to provide priority along each corresponding
corridor to reduce the average delays to the major through movements in the peak direction.
Towards the south of the study area the intersection performance is approaching capacity with
movements recording a poor level of service. The delays illustrate capacity constraints within the
network under the current geometry and traffic signal phase splits.
The poor level of service values indicate that, without improvements to intersection layouts, or without
further optimisation of signal timings, this area of the corridor is susceptible to decreases in
performance with any increase in demand. The intersections susceptible to decreases in performance
with a relatively small growth in background demand include:


M1 Pacific Motorway / Pacific Highway interchange.



Pennant Hills Road / Pacific Highway.
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Table 6-3 Hourly intersection count summary for peak periods and current network performance (2013 to 2015)

Intersection

M1 Pacific Motorway /
Pacific Highway
Pennant Hills Road /
Pacific Highway
Pacific Highway /
College Crescent /
Pretoria Parade
Pacific Highway /
Edgeworth David
Avenue
Pacific Highway /
George Street
Pacific Highway /
Bridge Road
Bridge Road /
Jersey Street North
Pacific Highway / Jersey
Street North / Wattle
Street
Pacific Highway /
Yirra Road
Pacific Highway /
Ku-ring-gai Chase Road

Number of
Light Vehicles
AM
PM
4,450
4,970

Number of
Heavy Vehicles
AM
PM
240
120

Total number

Average Delay

Level of service

PM
5,090

Percentage of
heavy vehicles
AM
PM
5%
2%

AM
4,960

AM
42.3

PM
55.3

AM
C

PM
D

2,950

3,330

200

110

3,150

3,440

6%

3%

58.1

50.1

E

D

2,617

2,786

161

153

2,778

2,939

6%

5%

52.9

49.6

D

D

2,966

3,407

183

90

3,149

3,497

6%

3%

27.6

29.7

B

C

2,958

3,405

187

90

3,145

3,495

6%

3%

37.4

49.1

C

D

1,906

2,104

62

48

1,986

2,152

3%

2%

26.4

32.3

B

C

2,004

2,107

48

34

2,052

2,141

2%

2%

33.7

28.7

C

C

1,658

2,023

64

58

1,722

2,081

4%

3%

14.8

30.1

B

C

2,215

2,595

66

52

2,281

2,647

3%

2%

31.6

44.8

C

D

497

639

24

12

521

651

5%

2%

3.2

4.8

A

A

Source: Austraffic, 2013; Skyhigh 2014, Skyhigh 2015
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Road safety
Both the M1 Pacific Motorway and the Pacific Highway have a crash history that is broadly consistent
with NSW averages. On both routes there have been no fatal crashes in the past six years, while
injury crashes have occurred on a slightly higher than average frequency when compared to the NSW
average. However, even minor crashes have an impact on congestion due to the high traffic flows and
strategic importance of the M1 Pacific Motorway. Table 6-4 provides the crash statistics for the study
area between 1 July 2010 and 30 June 2015.
Table 6-4 Crash history (1 July 2010 to 30 June 2014)

Section from

Section to

Section
length (km)

Crashes
Total

Fatal

Injury

Tow-away

4.6

104

0

40

64

M1 Pacific Motorway
Total – Ku-Ring-Gai Chase
Road to Pacific Highway
Pacific Highway
Yirra Road

Bridge Road

3.0

38

0

14

24

George Street

Pacific
Highway

2.1

98

0

38

60

Pacific
Highway

Bundarra
Avenue South

0.3

12

0

3

9

Pacific
Highway

Pennant Hills
Road

0.4

32

0

11

21

5.8

180

0

66

114

1.2

13

0

7

6

Total – Pennant Hills Road to
Yirra Road
Ku-Ring-Gai Chase Road
Total – Yirra Road to M1 Pacific
Motorway

Jersey Street North – Bridge Road – George Street
Pacific
Highway

Bridge Road

1.2

14

0

5

9

Bridge Road

Wattle Street

0.9

57

0

29

28

2.1

71

0

34

37

Total – Pacific Highway to
Wattle Street

The average crash severity index on the M1 Pacific Motorway is 1.27, compared to an average of
1.22 for all crashes reported on public roads in the Sydney Metropolitan Area. This index indicates the
M1 Pacific Motorway corridor has a lower than average proportion of fatal and injury crashes. The
crash severity index and crash rates per 100 million vehicle kilometres travelled (100 MVKT) are
shown in Table 6-5. These crash rates are calculated using the volume of traffic and distance
travelled along a route, therefore offering a measure of risk per kilometre travelled.
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Table 6-5 Crash analysis data (1 July 2010 to 30 June 2015)

Crash
severity
index

Crash rate per 100MVKT

Section

Total

Fatal

Injury

M1 Pacific Motorway:
Ku-Ring-Gai Chase Road to Pacific Highway

1.27

17.1

0.0

6.6

Pacific Highway:
Pennant Hills Road to Yirra Road

1.18

65.7

0.0

24.1

Ku-Ring-Gai Chase Road:
Yirra Road to M1 Pacific Motorway

1.27

73.5

0.0

39.6

Jersey Street North – Bridge Road – George
Street: Pacific Highway to Wattle Street

1.24

108.1

0.0

51.8

New South Wales
(1 Jan 2013 to 31 Dec 2013)

1.24

-

0.5

28.0

Sydney Metropolitan Area
(1 Jan 2012 to 31 Dec 2012)

1.22

68.8

0.2

29.4

Source: AECOM, based on Roads and Maritime Crash Data and Roads and Maritime Economic Analysis Manual
(Economic parameters for 2012-2013)

Modes of travel
Private vehicles
Private vehicles are the predominant mode of transport in the study area, which is reflected by a
higher than average vehicle ownership per household in the Hornsby LGA of 1.7, compared to an
average of 1.6 in the Sydney Greater Metropolitan Area.
The NSW Bureau of Transport Statistics (2013) provides details of the mode share of average
weekday travel demand made from each local government area in NSW. Data from the household
travel survey shows that on average 71 per cent of trips on a typical weekday in the project area are
car-based compared to an average of 68 per cent in the Sydney Greater Metropolitan Area. Travel
mode shares for the Hornsby LGA in comparison with the Sydney Greater Metropolitan Area are
shown in Table 6-6.
Table 6-6 Average weekday travel mode share for Hornsby LGA (2011/12)

Area

Private vehicle

Rail

Bus

Walk
only

Other
modes

Driver

Passenger

Total

Hornsby LGA

50%

21%

71%

9%

4%

14%

2%

Sydney Greater
Metropolitan Area

47%

21%

68%

5%

6%

18%

3%

(Source: NSW BTS, Household Travel Survey 2011/12 Summary Report, 2013 Release)
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Public transport services
Public transport services are a key method of transport for journeys to work in the area, particularly to
the Sydney central business district (CBD). Table 6-6 shows that in the Hornsby LGA, rail passengers
represent nine per cent of the mode share of average weekday travel demand.
Hornsby Railway Station is located to the east of the Pacific Highway opposite Dural Lane. There are
two other rail stations either side of Hornsby Rail Station which are in the study area, namely Waitara
to the south east and Asquith to the north east. The North Shore, Northern and Central Coast and
Newcastle Lines stop at Hornsby as shown in Figure 6-2.
Sydney Trains publishes annual NSW station entry and exit statistics of which the latest data was
released in March 2015. Station entry and exit barrier counts for the three stations in the study area
show that Hornsby encounters a high passenger volume due to its status as a key retail and
residential hub on the Sydney Trains network. Waitara and Asquith handle smaller volumes of
passengers compared to Hornsby. Waitara has tidal passenger flows in the AM and PM peak periods
when compared to the remainder of the daily profile. Asquith has even flows in the AM peak but
reverts to a tidal profile between the inter peak and PM Peak.
There are a number of bus services operating in the study area, as shown in Figure 6-2. HillsBus
operates a bus service which stops at the train station and travels south. Transdev operates nine bus
routes that stop at Hornsby Railway Station. The number and frequency of bus services operating
vary, ranging from every 10 minutes to once an hour.

Walking and cycling
Walk only trips in the area represent 14 per cent of average weekday travel mode share in Hornsby.
Cycle trips are not represented in the mode share data, although account for a proportion of the
‘other’ category which represents two per cent in the Hornsby LGA.
Pedestrian footpaths are generally provided along the sides of roads, with regular crossings via
signalised intersections as well as two pedestrian overpasses at Hornsby train station.
There is no pedestrian footbridge either side of Bridge Road, although the road verges are used as
informal footpaths for students accessing the TAFE entry on Bridge Road.
There are no separated cyclist facilities within the Hornsby area. Although roads within the study area
are generally not an inviting cycling route, Hornsby Shire Council promotes sustainable travel and
cycling as a means of traveling short distances. The Pacific Highway provides on road cycle facilities,
in the form of a widened road shoulder, between Galston Road and Ku-Ring-Gai Chase Road.
The Hornsby Mountain Bike Trail is also located within the study area. It provides six kilometres of off
road trails which are accessed from Quarry Road.
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6.1.3

Future conditions without the project

Light and heavy vehicle AM and PM peak hour volumes at key intersections along Pennant Hills Road
and Pacific Highway have been forecast for 2016 under the ‘without project’ scenario. These volumes
have been analysed and compared to existing (2013 to 2015) volumes, to identify and assess relative
changes in road network performance without the Hornsby Quarry project, as shown in Table 6-7.
The background light vehicle volume increases on the Pennant Hills Road and Pacific Highway
network without the project are modest (in the order of one to three per cent) with a maximum growth
rate of four per cent.
During the same period, background heavy vehicle volumes at the same key intersections increase at
a higher rate of between one and 33 per cent without the project. The 33 per cent figure occurs at the
intersection of M1 Pacific Motorway / Ku-ring-gai Chase Road and in absolute terms is an increase of
only four vehicles. The majority of heavy vehicle increases are under 10 per cent.
Table 6-7 Comparison between 2013 to 2015 and 2016 background traffic flows

Light Vehicles
Intersection
AM Peak Hour
M1 Pacific Motorway / Pacific
Highway Interchange
Pennant Hills Road / Pacific Highway
Pacific Highway / College Crescent /
Pretoria Parade
Pacific Highway / Edgeworth David
Avenue
Pacific Highway / George Street
Pacific Highway / Bridge Road
Bridge Road / Jersey Street North
Pacific Highway / Jersey Street North
/ Wattle Street
Pacific Highway / Yirra Road
M1 Pacific Motorway / Ku-ring-gai
Chase Road
PM Peak Hour
M1 Pacific Motorway / Pacific
Highway Interchange
Pennant Hills Road / Pacific Highway
Pacific Highway / College Crescent /
Pretoria Parade
Pacific Highway / Edgeworth David
Avenue
Pacific Highway / George Street
Pacific Highway / Bridge Road
Bridge Road / Jersey Street North
Pacific Highway / Jersey Street North
/ Wattle Street
Pacific Highway / Yirra Road
M1 Pacific Motorway / Ku-ring-gai
Chase Road

Heavy Vehicles

2013/
14/15

2016

Change

2013/
14/15

2016

Change

4,450

4,520

2%

240

262

9%

2,950

2,940

0%

200

195

-3%

2,617

2,670

2%

161

168

4%

2,966

3,042

3%

183

200

9%

2,691
1,906
2,004

2,777
1,972
2,003

3%
3%
0%

165
62
48

175
68
48

6%
10%
0%

1,658

1,663

0%

64

64

0%

2,215

2,248

1%

66

68

3%

497

511

3%

24

26

8%

4,970

5,009

1%

120

144

20%

3,330

3,367

1%

110

116

5%

2,786

2,822

1%

153

157

3%

3,407

3,462

2%

90

97

8%

3,186
2,104
2,107

3,235
2,184
2,151

2%
4%
2%

82
48
34

88
54
33

7%
13%
-3%

2,023

2,076

3%

58

59

2%

2,595

2,628

1%

52

55

6%

639

637

0%

12

16

33%

(Source: Strategic transport model, 2014)
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6.1.4

Assessment of potential impacts with project

This section provides a summary of the assessment of potential impacts resulting from changes and
potential disruptions to the road network under the ‘with project’ traffic modelling scenarios.

Project traffic requirements
The project would generate additional vehicle movements on the road network within the study area
through:


Heavy vehicles transporting spoil to the project site.



Heavy vehicles delivering plant, equipment and materials as well as for removing waste.



Light vehicles transporting the workforce to the site.

Traffic attributable to the project is identified in Section 4.3.2. The maximum number of trucks
accessing the site will be 35 vehicles per hour. This equates to a maximum potential total of 385
trucks per weekday. This rate of vehicle movements has been determined to balance the
requirements of the project program with the need to minimise impacts on surrounding receivers
where reasonable and feasible. While the program for spoil haulage is anticipated to be 28 months,
the acceleration and deceleration of the project program would mean that these maximums are not
reached every month.
Staff traffic generation is estimated to be approximately 20 light vehicles. Light vehicle movements
associated with project staff would commence around 6 am, and would not affect AM peak traffic
periods on the surrounding road network. Similarly, following completion of daily site activities at
6 pm, workers would leave the site after the PM peak period and would not affect the surrounding
road network.
Spoil haulage routes are summarised in Table 6-8 and shown in Figure 4-2 and Figure 4-3. Spoil
haulage routes to the site would depend on the origin of spoil (north or south of the M1 Pacific
Motorway/Pacific Highway/Pennant Hills Road interchange) and the time of day (peak hours or nonpeak hours). Peak hours would be between 7 am and 10 am (AM peak) and between 3 pm and 6 pm
(PM peak) on weekdays. The haulage routes to/from Hornsby Quarry are indicative only and would
be developed further, with close consultation between Roads and Maritime, Hornsby Shire Council
and the contractor, for presentation in the TMP as part of the CEMP. Any alterations to the proposed
routes would aim to minimise the impact on existing traffic and transport conditions.
Table 6-8 Spoil haulage routes for spoil generated south of the M1 Pacific Motorway/ Pacific Highway/
Pennant Hills Road interchange

Into Hornsby Quarry

Out of Hornsby Quarry

Pacific Highway from the intersection with
Pennant Hills Road, then along George Street
and onto Bridge Road.

Non-peak hours: Bridge Road and south along
George Street and the Pacific Highway onto
Pennant Hills Road.
Peak hours: out through Bridge Road and north
along Jersey Street North, the Pacific Highway, Yirra
Road, Belmont Parade, Ku-ring-gai Chase Road to
connect with the Pacific Motorway.
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Table 6-9 Spoil haulage routes for spoil generated north of the M1 Pacific Motorway/ Pacific Highway/
Pennant Hills Road interchange

Into Hornsby Quarry

Out of Hornsby Quarry

From the Mt Colah M1 Pacific Motorway exit, a
U-turn via Ku-ring-gai Chase Road back onto
the M1 Pacific Motorway to travel south, then
take exit onto the A1 (Pacific Highway), turn
right and travel along Pacific Highway as per
the southern haulage route (Pacific Highway,
George Street and into Bridge Road).

Non-peak hours: Bridge Road and south along
George Street and the Pacific Highway onto
Pennant Hills Road and back on the M1 Pacific
Motorway.
Peak hours: out through Bridge Road and north
along Jersey Street North, the Pacific Highway, Yirra
Road, Belmont Parade, Ku-ring-gai Chase Road to
connect with the M1 Pacific Motorway.

Operational performance (quantitative assessment)
Road network impacts
The intersection performance results for the Pennant Hills Road corridor under the forecast 2016
demand with the additional project traffic (including spoil haulage routes) are summarised in
Table 6-10. The analysis provides a comparison of intersection performance with and without project
vehicles during the AM and PM peak periods.
The modelling results highlight that the 2016 ‘without project’ scenario results in the study corridor
operating at acceptable levels of average delay and within capacity during the AM and PM peak
periods with the exception of the southern end of the study area. Around the southern end of the
study area, the intersection performance is at or approaching capacity and experiences high levels of
delay due to the linkages with the M1 Pacific Motorway. Under the forecast 2016 demands (without
project traffic), the intersections that have deteriorated from current levels and operate at either level
of service E or F include:


M1 Pacific Motorway / Pacific Highway (PM peak).



Pennant Hills Road | Pacific Highway (AM Peak).

It is important to appreciate that background growth alone accounts for part of the deterioration of the
road network. Whilst the strategic model forecasts indicate capacity is exceeded, it is not anticipated
to occur in reality due to the corresponding increase in delay across the wider network which would
prevent vehicles from accessing these locations, as noted in the strategic forecasts. Furthermore, the
incidence of the intersections operating at, or slightly above, capacity would result in a small degree of
peak spreading whereby individuals choose to marginally adjust their travel patterns to react to the
change in operating conditions.
As each of these key intersections are forecast to operate above capacity in 2016 without project
related vehicles, the additional demands created by project traffic results in intersection performance
decreasing. The M1 Pacific Motorway compound scenario (haulage for spoil generated north of the
M1 Pacific Motorway/Pacific Highway/Pennant Hills Road interchange, for which haulage trucks
would use the M1 Pacific Motorway northbound and southbound) has the largest impact on the study
area, specifically at the intersection of M1 Pacific Motorway/ Pacific Highway. This is because
vehicles are required to turn right having exited the M1 Pacific Motorway and then turn right again at
the intersection of Pacific Highway/ Pennant Hills Road. This movement removes available green time
from other traffic signal phases and causes an increase in delay for competing movements.
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The remainder of the study area is forecast to operate within capacity with the addition of project
traffic under the ‘with project’ scenario. Operational performance for the majority of intersections does
not reach level of service E or F following the introduction of project traffic, other than at the
intersections of Pacific Highway/Bridge Road (AM and PM peak) and Pacific Highway/Yirra Road (PM
peak). Modelling indicates the right turn movement from the Pacific Highway to Yirra Road at the
intersection of Pacific Highway/Yirra Road, during the PM peak, would have a mean maximum queue
length of approximately 40 metres and experience a delay of 48.7 seconds (level of service D). For
the ‘without project’ scenario the associated queue length is approximately 26 metres. Therefore the
project is forecast to increase the mean maximum queue by 14 metres. The average delay recorded
under the ‘without project’ scenario is higher at 63.4 seconds compared with the ‘with project’
scenario figure of 48.7 seconds. This is due to the increased demand for the right turn movement
resulting in an increase in the green time provided by the traffic signals for this movement. The
increase in green time provides greater opportunity for vehicles to turn right, therefore lowering delay
for the movement.
This level of delay has been discussed with both internal and external traffic and transport
stakeholders such as Roads and Maritime and Hornsby Shire Council. The magnitude of intersection
delay is considered acceptable as it is a temporary impact (associated with the construction of
NorthConnex) and due to the high degree of community benefits following project completion. Overall
journey time, and therefore average speed, on the corridor will be impacted by the increase in delay
however the decrease in average speed is anticipated to be minimal as any impacts must be
considered in the context of the proposed project vehicle peak movements which equate to one
haulage vehicle, on average, every two minutes.
Table 6-10 2016 intersection performance (AM and PM peak hours)
2016 – Without project
Intersection/
Peak

Light
Vehicles

Heavy
Vehicles

2016 – With project
Average
Delay

Level of
Service

Light
Vehicles

Heavy
Vehicles

Average
Delay

Level of
Service

4,520

262

35.2

C

PM Peak
5,009
144
68.2
E*
5,009
144
M1 Pacific Motorway / Pacific Highway Interchange (M1 compound scenario)

71.4

F**

AM Peak

M1 Pacific Motorway / Pacific Highway Interchange
AM Peak

4,520

4,520

262

C

35.2

C

4,520

274

47.7

D

PM Peak
5,009
144
Pennant Hills Road/ Pacific Highway

68.2

E*

5,009

156

81.4

F**

AM Peak

76.3

F#

2,940

262

35.2

2,940

230

76.8

F##

PM Peak
3,367
116
45.9
D
3,367
Pennant Hills Road/ Pacific Highway (M1 compound scenario)

151

45.9

D

AM Peak

2,940

195

F#

2,940

230

90.3

F##

PM Peak
3,367
116
45.9
D
Pacific Highway / College Crescent / Pretoria Parade

3,367

151

48.1

D

AM Peak

2,670

195

47.1

D

2,670

203

51.5

D

PM Peak
2,822
157
47.0
Pacific Highway / Edgeworth David Avenue

D

2,822

192

52.9

D

AM Peak

3,042

168

76.3

200

32.2

C

3,042

235

32.2

C

PM Peak
3,462
97
Pacific Highway / George Street

30.8

C

3,462

132

30.9

C

AM Peak

41.5

C

2,777

210

41.8

C

PM Peak
3,235
88
Pacific Highway / Bridge Road

50.3

D

3,235

123

51.5

D

AM Peak

1,972

68

29.8

C

1,972

138

58.2

E

PM Peak

2,184

54

46.1

D

2,184

124

74.7

F

2,777

175
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2016 – Without project
Intersection/
Peak

Light
Vehicles

Heavy
Vehicles

2016 – With project
Average
Delay

Level of
Service

Light
Vehicles

Heavy
Vehicles

Average
Delay

Level of
Service

20.9

B

2,003

118

26.3

B

PM Peak
2,151
33
25.3
B
Pacific Highway / Jersey Street North / Wattle Street

2,151

103

25.4

B

AM Peak

Bridge Road / Jersey Street North
AM Peak

2,003

1,663

48

64

20.2

B

1,663

99

20.6

B

PM Peak
2,076
59
Pacific Highway / Yirra Road

33.4

C

2,076

94

37.0

C

AM Peak

31.6

C

2,248

103

41.5

C

PM Peak
2,628
55
44.8
Pacific Highway / Ku-ring-gai Chase Road

D

2,628

90

62.2

E

AM Peak

511

26

3.2

A

511

49

3.5

A

PM Peak

637

16

4.9

A

637

39

4.5

A

2,248

68

* ‘Without project’ scenario result has a degree of saturation forecast of 1.02
# ‘Without project’ scenario result has a degree of saturation forecast of 1.03
** ’With project’ scenario result has a degree of saturation forecast of 1.03
## ‘With project’ scenario’ result has a degree of saturation forecast of 1.02

Preliminary consideration of swept path with a truck and dog haulage vehicle for the Pacific Highway
to Yirra Road movement indicated the movement could be completed satisfactorily. The swept path
analysis for the corresponding right turn movement from Yirra Road to Belmont Parade indicated
potential conflicts, which will require further investigation as the design develops and the haulage
routes are confirmed.

Operational performance (qualitative assessment)
Preparatory works
Anticipated maximum traffic volumes for heavy vehicles and light vehicles during each phase of the
project are summarised in Table 6-11.
Table 6-11 Traffic volumes in each phase of the project

Phase
Preparatory works
Site establishment works
Establishment of conveyor
Spoil haulage and emplacement activities
Site clean-up, demobilisation and
rehabilitation

Daily heavy vehicles
(and movements)
10 (20)
20 (40)
20 (40)
385 (770)
20 (40)

Daily light vehicles
(and movements)
10 (20)
25 (50)
25 (50)
20 (40)
20 (40)

Traffic volumes of the proposed preparatory works are less than the anticipated peak traffic volumes
associated with the haulage of VENM and/or ENM to Hornsby Quarry. As such, given the peak in
project traffic generation (spoil haulage and emplacement activities) has been assessed with regards
to the road network, any impacts associated with the proposed preparatory works, with respect to the
surrounding road network will be lower than those documented in the quantitative assessment.
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Road safety impacts
Project traffic volumes would be relatively low when compared to existing traffic volumes within the
study area. As a worst-case scenario, 385 spoil haulage vehicles per day would access the project
site. When compared to existing traffic volumes, this equates to around:


One per cent of forecast 2016 total daily traffic on the Pacific Highway (south of Yirra Road).



Three per cent of forecast 2016 total daily traffic on the Pacific Highway (east of College
Crescent).

As the volume of traffic generated by the project is expected to be low compared to existing traffic, the
effects of this short-term increase in traffic on the existing road network would not significantly affect
road safety.

Car Parking
Currently on-street parking is permitted along the eastern side of Bridge Road, south of Roper Lane.
To maintain public safety, parking on Bridge Road, south of Roper Lane, would be restricted during
Bridge Road upgrade works. Once the upgrade works are complete, parking would be restricted
during standard work hours for the remaining duration of the project. This section of Bridge Road
would be ‘No Stopping’ to facilitate safe two-way passage of haulage vehicles. This would result in the
temporary loss of approximately 12 parking spaces.
In addition, there may be a need to restrict car parking for the section of Bridge Road west of Pacific
Highway/Peats Ferry Road to Roper Lane to facilitate safe two-way passage. This would be
confirmed during detailed design.
Many of the vehicles that use the existing on-street parking are likely to be students and staff of
Hornsby TAFE. As such, prior to the parking restrictions being put in place, Hornsby TAFE would be
notified of the proposed changes. In addition, the adjacent residents would also be notified regarding
the parking arrangements as part of the community consultation to be undertaken.
Parking for site personnel would be provided within the quarry site.

Public transport impacts
An increase in heavy vehicles on the existing road network during the project would potentially result
in increased delays at intersections along the Pennant Hills Road corridor. While the increase in truck
volumes as a proportion of total traffic is anticipated to be minor, there may be minor impacts on bus
services including:


An increase in bus service travel times due to slower travel speeds and increased intersection
delays.



Longer travel times to and from bus stops by supplementary travel modes (e.g. car passenger,
walking to/from bus stop, etc.) due to an increase in traffic volumes, slower travel speeds and
increased intersection delays.



Reduced amenity for bus users waiting at stops; an increase in traffic would result in impacts
including a reduction in pedestrian roadside safety.

Rail services in the project corridor and surrounding areas are not expected to be affected by the
project.

Pedestrians and cyclists impacts
An increase in heavy vehicle volumes during the project along the project corridor and in surrounding
areas would potentially impact on walking and cycling amenity, including:


Walking:


Reduced overall amenity throughout the study area.
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Cycling:


Increased delays at intersections for on road cyclists due to an increase in traffic volumes
travelling along the corridor.



Reduced overall amenity throughout the study area.

Project benefits
The temporary increase in project traffic on the road network surrounding the Hornsby Quarry site
would contribute to long term benefits for the environment and community following completion of the
project. The project would contribute to the following key opportunities:


Facilitating Hornsby Shire Council’s future rehabilitation of the quarry void to provide a space for
community use and recreation.



Facilitating the construction of NorthConnex which provides increased transport accessibility for
the Hornsby LGA and an extension of Sydney’s orbital network to facilitate improved road safety,
efficiency and freight transport outcomes.



Removing an ongoing safety risk to the community by stabilising the quarry site so it can be
opened to the public by Hornsby Shire Council in the future.



Recognition for implementing a safe and sustainable solution to a community concern (the
quarry site).



Reducing an ongoing maintenance cost to Hornsby Shire Council and the community.

6.1.5

Cumulative impacts

The program for the Hornsby Quarry project is planned for completion by late 2018. Based on this
project timeframe, it is likely that the works for the project would occur at the same time as certain
construction stages of other major infrastructure projects, which are planned to be constructed in the
general vicinity of Sydney’s north west, namely:


Epping to Thornleigh Third Track (ETTT)



North West Rail Link (NWRL)



WestConnex – Stages 1 and 2.

The potential for any cumulative impacts associated during the construction of these projects has
been assessed previously in the NorthConnex EIS where it was noted that the cumulative impacts
would not be significant. The study area for the Hornsby Quarry project is located to the north of the
study extent for the NorthConnex project. As such, any cumulative impacts are anticipated to be
negligible due to the low volume of project traffic and further isolation of the study area with respect to
the previously completed, and approved, NorthConnex EIS.
Construction of residential dwellings at Asquith and Waitara is scheduled to occur in parallel with
construction of this project and NorthConnex. Works associated with Asquith rezoning are anticipated
to require single lane closures on the Pacific Highway, north of the Hornsby Quarry site. Haulage
traffic associated with Hornsby Quarry would be required to travel north on the Pacific Highway during
peak times. In the unlikely event that road capacity was reduced during peak times the impact of
haulage traffic associated with Hornsby Quarry (one vehicle approximately every two minutes) is
anticipated to be minimal with regards to the development of the Asquith and Waitara residential sites.
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6.1.6

Environmental management measures

The project has been designed and planned to avoid and minimise traffic related impacts, refer to
Section 4.3. For example, spoil haulage routes have been chosen to prioritise arterial roads over
local roads to reduce traffic impacts. Despite this, impacts would occur, especially during spoil
haulage due to the introduction of additional heavy vehicles.
A framework Traffic Management Strategy has been developed to guide the preparation of the TMP
for the project. The framework is provided in the technical working paper: traffic and transport
(Appendix C).
Mitigation and management measures, to be detailed in the TMP, would be implemented to avoid,
minimise or manage these impacts to traffic and transport. These mitigation and management
measures are listed in Table 6-12.
Table 6-12 Environmental management measures – traffic

Impact

No.

Environmental management measure

Timing

General

TT01

A TMP would be prepared prior to the
commencement of works as part of the
CEMP.

Pre-commencement

Impacts to road
network
performance
(delays) and
safety

TT02

TT03

TT04

The TMP would be submitted in stages to
reflect the progress of work and would
include:
 Signage requirements (e.g. temporary
speed restrictions, changes to the road
environment, traffic management controls
deployed).
 Traffic control devices such as temporary
traffic signals.
 A local and regional communications
strategy. This would include methods to
provide advanced notice of any major or
prolonged impacts.
 The strategy and procedures to minimise,
mitigate and communicate the impacts of
the project on the capacity, performance
and safety of the local road network and
traffic systems.
 Management of impacts on emergency
services, cyclists, pedestrians, public
transport and parking.
Works which would significantly reduce the
performance of the road network would be
scheduled for periods of typically lower traffic
volumes, where feasible and reasonable.
Work methods and staging would be
designed to minimise road closures, subject
to other project constraints, and ensure that
disruptions to existing traffic are minimised as
much as feasible and reasonable.
Signage would be used to clearly indicate
traffic controls in use. This could include truck
and pedestrian warning signs for Roper Lane
and Bridge Road, temporary speed
restrictions and passing constraints if
required to maintain road safety levels.
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Impact

No.

Environmental management measure

Timing

TT05

The TMP would provide details of both the
general approach to be used to ensure
suitable locations have been chosen for
access and egress points to worksites (e.g.
minimum sight distances, maximum grade
allowances, etc.) and the specific controls
required at selected locations (signage,
barriers, signalling requirements).
Access to local roads / streets and properties
would be maintained wherever possible. If
local roads / streets need to be closed (short
or long term), arrangements would be made
to provide access to properties of affected
residents and their visitors.
Road occupancy licences would be obtained
for work that impacts traffic on existing roads.
The TMP would be developed in consultation
with local emergency services with a view to
planning and executing the works to minimise
any impact of the works on their ability to
respond to an incident, whenever and
wherever possible.

Pre-commencement

TT06

TT07
Impacts to
emergency
services

6.2

TT08

Pre-commencement,
during the project

Pre-commencement,
during the project
Pre-commencement

Noise and vibration

A Technical Working Paper: Noise and Vibration (Appendix D) has been prepared to assess the
potential noise and vibration impacts of the project. This section provides a summary of the technical
working paper.
Table 6-13 sets out the SEARs as they relate to noise and vibration and where in the EIS these have
been addressed.
Table 6-13 SEARs – noise and vibration

SEARs
An assessment of the noise impacts of the proposal,
consistent with the Interim Construction Noise Guideline
(DECCW, 2009), Assessing Vibration: a technical
guideline (DEC, 2006), and any other relevant guidelines
or policies. The assessment must have regard to the
nature of construction activities (including transport, tonal
or impulsive noise generating works and the removal of
operational noise barriers, as relevant), the intensity and
duration of noise and vibration impacts, the nature,
sensitivity and impact to potentially affected receivers, the
need to balance timely conclusion of noise and vibrationgenerating works with periods of receiver respite, and
other factors that may influence the timing and duration of
construction activities (such as traffic management), and
mitigation and management measures. The assessment
should present, as relevant, an indication of potential for
works outside standard working hours, including predicted
levels and exceedances, justification for the activity and
discussion of available mitigation.
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6.2.1

Assessment methodology

The assessment methodology for noise and vibration impacts has generally involved:


Identification of the study area.



Identification and classification of sensitive receivers.



Background noise monitoring.



Calibration of noise models using background data.



Modelling of construction and operational noise.



Assessment of noise models against relevant noise criteria for project construction works,
construction and operational traffic, and operational infrastructure.



Identification of feasible and reasonable mitigation and management measures.

The NSW EPA Interim Construction Noise Guideline (DECC, 2009b) (ICNG) is a NSW Government
guideline that sets out ways to deal with the impacts of construction noise on noise sensitive
receivers. It presents assessment approaches tailored to the scale of the construction project and
identifies practices to minimise noise impacts.
As discussed in Section 3.2, the proposed project would facilitate the construction of the approved
NorthConnex project. The works would be temporary and would take place over a defined term
(rather than indefinitely). The project is directly related to construction activities associated with the
NorthConnex project as the generation of spoil and the need for an appropriate spoil management
location is a fundamental and unavoidable consequence of the construction of a road and associated
road infrastructure facilities. On this basis the ICNG is the appropriate policy under which the noise
impacts of the project have been assessed.
The ICNG defines feasible and reasonable as:


Feasible: A work practice or abatement measure is feasible if it is capable of being put into
practice or of being engineered and is practical to build given project constraints such as safety
and maintenance requirements.



Reasonable: Selecting reasonable measures from those that are feasible involves making a
judgment to determine whether the overall noise benefits outweigh the overall adverse social,
economic and environmental effects, including the cost of the measure.

Study area
The study area for the noise and vibration assessment has been established to include noise
sensitive receivers located in proximity to construction and spoil emplacement activities. The extent of
the study area was initially determined based on experience with the likely extent of noise and
vibration impacts from similar projects. The extent of the study area was reviewed and confirmed
following noise and vibration modelling to ensure that it is sufficient to include relevant potentially
affected receiver locations.

Noise sensitive receivers
Noise sensitive receivers within the study area were identified using aerial photography and are
shown in Figure 6-3. Characterisation of structures was conducted through the use of cadastral
information and Google Street View. Structures were classified as residential, commercial, industrial,
educational, recreational or other uses (sheds and the like).
In order to assess impacts to noise sensitive receivers, the study area was divided into four
representative noise catchment areas (NCAs) based on their similar acoustic environment for the
purpose of assessing potential impacts on noise sensitive receivers. Noise monitoring within each
NCA was used to establish a representative noise environment across the NCA and for the sensitive
receiver locations within it.
The locations of the NCAs are shown in Figure 6-4.
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Background noise monitoring
Unattended background noise monitoring was carried out at six locations throughout the study area,
as shown in Figure 6-4. Background noise monitoring was used to:


Determine the existing background noise levels across each NCA.



Derive construction noise management levels, operational noise criteria, and road traffic
assessment criteria to be applied to the assessment of the project.



Calibrate noise models used in the assessment of the project.

The locations for noise logging were chosen through examination of aerial photography and site
inspections and were selected to be representative of areas and receivers potentially affected during
the project. For further details on background noise monitoring refer to Section 3.1 of the technical
working paper: noise and vibration (Appendix D).

Methodology for assessment of noise and vibration impacts
General construction and spoil emplacement activities
Noise levels due to construction and spoil emplacement activities have been predicted at nearby
residences using SoundPLAN noise modelling software v7.3. The modelling used the CONCAWE
algorithm and includes ground topography, buildings and structures and representative construction
noise sources.
Noise levels or sound power levels for construction plant and equipment have been established using:


Australian Standard AS2436-2010.



NSW EPA ICNG (2009).



UK Department for Environment, Food and Rural Affairs noise database.

The following assumptions have been made with respect to temporary noise barriers:


Noise mounds approximately five metres high have been included in the noise modelling
surrounding the stockpiling area to provide a practicable level of noise mitigation from the spoil
emplacement works. Noise mounds would be constructed during site establishment, after Bridge
Road upgrade works are complete. Hoarding around the feeders and mulchers has also been
included in the modelling.



During peak times stockpiles would be up to about six metres high and provide shielding, further
reducing noise levels at sensitive receiver locations. The potential noise screening effects of
stockpiles have not been included in the noise modelling, to provide a conservative assessment.

The construction noise assessment has also conservatively assumed that all project plant and
equipment is operating simultaneously and that the most noise intensive activities occur at the closest
point to each sensitive receiver.
As detailed in Section 4.3, works and haulage associated with spoil management at the Hornsby
Quarry site would be conducted within standard work hours comprising:


7 am to 6 pm Monday to Friday.



8 am to 1 pm Saturdays.



No work on Sundays or public holidays.
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Whilst no works are anticipated to occur outside of standard hours there may be circumstances
where out-of-hours activities associated with the project are necessary. Activities which may be
undertaken outside of standard daytime hours (in accordance with Section 2.3 of the ICNG)
would include the following circumstances:


The delivery of materials or oversized plant as required by the Police or other authorities for
safety reasons.



Where it is required to avoid the loss of lives, property and / or to prevent environmental
harm in an emergency.



Activities which are determined to comply with the relevant Noise Management Level (NML)
at the most affected sensitive receiver, excluding activities associated with the transport and
handling of spoil. Such activities may include refuelling of plant and equipment
maintenance.



Where agreement is reached with affected receivers.

Out of hours activities may also be undertaken where explicitly approved through an EPL.

Blasting
Blasting would not be undertaken for this project. As such a detailed quantitative impact assessment
of potential blasting impacts has not been conducted.
If blasting is necessary, further assessment would be conducted at the relevant time to determine
potential impacts and appropriate mitigation and management measures and any additional approvals
required.

Construction vibration
Vibration generated by project activities has been assessed using the standards and guidelines listed
in Table 6-14.
Table 6-14 Vibration standards and guidelines

Item

Standard / guideline

Structural damage

German Standard DIN 4150 – Part 3 – Structural Vibration in
Buildings – Effects on Structures (DIN 4150)

Human comfort (tactile vibration)

Assessing Vibration: A Technical Guideline (AVATG)

Human comfort (regenerated noise)

Interim Construction Noise Guideline (ICNG)

Road traffic noise assessment (including spoil haulage)
Road traffic noise generated by vehicles associated with the project, including heavy vehicles
transporting spoil, has been calculated using SoundPLAN software, which implements the Calculation
of Road Traffic Noise algorithm. The UK Department of Transport devised the Calculation of Road
Traffic Noise algorithm and, with suitable corrections, this method has been shown to give accurate
predictions of road traffic noise under Australian conditions.
To consider a worst case scenario, the road traffic noise assessment has been based on the
following:


Predicted existing road traffic noise levels, using traffic projections for traffic volumes for 2016 in
the 15-hour day time period for sub-arterial and arterial roads, and one-hour flows for local roads
(refer to technical working paper: traffic and transport (AECOM, 2015)).



The peak period of project activity and vehicle movements, being the haulage and emplacement
of spoil generated during the peak tunnelling stage of NorthConnex. The assessment considers
truck movements during the day-time only.
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The haulage of spoil to the Hornsby Quarry site requires all heavy vehicles transporting spoil to
use the same routes. All project vehicles would be on the road network at the same time
(presenting a cumulative impact).

Existing environment
The noise environment surrounding the project site is characterised by the local road network,
including the Pacific Highway and other transport infrastructure such as Hornsby railway station and
the Northern Railway Line. As a result, the main contributors to the existing noise environment are
road traffic (including heavy vehicles using the existing road network) and passenger and freight rail
movements. Commercial and light industrial areas along and around the Pacific Highway road
corridor would also contribute to the local noise environment.
The project site is located within a dense bushland area to the west of the Hornsby town centre and is
surrounded by residential receivers to the south and north (consisting of one to two storey detached
and semi-attached residences, townhouses or villas with occasional residential apartment buildings).
It is expected that residential receivers in proximity to the quarry site would experience a noise
amenity consistent with a suburban setting.
Commercial receivers are concentrated along the Pacific Highway, with key local centres clustered at
Hornsby. This includes retail, office and accommodation providers. Pockets of light industrial areas
occur within the project area.
Passive and active recreational areas as well as educational establishments are located throughout
the study area. This includes (but is not limited to):


Hornsby Park.



Hornsby Aquatic and Leisure Centre.



Hornsby TAFE NSW Institute.



Benowie Walking Track.



Hornsby Mountain Bike Trails.

Ambient background noise monitoring was undertaken at six locations throughout the study area,
consisting of four locations surrounding the Hornsby Quarry site and an additional two locations to
measure traffic noise on the Pacific Highway.
The results of the background noise monitoring for the project are provided in Table 6-15 for the
background noise environment within each NCA. Noise measurement locations (NL) are shown in
Figure 6-4 and the noise monitoring campaign is described in detail in the technical working paper:
noise and vibration (Appendix D).
The noise levels presented in Table 6-15 indicate that the noise measurement locations are typical of
suburban noise environments located alongside major transport corridors, where daytime and
evening background levels are higher due to heavy and continuous traffic flows. The night-time
background noise levels tend to decrease as a result of reduced traffic flows.
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Table 6-15 Background noise monitoring

Noise
catchment
area

Noise
measurement
location

NCA01

Rating background level dB(A) (LA90,15 minute))1
Day
(7 am to 6 pm)

Evening
(6 pm to 10 pm)

Night
(10 pm to 7 am)

NL041

34

34

31

NCA02

NL02

39

33

33

NCA03

NL03

37

37 (39)2

32

NCA04

NL04

34

34 (36)1

31

Note 1: Previous noise logging (undertaken by others) in the area has identified that noise levels can be
considerably lower compared to those measured for this project. The higher noise levels measured for this
project have been attributed to seasonal variability. To account for the lower noise levels a more conservative
representative noise logger from the project was selected and the results presented in the table above.
Note 2 : Application notes to the NSW Industrial Noise Policy indicate that the community generally expects a
greater control of noise during the evening and night as compared to the daytime. Therefore the RBL for the
evening is set to no more than that for the daytime and the night-time to no more than the evening.

Table 6-16 outlines the background traffic noise measured along the proposed haulage routes.
Table 6-16 Existing road traffic noise monitoring results

Background road traffic noise level dB(A)
Noise measurement location

Day (7 am – 10 pm)
(LAeq, (15 hour))

Night (10 pm – 7 am)
(LAeq, (9 hour))

NL05

62

54

NL06

75

71

6.2.2

Assessment criteria

Construction noise management levels
Noise management levels (NMLs) for residential receivers have been derived based on guidance
provided in the ICNG. The ICNG requires certain steps to be taken depending on the level of noise
predicted at a receiver location, and whether works are being conducted within recommended
standard work hours. These steps are summarised in Table 6-17.
Table 6-17 Noise management levels at residential receivers (extract from Table 2 of ICNG)

Time of day
Recommended
standard hours:
Monday to Friday
7 am to 6 pm
Saturday 8 am to
1 pm
No work on
Sundays or public
holidays

Management
level LAeq (15 min) 1
Noise affected
Rating background
Level + 10 dB(A)

How to apply
Where the predicted or measured LAeq (15 min) is greater than
the noise affected level, the proponent should apply all
feasible and reasonable work practices to meet the noise
affected level.
The proponent should also inform all potentially impacted
residents of the nature of works to be carried out, the
expected noise levels and duration, as well as contact
details.
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Time of day

Management
level LAeq (15 min) 1
Highly noise
affected
75 dB(A)

How to apply
Where noise is above this level, the relevant authority
(consent, determining or regulatory) may require respite
periods by restricting the hours that the very noisy activities
can occur, taking into account:
Times identified by the community when they are less
sensitive to noise (such as before and after school for
works near schools, or mid-morning or mid-afternoon for
works near residences.
If the community is prepared to accept a longer period of
construction in exchange for restrictions on construction
times.

Outside
recommended
standard hours

Noise affected
Rating background
Level + 5 dB(A)

All construction works outside recommended standard
work hours require strong justification.
Aeq(15-minute)
noise level
Where the predicted or measured L
is greater than the ‘noise affected’ management level, all
feasible and reasonable noise mitigation measures must
be applied to the project.

Where all feasible and reasonable noise mitigation
measures have been applied and noise is more than five
dB(A) above the noise affected level, a negotiated
agreement should be pursued with affected parties (refer
to Section 7.2.2 of the Interim Construction Noise
Guideline for further guidance on negotiated agreements).
Note 1: Noise management levels apply at the property boundary that is most exposed to construction noise, and
at a height of 1.5 metres above ground level. If the property boundary is more than 30 metres from the residence,
the location for measuring or predicting noise levels is at the most noise-affected point within 30 metres of the
residence.

NMLs have been derived for each NCA based on monitored background noise levels (the rating
background level) for noise sensitive residential receivers, as presented in Table 6-18. NMLs for the
day period represent construction during recommended hours (rating background level + 10 dB(A)),
while those for the night-time and evening periods relate to construction activities outside
recommended construction hours (rating background level + 5 dB(A)). In addition to these NMLs, the
‘highly noise affected’ management level of 75 dB(A) applies across all NCAs.
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Table 6-18 NCAs and NMLs – residential receivers

NCA

NCA01

NCA02

NCA03

NCA04

Representative
logger

NL044

NL02

NL03

NL044

Period

Rating background
level1 (RBL) (dB(A))

Noise management
levels (NML) 2,3 (dB(A))

Day

34

44

Evening

34

39

Night

31

36

Day

39

49

Evening

33

38

Night

33

38

Day

37

47

Evening

37

42

Night

32

37

Day

34

44

Evening

34

39

Night

31

36

Note 1: Application notes to the Industrial Noise Policy indicate that the community generally expects a greater
control of noise during the evening and night as compared to the day time. Therefore the rating background level
for the evening is set to no more than that for the daytime and the night-time to no more than the evening.
Note 2: Day noise management levels = RBL + 10 dB
Note 3: Evening / night noise management levels = RBL + 5 dB
Note 4: Previous noise logging (undertaken by others) in the area has identified that noise levels can be
considerably lower compared to those measured for this project. The higher noise levels measured for this
project have been attributed to seasonal variability. To account for the lower noise levels a more conservative
representative noise logger from the project was selected and the results presented in the table above.

The ICNG also specifies NMLs for commercial and industrial premises, and these have been adopted
for the project as summarised in Table 6-19. NMLs for other non-residential receivers are
summarised in Table 6-20. The locations of potentially affected non-residential receivers are
described in more detail in the technical working paper: noise and vibration (Appendix D).
Table 6-19 Construction NMLs – commercial and industrial land uses (extract from the ICNG)

Land use

Management level, LAeq (15min)
(applies when properties are in use)

Industrial premises

External noise level
75 dB(A)

Offices, retail outlets

External noise level
70 dB(A)
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Table 6-20 Construction noise management levels – Sensitive land uses other than residential (extract
from the ICNG)

Land use

Management level, LAeq (15 min)
(applies when properties are in use)

Classrooms at schools and other educational
institutions

Internal noise level
45 dB(A)

Hospital wards and operating theatres

Internal noise level
45 dB(A)

Places of worship

Internal noise level
45 dB(A)

Active recreation areas (characterised by sporting
activities and activities which generate their own
noise or focus for participants, making them less
sensitive to external noise intrusion)

External noise level
65 dB(A)

Passive recreation areas (characterised by
contemplative activities that generate little noise
and where benefits are compromised by external
noise intrusion, for example, reading, meditation)

External noise level
60 dB(A)

Community centres

Dependent on the intended use of the centre.
Refer to the recommended “maximum” internal
levels in AS2107 for specific uses.

Sleep disturbance
The ICNG requires a sleep disturbance analysis where works are planned to extend over more than
two consecutive nights. Both the ICNG and the NSW RNP (DECCW, 2011) refer to the guidance
provided in the now superseded NSW Environment Criteria for Road Traffic Noise (EPA, 1999) in
conducting a sleep disturbance analysis.
The ICNG specifies a sleep disturbance screening criterion equivalent to the background noise level
(rating background level) plus 15 dB(A). If short duration, high intensity noise events (measured as
LA1(1-minute)) exceed this sleep disturbance criterion, further assessment of potential sleep disturbance
is required.
In addition to the guidance provided in the ICNG, the RNP presents the outcomes of research into
sleep disturbance based on current studies and concludes that:


Maximum internal noise levels below 50-55 dB(A) are unlikely to awaken people from sleep.



One or two noise events per night, with maximum internal noise levels of 65-70 dB(A) are not
likely to affect health and wellbeing significantly.

Based on this guidance, a sleep awakening criterion of 55 dB(A) (internal) has been adopted for the
project. Given that noise attenuation of 10 dB(A) is typically provided by an open window, a sleep
awakening criterion of 65 dB(A) (external) has been applied to residential bedroom façades. The
sleep disturbance screening criteria for each NCA and the sleep disturbance awakening reaction
criterion are summarised in Table 6-21.
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Table 6-21 Sleep disturbance criteria

NCA

Rating background level
(RBL)

Sleep disturbance
screening LA1(1minute)
criteria, dB(A)

Sleep disturbance
awakening reaction
LA1(1minute) criteria, dB(A)

NCA01

31

46

65

NCA02

33

48

65

NCA03

32

47

65

NCA04

31

46

65

Road traffic noise criterion
The ICNG does not provide a direct reference to an appropriate criterion to assess the noise arising
from construction traffic on public roads. For the purpose of this assessment, the RNP has been used
to assess road traffic noise. The RNP does not require assessment of noise impact to commercial or
industrial receivers. The Pacific Highway and Bridge Road would be used to provide access for spoil
haulage to the site. While the functional use of the Pacific Highway can be considered to be
arterial/sub-arterial, Bridge Road west of the Pacific Highway is considered a local road, in
accordance with the RNP. Table 6-22 presents the road traffic noise criteria from the RNP.
Table 6-22 Road traffic noise criteria from the NSW RNP

Assessment criteria, dB(A)
Road category

Type of project/land use

Arterial/sub-arterial
roads

Existing residences affected by
additional traffic on existing roads
generated by land use developments
Existing residences affected by
additional traffic on existing roads
generated by land use developments

Local roads

Day
(7 am to 10 pm)

Night
(10 pm to 7 am)

LAeq,15hr 60

LAeq,9hr 55

LAeq,1hr 55

LAeq,1hr 50

This project would see a relatively small increase in traffic movements on existing arterial roads such
as the Pacific Highway. For these roads (arterial/sub arterial road) the applicable noise criterion is
LAeq(15hour) 60 dB(A) which applies to existing residences affected by additional traffic on existing
roads.
For Bridge Road, a local road, the applicable noise criteria is LAeq,1hr 55 dB(A).
There are no proposed movements during the night-time period hence the night-time criterion is not
relevant.

Construction vibration criteria
Vibration and its associated effects are usually classified as continuous, impulsive or intermittent as
follows:


Continuous vibration continues uninterrupted for a defined period and includes sources such as
machinery and continuous construction activities.



Impulsive vibration is a rapid build up to a peak followed by a damped decay. It may consist of
several cycles at around the same amplitude, with a duration of typically less than two seconds
and no more than three occurrences in an assessment period. This may include occasional
dropping of heavy equipment or loading activities.
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Intermittent vibration occurs where there are interrupted periods of continuous vibration,
repeated periods of impulsive vibration or continuous vibration that varies significantly in
magnitude. This may include intermittent construction activity, impact pile driving, jack hammers.

The effects of vibration on buildings can be divided into two main categories:


Structural damage of buildings including superficial cracking in cement render or plaster.



Human discomfort, where the occupants or users of the buildings are inconvenienced or possibly
disturbed by vibration or ground-borne noise.

Structural Damage
There are currently no Australian Standards for the assessment of building damage caused by
vibration. For the purpose of this assessment the German Standard DIN4150 Structural Vibration,
Part 3: Effects of Vibration on Structures (DIN 4150-3) has been used. DIN 4150-3 provides
recommended maximum levels of vibration to reduce the likelihood of structural damage through
vibration. These levels have been presented in Table 6-23.
Table 6-23 Structural damage vibration levels

Vibration velocity in mm/s
At foundation at a frequency of

Horizontal plane
of the highest
floor

Less than
10 Hz

10 Hz to
50 Hz

50 Hz to
100 Hz

All frequencies

Buildings used for commercial
purposes, industrial buildings and
buildings of similar design

20

20 to 40

40 to 50

40

Dwellings and buildings of similar
design and/or use

5

5 to 15

15 to 20

15

Structures that because of their
particular sensitivity to vibration, do
not correspond to those listed in Lines
1 or 2 and have intrinsic value
(example: buildings that are under a
preservation order)

3

3 to 8

8 to 10

8

Type of structure

Human comfort (tactile vibration)
Assessing Vibration: a technical guideline (DEC, 2006a) provides preferred and maximum vibration
dose values for continuous, impulsive and intermittent vibration. The guideline provides that:


There is a low probability of adverse comment or disturbance to building occupants for vibration
below preferred values.



Activities should be designed to meet preferred values for receivers that are not currently
affected by vibration.



Vibration above preferred values and up to the maximum values may be justified if all feasible
and reasonable vibration mitigation measures are applied.



Negotiated agreements with the affected parties should be pursued where maximum values are
exceeded.
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The preferred and maximum vibration dose values for continuous, impulsive and intermittent vibration
are provided in Table 6-24, Table 6-25 and Table 6-26, respectively. The following axes are defined
in relation to the human body:


x – back to chest.



y – right side to left



z – foot to head.

Table 6-24 Preferred and maximum weighted root mean square values for vibration dose values for
continuous vibration acceleration during construction activities (m/s1.75) 1-80 Hz

Location

Assessment
period

Critical areas (such as
hospital operating
theatres and precision
laboratories)

Preferred

Maximum

z axis

x and y
axes

z axis

x and y
axes

When in use

0.005

0.0036

0.010

0.0072

Day
Night

0.010
0.007

0.0071
0.005

0.020
0.014

0.014
0.010

Offices, schools,
educational institutions
and places of worship

When in use

0.020

0.014

0.040

0.028

Workshops

When in use

0.040

0.029

0.080

0.058

Residences

Table 6-25 Preferred and maximum vibration dose values for weighted root mean square values for
impulsive vibration acceleration during construction activities (m/s1.75) 1-80 Hz

Location

Assessment
period

Critical areas (such as
hospital operating
theatres and precision
laboratories)

Preferred

Maximum

z axis

x and y
axes

z axis

x and y
axes

When in use

0.0036

0.010

0.0072

0.005

Day
Night

0.21
0.071

0.60
0.20

0.42
0.14

0.300
0.100

Offices, schools,
educational institutions
and places of worship

When in use

0.46

1.28

0.92

0.640

Workshops

When in use

0.46

1.28

0.92

0.640

Residences
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Table 6-26 Preferred and maximum vibration dose values for intermittent vibration acceleration during
construction activities (m/s1.75)

Daytime (7 am to 10 pm)

Night-time (10 pm to 7 am)

Preferred
values

Maximum
values

Preferred
values

Maximum
values

Critical areas (such as
hospital operating
theatres and precision
laboratories)

0.1

0.2

0.1

0.2

Residences

0.2

0.4

0.13

0.26

Offices, schools,
educational institutions
and places of worship

0.4

0.8

0.4

0.8

Workshops

0.8

1.6

0.8

1.6

Location

Human comfort (ground-borne noise)
Vibration generated by construction activities may enter buildings via the ground. This can cause the
floors, walls and ceilings to vibrate and radiate noise. This is commonly referred to as ground-borne
noise. Ground-borne noise is typically low frequency and if audible is perceived as a ‘rumble’.
For these works, due to construction techniques and the large offset distances between the work site
and sensitive receivers, ground-borne noise is unlikely to be an issue. On this basis a detailed
assessment of ground-borne noise from the proposed project activities has not been undertaken.

6.2.3

Assessment of potential impacts

The noise and vibration assessment has considered impacts based on the timing of project activities
(within or outside standard work hours), the nature of potential impact (airborne or ground-borne
noise, vibration or sleep disturbance) and the location of activities, including:


Activities conducted during standard work hours, including airborne noise impacts from:


Preparatory works and site establishment.



Conveyor construction works (including concurrent spoil haulage).



Spoil stockpiling and emplacement activities.



Site demobilisation.



Road traffic noise (including spoil haulage).



Cumulative noise impacts associated with maintenance pumping of water from the quarry void in
all phases.



Activities with vibration impacts.

Works within the quarry have been assessed with an RL of 64 metres, which is equivalent to the
approximate level that will be achieved once 1.5 million cubic metres of spoil has been placed in the
quarry void. This assumes plant is operating at a worst case floor height within the quarry void. In
reality, the noise levels from works within the void would be further (lower) from sensitive receivers,
with additional shielding. However, the worst case location of works has been assessed in the
technical working paper: noise and vibration (Appendix D) to present a conservative assessment.

Hornsby Quarry Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

133

Preparatory works would last approximately one month and would be immediately followed by site
establishment works, for a total duration of about three months. These works have been assessed as
one construction phase. The conveyor establishment would be about three months in duration, of
which about two months would overlap the site establishment works. The conveyor establishment
phase includes equipment used in the site establishment phase to ensure the cumulative nature of
the works would be accounted for. Spoil management activities would last about 28 months and
would be followed by site clean-up, demolition and site stabilisation which would be about two months
in duration. In total the entire duration of the project would be up to 33 months.
The anticipated plant and equipment and typical sound power levels for each project activity are
provided in the technical working paper: noise and vibration (Appendix D).

Construction noise modelling and prediction
Noise levels due to project activities have been predicted at nearby residences using SoundPLAN
noise modelling software v7.3. The modelling used the ISO9613 CONCAWE algorithm and includes
ground topography, buildings and structures and representative construction noise sources as shown
in Table 6-27. Free field point receivers at 1.5 metres high were assumed.
Noise mounds approximately five metres high have been included in the noise modelling surrounding
the stock piling area to provide a practicable level of noise mitigation from the works with an ongoing
noise impact. The noise mounds would be established using spoil brought to the site during the site
establishment phase, after Bridge Road upgrade works are complete. Additional shielding would be
provided by stockpiles which would be up to about six metres in height during peak times. Stockpiles
have not been included in the noise modelling in order to provide a conservative assessment.
Hoarding surrounding the feeders and mulchers has also been included in the noise modelling.

Impacts from activities undertaken during standard work hours
Noise modelling predictions for the project activities, which would be conducted during standard work
hours, are summarised in Table 6-27. The table includes:


The applicable NML for each relevant NCA.



The predicted average construction noise level for those receivers expected to experience noise
above the applicable NML.



The predicted maximum noise level at the most affected receiver.



The predicted maximum exceedance above the criteria.



The number of receivers anticipated to experience noise levels above the applicable NML.



The number of receivers anticipated to be characterised as ‘highly noise affected’ (i.e.
experience construction noise levels above 75 dB(A)).

These results are provided in more detail, including graphical representations of anticipated impacts,
in the technical working paper: noise and vibration (refer to Appendix D).
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Table 6-27 Predicted noise levels at residential receivers – standard working hours

Noise
catchm
ent area

Noise
manageme
nt level
(LAeq,
dB(A)

Average
predicted
noise level for
the NCA (LAeq,
dB(A))

Maximum
predicted
noise level
for the NCA
(LAeq, dB(A))

Maximum
exceedance
above criteria

Number of
receivers
where NMLs
are exceeded

Number of
highly noise
affected
receivers1

Preparatory works/Site establishment (3 months)
NCA01

44

55

67

23

126

0

NCA02

49

57

72

23

93

0

NCA03

47

61

67

20

63

0

NCA04

44

52

60

16

34

0

316

0

Total
Conveyor construction works (3 months)
NCA01

44

48

64

20

81

0

NCA02

49

48

62

13

44

0

NCA03

47

52

58

11

50

0

NCA04

44

35

48

4

2

0

177

0

Total

Conveyor construction and haulage (during final month of conveyor construction phase)
NCA01

44

48

64

20

79

0

NCA02

49

49

66

17

46

0

NCA03

47

52

58

11

47

0

NCA04

44

36

48

4

2

0

174

0

Total
Spoil emplacement activities and spoil haulage (28 months)
NCA01

44

49

63

19

89

0

NCA02

49

50

67

18

54

0

NCA03

47

52

58

11

49

0

NCA04

44

39

50

6

2

0

194

0

Total
Site demobilisation (no more than 2 months)
NCA01

44

55

67

23

126

0

NCA02

49

57

72

23

93

0

NCA03

47

61

67

20

63

0

NCA04

44

52

60

16

34

0

316

0

Total
Note 1: Highly noise affected is defined to be ≥ 75 dB(A).
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The assessment is representative of the worst case 15 minute periods of activity and does not
necessarily represent the noise impact at noise sensitive receivers for an extended period of time.
Particularly noisy activities, such as mulching, would be likely to persist for only a fraction of the
overall project phase. In addition, the predictions use the shortest separation distance to each
sensitive receiver, however in reality separation distances would vary between plant and sensitive
receivers. The works with the highest noise impact are also the works with the shortest duration at
the start and end of the project. Due to the nature of the works, they would take place prior to
establishing the noise mounds or once the noise mounds are removed during site demobilisation.
The noise modelling has identified that no sensitive receivers would be highly affected noise affected
(i.e. receivers affected by a construction noise level of greater than 75 dB(A)).

Residential receivers
The phase with the highest noise impact on residential receivers would be the site establishment
phase. For the first row of receivers overlooking the site, exceedances of the NML of up to 23 dB(A)
could be experienced during times of noise intensive works in this phase. Noise would reduce with
distance, and receivers in the second or third rows back from the site would experience maximum
exceedences of up to 14 dB(A) during site establishment. As equipment moves further away or works
become less intensive, typical noise levels would be expected to approach, or may drop below,
ambient noise levels.
The spoil haulage and emplacement phase would occur over the longest duration. For the first row of
receivers overlooking the site, exceedances of the NML of up to 19 dB(A) could be experienced in this
phase. Noise would reduce with distance, and receivers in the second or third rows back from the site
would experience maximum exceedences of up to 5 dB(A) during spoil haulage and emplacement. As
equipment moves further away or works become less intensive, typical noise levels would be
expected to approach, or comply with, NMLs.
Considering the predicted noise levels are generally worst-case (based on the conservative
assumptions outlined previously), the exceedances are not considered to be significant, given the
nature of the work which is typical of a construction project and the intermittent nature and short
duration of the noise intensive activities. Consistent with the requirements of the ICNG, exceedances
of applicable NMLs trigger the need to consider the application of all feasible and reasonable noise
management and mitigation measures.
Reasonable and feasible noise management and mitigation measures are discussed further in
Section 6.2.4. Further detailed consideration of feasible and reasonable noise management and
mitigation measures will include consideration of the nature and timing of impacts and the sensitivity
of individual receivers to noise, so that tailored measures can be implemented to achieve acceptable
noise outcomes for sensitive receivers.

Other receivers
Hornsby TAFE is the closest sensitive receiver to the site. Some classrooms located in the Hornsby
TAFE look directly over the project site (stockpiling and spoil handling area). The internal noise
criterion is 45 dB(A) for educational institutions. With windows closed, a typical noise insertion loss of
20 dB(A) can be achieved as defined in Section 4, Table 4.2 of the Roads and Maritime Services
(formerly Roads and Traffic Authority) Environmental Noise Management Manual (Roads and Traffic
Authority, 2001). External noise levels at the Hornsby TAFE are predicted to be:


Up to 74 dB(A) during noise intensive activities associated with the site establishment phase of
the project. This equates to an internal noise level of 54 dB(A), resulting in a 9 dBA exceedance
of the internal noise criterion. It is noted that these noise levels would only be for a limited portion
of the overall site establishment phase as the controlling noise sources are the mulchers which
would not be used continuously.



Up to 67 dB(A) and 66 dB(A) during the ‘conveyor construction and haulage’ and ‘spoil haulage
and emplacement’ phases, respectively, which would exceed the external noise levels at the
TAFE for these phases by 2 dB(A) and 1 dB(A), respectively.
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Ongoing consultation would be undertaken with Hornsby TAFE to ensure potential noise impacts are
appropriately managed. Noise management and mitigation measures are discussed further in
Section 6.2.4.
Noise modelling indicates that noise levels at commercial and industrial receivers would be compliant
with applicable NMLs.
The Construction Noise and Vibration Management Plan (CNVMP) for the project would detail
specific respite measures for noise intensive activities. Respite measures may include starting noise
intensive activities after 8 am, operating in three hour time blocks with one hour respite between
blocks, or other measures as appropriate. Further details of the scope and content of the CNVMP are
provided in Section 6.2.4.

Impacts from activities undertaken outside of standard work hours
There are no proposed out of hours works for the project. As such, an assessment of potential noise
impacts outside of standard work hours, including in relation to potential sleep disturbance, has not
been conducted.
As outlined in Section 4.5.1, there may be circumstances where out-of-hours activities associated
with the project are necessary. Activities which may be undertaken outside of standard daytime hours
(in accordance with Section 2.3 of the ICNG would include the following circumstances:


The delivery of materials or oversized plant as required by the Police or other authorities for
safety reasons.



Where it is required to avoid the loss of lives, property and/or to prevent environmental harm in
an emergency.



Activities which are determined to comply with the relevant NML at the most affected sensitive
receiver, excluding activities associated with the transport and handling of spoil. Such activities
may include refuelling of plant and equipment maintenance.



Where agreement is reached with affected receivers.

Road traffic noise impacts
Construction road traffic noise would be generated by vehicles associated with the project, including
heavy vehicles transporting spoil. The majority of traffic generated by the project would travel along
major roads. Bridge Road is the only local road proposed to be used for haulage truck entry and exit
to the stockpiling area in Old Mans Valley, and therefore only a short length of road would be
influenced.
Given the speed limits on the local roads and the road gradients and curvatures, engine
(compression) braking would not be utilised by haulage trucks. In addition, spoil would only be moved
during the day.
Table 6-28 and Table 6-29 summarise existing and future traffic volumes (with the addition of project
traffic) and indicate the anticipated increase in road traffic noise as a consequence of the project.
These results are based on 35 vehicles entering the site per hour.
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Table 6-28 Road traffic during day-time (15 hours) – arterial/ sub arterial roads

Route | Direction

15-hour flow (number of vehicles)
Existing
Additional

Relative
noise Level
increase
(dB(A))
1.5

Light

Heavy

Light

Heavy1

Pacific Highway - north of Yirra Road

13,185

401

0

770

Pacific Highway - south of Yirra Road

19,943

718

0

770

1.0

Yirra Road - east of Pacific Highway
Pacific Highway - north of Wattle
Street
Pacific Highway - south of Wattle
Street
Jersey Street North
Pacific Highway - north of Bridge
Road
Pacific Highway - south of Bridge
Road
Pacific Highway - north of William
Street
Pacific Highway - south of William
Street
Pacific Highway - between Bridge
Road and Edgeworth David Avenue
Pacific Highway - between
Edgeworth David Avenue and
College Crescent
Edgeworth David Avenue
Pacific Highway - between Bridge Rd
and College Crescent
Pacific Highway - east of Pretoria
Parade

11,588
19,291

370
682

0
0

770
770

1.7
1.1

10,873

356

0

770

1.8

10,288
22,109

370
534

0
0

770
770

1.8
1.0

14,753

762

0

770

1.2

14,152

835

0

770

1.2

15,542

1,165

0

770

1.0

32,786

1,983

0

770

0.6

31,756

1,989

0

770

0.6

14,194
28,119

605
1,824

0
0

770
770

1.3
0.6

15,101

1,656

0

770

0.9

Note 1: 770 represents the number of haulage vehicles entering and leaving the site in the 15 hour period, noting
that spoil haulage for the project is restricted to standard work hours (11 hours).

Table 6-29 Road traffic during day-time (1 hour) – local roads

Route | Direction
Bridge Road (west of Pacific
Highway) – peak traffic hour
Bridge Road (west of Pacific
Highway) – lowest traffic hour

1-hour flow
Existing

Additional

Light

Heavy

Light

Heavy

154

2

0

70

86

0

0

70

Relative
noise level
increase
(dB(A))
7.3
10.0

The results indicate compliance with the 2 dB(A) relative traffic noise increase criterion on all
arterial/sub arterial roads. The receivers located on Bridge Road, to the east of Pacific Highway,
would also experience a relative noise increase of less than 2 dB(A).
Local traffic movements on Bridge Road west of the Pacific Highway (Table 6-29) would increase
considerably on Bridge Road as a result of the spoil haulage. As a result, noise levels are predicted to
appreciably increase at sensitive receiver locations on Bridge Road west of Pacific Highway by up to
7 to 10 dB(A) (depending on the time of day), exceeding the increase of 2 dB(A) road traffic noise
criterion.
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Construction planning and traffic scheduling has been subject to detailed sensitivity investigations to
identify an appropriate balance between the need to complete the project in a timely manner, and
minimise traffic noise impacts on local receivers. Early project planning considered about 50 haulage
trucks per hour entering the site, which was predicted to result in road traffic noise levels increasing
by almost 12 dB(A) at sensitive receiver locations on Bridge Road west of the Pacific Highway. The
sensitivity analysis identified that:


The 2 dB(A) relative traffic noise increase criterion could be achieved along Bridge Road west of
the Pacific Highway if project related traffic was managed below 5 vehicles per hour. However,
traffic volumes at this level would significantly extend the duration of the project and would not be
consistent with the rate of spoil generation by the NorthConnex project.



To ensure the potential noise impact from the project is minimised as far as practicable, while
adopting a rate of truck movements that makes the project viable, the maximum number of
haulage trucks entering the site per hour was reduced from 50 to 35. This decrease resulted in
exceedances being reduced to between 7 and 10 dB(A) (depending on the time of day). Whilst
these levels are still non-compliant with the 2 dB(A) road traffic noise criterion, they are
considered a realistic balance between the project’s objectives and ensuring noise impacts are
minimised as far as feasibly and reasonably possible.

Noise mitigation and management measures are outlined in Section 6.2.4. Additional noise
management and mitigation measures would be considered in detail where there are residual noise
exceedances. Detailed consideration of feasible and reasonable noise management and mitigation
measures would include consideration of the nature and timing of impacts and the sensitivity of
individual receivers to noise, so that tailored measures can be implemented to achieve acceptable
outcomes for sensitive receivers.

Vibration impacts
Vibration intensive works may occur during each phase of the project. The safe working distances
that relate to cosmetic / structural damage and human comfort for the proposed works are presented
in Table 6-30. The safe working distances are quoted for both ‘cosmetic’ damage (refer British
Standard BS 7385) and human comfort (refer British Standard BS 6472).
Table 6-30 Recommended safe working distances for vibration intensive plant

Safe working distance
Rating/description

Cosmetic
damage
(metres)

Human
response
(metres)

< 50 kN (Typically 1-2 t)

5

15-20

< 100 kN (Typically 2-4 t)

6

20

< 200 kN (Typically 4-6 t)

12

40

< 300 kN (Typically 7-13 t)

15

100

> 300 kN (Typically 13-18 t)

20

100

> 300 kN (> 18 t)

25

100

Small hydraulic hammer

(300 kg – 5-12 t excavator)

2

7

Medium hydraulic
hammer

(900 kg – 12-18 t excavator)

7

23

Large hydraulic hammer

(1,600 kg – 18-34 t excavator)

22

73

Vibratory pile driver

Sheet piles

2–20

20

Pile boring

≤ 800 mm

2 nominal

N/A

Jack hammer

Handheld

Avoid contact with
structure

N/A

Plant

Vibratory roller
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Note: More stringent conditions may apply to heritage or other sensitive structures. Any heritage property would
need to be considered on a case by case basis.
The safe working distances presented in Table 6-28 are indicative only and will vary depending on the particular
item of plant and local geotechnical conditions. They apply to typical buildings under typical geotechnical
conditions.

Due to the site layout and existing offset distances to sensitive receiver locations it is unlikely that safe
working distances would be encroached upon for most activities. However there is potential that work
may need to be undertaken within the safe working distances during the site establishment phase of
the project, although the equipment used may not be vibration intensive.
If vibration intensive works are planned within the safe working distances identified, for example
during widening works on Bridge Road, alternative equipment would be identified and/or vibration
monitoring would be implemented. Further mitigation of vibration would not be required where the
safe working distances are adhered to.
In some circumstances, construction activities within the safe working distances may not be able to be
avoided due to the work required and the prevalent geological site conditions. These conditions may
not be fully understood until work has commenced, resulting in a potential change in operating
equipment. Approaches to manage such circumstances are discussed in Section 6.2.4.

Cumulative construction noise impacts
Hornsby Shire Council has an existing approval to pump water from the quarry void. Dewatering of
the quarry void would be required at the commencement of the project, and then on an ongoing basis
to maintain water levels during spoil emplacement activities. Cumulative noise impacts associated
with the concurrent operation of the project and dewatering the quarry void have been modelled and
assessed.
A summary of the cumulative noise levels is provided in Table 6-31. The sound power level of the
pumping activities is appreciably lower than other project activities, and as such predicted noise
impacts from the project are generally unaffected by the pumping works.
The exception to this occurs during the conveyor construction phase. Noise levels would increase at
some receiver locations, predominantly because the dewatering pump noise source would be closer
to those receiver locations, however the increase would be less than 1 dB(A).
Table 6-31 Predicted cumulative noise levels at residential receivers – standard working hours

Noise
catchm
ent area

Noise
manageme
nt level
(LAeq, dB(A)

Average
predicted
noise level for
the NCA (LAeq,
dB(A))

Maximum
predicted
noise level
for the NCA
(LAeq, dB(A))

Maximum
exceedance
above criteria

Number of
receivers
where NMLs
are exceeded

Number of
highly noise
affected
receivers1

Preparatory works Site establishment (3 months)
NCA01

44

55

67

23

126

0

NCA02

49

57

72

23

93

0

NCA03

47

61

67

20

63

0

NCA04

44

52

60

16

35

0

317

0

Total
Conveyor construction works (3 months)
NCA01

44

48

64

20

81

0

NCA02

49

48

62

13

44

0
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Noise
catchm
ent area

Noise
manageme
nt level
(LAeq, dB(A)

Average
predicted
noise level for
the NCA (LAeq,
dB(A))

Maximum
predicted
noise level
for the NCA
(LAeq, dB(A))

Maximum
exceedance
above criteria

NCA03

47

52

58

NCA04

44

35

48

Number of
receivers
where NMLs
are exceeded

Number of
highly noise
affected
receivers1

11

50

0

4

2

0

177

0

Total

Conveyor construction and haulage (during final month of conveyor construction phase)
NCA01

44

49

64

20

81

0

NCA02

49

48

66

17

46

0

NCA03

47

52

58

11

52

0

NCA04

44

36

48

4

2

0

181

0

Total
Spoil emplacement activities and spoil haulage (28 months)
NCA01

44

49

63

19

89

0

NCA02

49

50

67

18

54

0

NCA03

47

52

58

11

49

0

NCA04

44

39

50

6

2

0

194

0

Total
Site demobilisation (no more than 2 months)
NCA01

44

55

67

23

126

0

NCA02

49

57

72

23

93

0

NCA03

47

61

67

20

63

0

NCA04

44

52

60

16

35

0

317

0

Total
Note 1: Highly noise affected is defined to be ≥ 75 dB(A).

6.2.4

Environmental management measures

Measures have been included in the design of the project to reduce potential noise and vibration
impacts during the project. Haulage routes and access to the site have been developed to minimise
impacts on sensitive receivers (refer to Sections 3.3.1 and 3.3.2). In addition, project work hours
have been restricted to standard work hours. Noise mitigation surrounding stationary plant and noise
mounds about 5 metres high surrounding the stockpiling area would also be established, which would
provide a practicable level of noise reduction. Further, wherever possible, stockpiling would be used
as a temporary noise barrier to manage noise impacts. Hoarding would also be located surrounding
some fixed sources of noise such as the mulchers.
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In addition, reducing truck movements from 50 (considered initially) to 35 would provide a practicable
balance between the project requirements and minimising the noise impact for the local community.
Despite the implementation of these measures, noise impacts would occur during some activities for
the project. Management measures to avoid, minimise or manage these impacts are provided in
Table 6-32. Feasible and reasonable noise management and mitigation measures would be
considered in detail where there are residual noise exceedances. Detailed consideration of feasible
and reasonable measures will include consideration the nature and timing of impacts and the
sensitivity of individual receivers to noise, so that tailored measures can be implemented to achieve
acceptable outcomes for sensitive receivers.
Additional information on environmental management measures relating to noise and vibration is
provided in the technical working paper: noise and vibration (Appendix D).
Table 6-32 Environmental management measures – noise and vibration

Impact

No.

Environmental management measure

Timing

Noise and
vibration
management

NV1

A CNVMP would be prepared and
implemented, and would include the
following:

Pre-commencement









NV2

NV3

Identification of nearby residences and
other sensitive land uses.
Description of approved hours of work.
Description and identification of project
activities, including work areas,
equipment and duration.
Description of what work practices
(generic and specific) would be applied
to minimise noise and vibration.
A complaints handling process.
Noise and vibration monitoring
procedures.
Overview of community consultation
required for identified high impact
works.

The CNVMP would also give consideration
to cumulative construction noise impacts
associated with the maintenance pumping
of the quarry void.
Respite periods for high noise impact
activities would be put in place. Such
activities would be restricted to 8 am start,
operating in 3 hour blocks with 1 full hour
respite between blocks of work.
Drivers would be informed during induction
of techniques and practices to minimise
noise from tipping of materials.
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Impact

No.

Environmental management measure

Timing

Community
Consultation

NV4

Sensitive receivers impacted by noise from
the proposed works which are expected to
exceed the NMLs would be notified prior to
the commencement of the project.

Pre-commencement

Information provided to the sensitive
receivers would include:


NV5

Training

NV6

Work hours and
scheduling

NV7

NV8

Construction
traffic

NV9

NV10

NV11

NV12

NV13

Programmed times and locations of
work.
 The hours of proposed works.
 A 24-hour telephone hotline.
 Complaints management process.
Community notification regarding
construction noise and vibration would be
detailed in the Community Involvement
Plan for the project.
Induction and training would be provided to
relevant staff and sub-contractors outlining
their responsibilities with regard to noise
and vibration.
Project activities (including deliveries)
would be undertaken during standard work
hours as far as feasible and reasonable.
Particularly noisy activities associated with
the site establishment and demobilisation
would be scheduled where feasible and
reasonable around times of high
background noise to provide masking.
Further detailed consideration of
reasonable and feasible noise mitigation
management measures for affected
receivers on Bridge Road, would be
investigated by the Contractor, in
consultation with affected receivers, and
presented in the CNVMP.
Truck drivers would be advised of
designated vehicle routes, parking
locations, acceptable delivery hours and
other relevant practices (e.g. minimising
the use of engine brakes, and no extended
periods of engine idling).
Deliveries and spoil removal would be
planned to avoid queuing of trucks in or
around the construction compound.
The site would be arranged to limit the
need for reversing associated with regular /
repeatable movements (e.g. trucks
transporting spoil) to minimise the use of
reversing alarms.
Non-tonal reversing alarms would be used
where feasible and reasonable, and taking
into account the requirements of Workplace
Health and Safety legislation.
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Impact

No.

Environmental management measure

Timing

Plant and
equipment

NV14

Equipment would be regularly inspected
and maintained to ensure it is in good
working order.
Appropriately sized equipment would be
used (e.g. during stockpiling) to minimise
any unnecessary noise (e.g. shaking of
bucket) where feasible and reasonable.
Opportunities to further reduce noise from
the conveyor would be investigated and
implemented where reasonable and
feasible.
Alternative works methods such as use of
hydraulic or electric-controlled units in
place of diesel units would be considered
and implemented where feasible and
reasonable. The use of alternative
machines that perform the same function
(such as rubber wheeled plant) would be
considered in place of steel tracked plant.
Noise mounds about 5 metres high would
be provided surrounding the stockpiling
area. Wherever possible stockpiling would
be used as additional, temporary noise
shielding to manage noise impacts.
Hoarding will also be located surrounding
some fixed sources such as the mulchers.
A noise monitoring program would be
implemented to assist in confirming and
controlling the site specific potential for
disturbance at particularly sensitive
localities at the commencement of activities
and periodically during the construction
program. The results would be reviewed to
determine if additional mitigation measures
are required. All measurements would be
undertaken in accordance appropriate
standards and guidelines for noise
monitoring. The noise monitoring program
would be presented in the CNVMP.
The safe working distances would be
complied with where feasible and
reasonable.
If the use of vibration intensive plant cannot
be avoided within the safe working distance
for cosmetic damage, potentially affected
receivers would be notified and vibration
measurements would be undertaken to
confirm levels and compliance with DIN
guidelines.

All phases

NV15

NV16

NV17

Noise
attenuation

NV18

Noise
monitoring

NV19

Vibration
impacts

NV20

NV21
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All phases

All phases

144

6.3

Hydrogeology and soils

This section provides an assessment of the hydrogeology and soil impacts of the project, including
details of the existing topography, geology, soils, hydrogeology, groundwater and contamination
within the project area. A technical working paper: Groundwater (Appendix M) has been prepared to
support the assessment of potential groundwater impacts of the project. The findings of the technical
working paper are summarised in this section.
Impacts associated with acid sulfate soils, groundwater inflow and drawdown, contamination and
ground movement are assessed, and relevant mitigation measures are identified. The impacts
associated with the discharge of surface water are addressed in Section 6.4 (Surface water and
flooding).
Table 6-33 sets out the SEARs as they relate to hydrogeology and soils and where in this EIS they
have been addressed.
Table 6-33 SEARs – hydrogeology and soils

SEARs
A commitment to receiving and handling material
generated solely from tunnelling activities required for
delivery of NorthConnex.
An assessment of groundwater flows at the proposal site,
appropriate management measures for dewatering during
site establishment, and ongoing dewatering and site
management processes during spoil emplacement works.
The assessment must consider: extent of drawdown;
impacts to groundwater quality; volume of inflows and
water licence requirements; discharge requirements;
location and details of groundwater management and
implications for groundwater-dependent surface flows,
groundwater-dependent ecological communities, and
groundwater users. The assessment should be prepared
having consideration to the requirements of the NSW
Aquifer Interference Policy.

Where addressed
A commitment to receiving only material
generated from tunnelling activities
required for the delivery of NorthConnex
is included in Section 4.1.
An assessment of groundwater impacts
as a result of the project including
consideration of the requirements of the
NSW Aquifer Interference Policy is
included in Section 6.3.3 and
Appendix M. Consideration of
appropriate management and mitigation
measures is included in Section 6.3.4.

The assessment has been informed by a review of the existing conditions and previous geotechnical,
groundwater and contamination investigations undertaken on behalf of the Hornsby Shire Council,
including:


Cardno – Hornsby Quarry Land Filling Preliminary Impact Assessment (April 2013).



Pells Sullivan Meynink Pty Ltd (PSM) Geotechnical Report (February 2007).



Parsons Brinkerhoff (PB) Hornsby Quarry and Environs Land Capability Study and Master Plan,
Volume 1 - Technical Investigations (October 2004).

6.3.1

Assessment methodology

The method for the hydrogeology and soils assessment involved:


Review of existing information to develop a clear understanding of existing geology, geotechnical
conditions, groundwater conditions and potential sources of contamination.



Consideration of the specific elements of the proposal, to assess the impacts on hydrogeology
and soils.
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Additional information sources used to inform the hydrogeology and soils assessment included:


OEH online database for notices under the Contaminated Land Management Act 1997 (CLM
Act) and the Environmentally Hazardous Chemicals Act 1985.



Soil landscape unit mapping completed for the former Department of Conservation and Land
Management (DCLM).



Erosion and Sedimentation Management Procedure (RTA, 2008a).



Acid sulfate soil risk maps prepared by the former Department of Land and Water Conservation
(DLWC, 1997) and the Hornsby Shire Council for inclusion in the Hornsby Local Environmental
Plan 2013 (Hornsby LEP).

6.3.2

Existing environment

Topography
The Hornsby Quarry is located approximately 21 kilometres north west of the Sydney Central
Business District, and immediately west of a broad, sandstone ridge line which trends north south and
along which the Pacific Highway and Main Northern Railway Line have been constructed. The quarry
is located immediately east of the Hornsby TAFE, the Hornsby Town Centre and the wider Hornsby
region, which has developed east, north east and south east of the study area to take advantage of
the relatively flat topography, a result of the geological feature known as the Hornsby Plateau. The
north western, western and south western sides of the quarry are comprised of more undulating,
moderate to severely sloped terrain, including the bushland of the Berowra Valley National Park. The
topography of the site is shown in Figure 6-6 of this EIS.
The present topography of the Hornsby Plateau is the result of erosion over a significant period of
time including numerous fresh water streams which have eroded deep, meandering v-shaped valleys
and intervening rocky ridges into the Hawkesbury Sandstone. Some remnant shales of the Ashfield
(Shale) Group are still present on the ridges in the area; however, the majority have been eroded. The
shale ridges were attractive to the original agricultural settlers of the region as they produced richer
soil. Most of these shale ridges are now covered by urban development (Friends of Berowra Valley
Regional Park, 2001).
The Hornsby Quarry site itself is located within a localised depression, within a region known as Old
Mans Valley. Old Mans Valley extends from a point north east of the quarry near to the intersection of
Galston Road and the Pacific Highway and falls generally towards the south west. Old Mans Creek
flows within a depression through Old Mans Valley. However, the flow direction of Old Mans Creek
was diverted around the northern side of the quarry during quarry operations. The diverted creek then
continues south west and eventually west of the quarry void, intersecting with the Berowra Creek.
The northern and north western sides of the site are bound by a ridgeline along which Manor Road
has been constructed. The ground falls very steeply from the north western corner of the study area
to the south east, intersecting with the north western rim of the quarry. Grades in this region of the site
were found to be up to 58 per cent (30 degrees) (PB, 2004).
From the north, Old Mans Creek flows south east towards the north eastern corner of the quarry. Very
steep grades of up to 47 per cent comprise the northern component of Old Mans Valley. Moderate to
very steep grades comprise the southern flanks of Old Mans Valley, falling towards the north and
north-west at grades ranging from 16 per cent to 40 per cent (nine degrees to 22 degrees).
From the Hornsby TAFE site located immediately east of the quarry site, the ground falls very steeply
towards the eastern side of the quarry site, at grades of between 36 per cent and 78 per cent (20
degrees to 38 degrees). At the base of this slope, the flat, gentle slopes of the eastern side of the
quarry site fall at grades generally less than 10 per cent (six degrees).
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A broad ridge on the southern and south west extent of the quarry generally falls towards the north
and north west, along which Quarry Road has been constructed. The northern flanks of the ridge line
fall steeply towards the north, extending from the disused crushing plant area towards the southern
extent of the quarry void, comprised of slopes of approximately 70 per cent to 75 per cent (35 degrees
to 37 degrees). The fill area on which the crushing plant is located is a generally flat area comprised
of gentle slopes of less than 10 per cent (six degrees).
The north western and western facing flanks of the southern ridge fall steeply to very steeply towards
the south western extent of Old Mans Creek. Slope severity in this portion of the site varies from 31
per cent to 65 per cent (17 degrees to 33 degrees). The toe of the slopes emanating from the north
western and western facing flanks extend out into the relatively flat south western fill zone, which
generally falls at grades of less than 10 per cent (six degrees).
The elevation of the quarry site area falls from a high point of around 180 metres AHD in the east, at
the top of the eastern ridge line which defines the eastern boundary of Old Mans Valley, to a low point
of around 60 metres AHD to the west (PB, 2004). The rim of the quarry void is around 120 metres
AHD on the southern side and around 100 metres AHD on the northern side (PB, 2004). The low
point of the quarry void rim is located on the south west side at around 87 metres AHD (PB, 2004).
The base of the void is around eight metres AHD.
The volume of the quarry void is around 3.3 million cubic metres.

Geological and geomorphological setting
Regionally, the study area is situated within a geological feature known as the Hornsby Plateau,
which forms part of a larger geological structure called the Sydney Basin. Two primary sedimentary
rock strata comprise the Hornsby Plateau, Hawkesbury Sandstone, composed primarily of sandstone,
and overlying Ashfield Shale of the Wianamatta Group. Minor volcanic intrusions are present
throughout the area.
The geology underlying the Hornsby Quarry site is shown in Figure 6-5, as determined from the
Geology of the Sydney 1:100,000 Sheet 9130 (NSW Department of Mineral Resources, 1983). The
Hornsby Quarry site is located in the Hornsby Diatreme, primarily composed of volcanic breccia of
high to very high strength. Diatremes are the result of historical gaseous explosions during volcanic
activity that have intruded through the surrounding rock mass, resulting in the deposit of a tunnel
shaped volcanic breccia. This basinal layering of the Hornsby Diatreme is visible on the eastern wall
of the quarry void.
Escarpments to the north, east and south have been formed by the surrounding Hawkesbury
Sandstone which is generally of high strength and more resistant than volcanic breccia. To the east
and northeast of the quarry there are Ashfield Shale outcrops (Cardno, 2013).

Fill Areas
Fill material has been identified in four distinct zones within the Hornsby Quarry site (PSM, 2007), as
shown in Figure 6-6. The four fill zones are:


The eastern fill area consisting of non-engineered fill.



The crusher plant fill area consisting of approximately 1.2 metres of well graded, medium density
engineered fill above approximately one metre of non-engineered clayey sandy gravel fill.



The south western fill area consisting of non-engineered sandy gravels with some boulders and
cobbles up to one metre in depth and non-engineered clayey gravely sands interspersed with
boulders and man-made items.



The northern fill area on the northern slope, which constitutes an approximately five metre high
acoustic mound, constructed using what is assumed to be non-engineered fill.
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Geotechnical conditions
The risk of instability associated with the quarry void slopes is shown in Figure 6-7. A study by PSM
(2007) found that all four faces of the quarry void present a high risk of small scale instability and slips
(at bench scale). A summary of these risks is as follows:


South face - moderate risk of moderately deep seated sliding, which has the potential to extend
to up to 25 metres behind the crest. This could impact on the existing access road on the
southern side of the quarry.



North face – no explicit risk of deep seated sliding in the slopes to the north of the quarry site, i.e.
below the residential areas which are located beyond the northern batter. The north face does
not present a risk to the residential dwellings north of the quarry.



Eastern face - low risk of deep seated instability due to the advantageous orientation of the
bedding features in the breccia.



Western face - low risk of deep seated instability due to the orientation of defects in the face.

Investigations by Coffey (1990) and PSM (2007) found that fill material on the eastern side of the
quarry, consisting predominantly of overburden material generated during quarry operations,
presented computed levels of safety which were less than would typically be expected for properly
engineered, permanent fill features.
Fill materials on the northern batter present a moderate and high risk of instability. There is also a
moderate risk of shallow instability on the northern batter above RL 90 metres, in the residual soils
and upper, weathered breccia rock. When water levels rise in these materials the risk of instability
increases to high.

.
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Soils
The soil landscapes and characteristics of the site have been described based on the Soil
Landscapes of the Sydney 1:100,000 Sheet (Chapman, G.A. and Murphy, C.L., 1989). The proposed
works area comprises the Hornsby, Lucas Heights and Hawkesbury soil landscapes. Relevant
characteristics of these soil landscapes are described in Table 6-34 and shown in Figure 6-8.
Table 6-34 Soil landscapes

Soil landscape
Hornsby

Lucas Heights
Hawkesbury

Characteristics
Occurs on gently undulating rises to steep low hills on deeply weathered basaltic
breccia.
Extreme soil erosion hazard and localised mass movement hazard.
Occurs on gently undulating crests and ridges on the Mittagong Formation.
Generally a moderate erosion hazard but can range from slight to extreme.
Occurs on rugged, rolling to very steep hills on Hawkesbury Sandstone.
Extreme soil erosion and mass movement (rock fall) hazard.

Acid sulfate soils
A search of the Australian Soils Resource Information System (ASRIS) and the Hornsby LEP acid
sulfate soils map indicates that there is a low probability of acid sulfate soils occurring across the site.

Hydrogeology
Two groundwater systems occur within the proposed works area (PSM, 2007):


System 1 consists of a shallow perched water system located within fill material and underlying
weathered breccia rock. Groundwater is present in the soil, fill pores and in fractures in the
weathered breccia.



System 2 comprises a deeper system located within the fresh breccia and surrounding
Hawkesbury Sandstone. Groundwater is present within secondary structural features such as
joints, fractures and bedding planes.

Water flows into the quarry void as surface water runoff and groundwater inflow. Discharge from the
quarry void is via water pumping and evaporative losses (PB, 2004). Recharge to the shallow and
deep aquifers occurs via rainfall infiltration and runoff (PB, 2004). Discharge from the shallow aquifer
occurs as leakage into the quarry void and via direct discharge into Old Mans Creek (PB, 2004). The
shallow aquifer also leaks into the underlying fractured rock aquifer (PB, 2004).
Groundwater inflow to the quarry void was modelled by PSM (2007). Inflows were also calculated by
AECOM as part of this project in order to estimate the amount of water which would be expected to
flow into the quarry void as the filling of the void with spoil progressed. The model developed by PSM
determined inflow to be at about 0.3 litres per second at a water level of 28.5 metres AHD (water level
in the quarry pit at the time of the PSM (2007) assessment). AECOM calculated groundwater inflow at
around RL 8 (the level at which spoil emplacement would commence following the initial dewatering
of the void to base level), to be 12 litres per second.
The difference in calculated inflow rates between the PSM and AECOM groundwater calculations can
be attributed to the use of different values of hydraulic conductivity. Although it is not clear from the
PSM modelling report what value of hydraulic conductivity was used, the AECOM calculations used a
conservative value of 0.01 metres per day for a fractured igneous rock.
The findings of both the PSM and the AECOM studies indicate that groundwater inflow would vary
linearly with the height of water or fill in the quarry void. Groundwater inflows into the void would
decrease with increasing water/fill levels, with inflow levels approaching zero when water/fill levels
approach the rim of the quarry void. Weather conditions and water level in the quarry are considered
to have the most impact on groundwater inflow (PSM, 2007, as cited in Cardno, 2013).
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It is estimated that there is currently around 50 mega litres of water in the quarry void (advised by
Hornsby Shire Council, 9 March 2015).
Six existing registered bores have been identified within two kilometres of the Hornsby Quarry site
from a search of the Australian Groundwater Explorer (BOM, 2015) indicating groundwater usage in
the area is limited. These registered bores are summarised in Table 6-35 and Table 6-34 and shown
in Figure 6-5. These bores are at a sufficient distance not to be impacted by the quarry water
management practices (PB, 2004).
Table 6-35 Registered groundwater bores (BOM, 2015)

Bore ID

Bore depth
(metres)

Purpose

Latitude

Longitude

GW111573.1.1
GW111574.1.1
GW111575.1.1
GW111576.1.1
GW108651.1.1
21210084.1.1

5
5
6
5
6
Unknown

Monitoring
Monitoring
Monitoring
Monitoring
Water supply
Unknown

-33.6901
-33.6900
-33.6900
-33.6899
-33.6852
-33.6931

151.1060
151.1059
151.1061
151.1059
151.1006
151.0848

Distance
from
quarry
site
(km)
1.59
1.60
1.60
1.60
1.61
0.75

Direction
from
quarry
site
North east
North east
North east
North east
North east
North west

Groundwater levels
Groundwater levels within the two groundwater systems have been derived using two sources of
available piezometer data:


One deep piezometer in the eastern portion of the site which was originally drilled by Coffey
Partners in 1989, and relocated by PSM in 2006 approximately 140 metres east of the quarry
void. (piezometer reference BH 18).



A single, vibrating wire piezometer installed in a borehole drilled by PSM in November 2006,
approximately 50 metres south west of the quarry void (piezometer reference BH HQ1). BH HQ1
was drilled through the breccia rock at the south western part of the site into the surrounding
Hawkesbury sandstone.

The locations of the two bore holes from which piezometer data has been obtained are shown in
Figure 6-5. The piezometer drilled by PSM in 2006 (BH HQ1) was installed to a vertical depth of
approximately 80 metres at RL 27.45 metres, from which a water table at approximately RL 79.3
metres was calculated in December 2006 (PSM, 2007).
Piezometer data for the period 20 November 2006 to 2 July 2010 for BH HQ1 is included in
Figure 6-9. Interpretation of the data suggests a gradual rise in the groundwater level in the south
west of the site, followed by a moderately sharp decrease in groundwater levels in the period
November 2009 to January 2010. PSM (2010) in correspondence with Hornsby Shire Council
suggested that the decrease in groundwater levels in BH HQ1 in this time period would likely be
associated with the commencement of groundwater dewatering from the quarry void and as such may
be a reflection of the groundwater drawdown in the slope wall associated with pumping operations.
Modification of the quarry landscape since 1990 has been minimal so groundwater conditions are
expected to be consistent with those measured by PSM in 2006. This conclusion is supported by
groundwater level measurements, conducted by PSM at the deep piezometers originally installed by
Coffey Partners in 1989 (BH 18 in the eastern portion of the site), which was relocated by PSM as
part of its 2006 study. The PSM measurement of BH 18 found that the measured groundwater level
determined by Coffey (as referenced in PB, 2004) was fundamentally the same as that measured by
PSM in 2006.
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Interrogation of the site suggests that fluctuations in groundwater levels within the Hawkesbury
Sandstone and volcanic breccia are a response to climatic conditions, rainfall recharge via direct
infiltration and evaporation from the quarry (PSM, 2007 and PB, 2004). Fluctuations are expected to
oscillate seasonally in accordance with climatic seasonal variability (PB, 2004 and PSM, 2007)
The magnitude of groundwater level movements within the Hawkesbury Sandstone and Wianamatta
Shale is currently unknown. As part of the project, groundwater monitoring, including the
measurement and recording of groundwater levels beneath and around the site, would continue to be
conducted in accordance with the conditions of the Hornsby Shire Council groundwater dewatering
licence for the duration of the project.
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Figure 6-9 Piezometer Record BH HQ1 2006 to 2010 (PSM, 2010)
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Groundwater quality
Groundwater within Hawkesbury Sandstone across the Sydney basin is of low to moderate salinity,
with electrical conductivity typically between 500 microsiemens per centimetre (μS/cm) and
2,000 μS/cm. The groundwater is also slightly acidic with pH generally varying between 4.5 and 6.5.
The groundwater tends to have naturally elevated iron concentrations. The quality of groundwater in
the shale of the Wianamatta Group tends to be inferior to groundwater in sandstone, with electrical
conductivity varying between 2,000 μS/cm to more than 10,000 μS/cm in the Sydney Basin (AECOM,
2015). The results of groundwater quality analysis undertaken for the NorthConnex project broadly
aligned with these findings.
Historical groundwater monitoring data has been analysed to identify potential groundwater
contamination and to characterise groundwater quality around the site. This data has included
information from:


An assessment conducted by PB in 2004, which included monitoring data provided by Hornsby
Shire Council dating from April 2004.



An assessment conducted by PSM in 2007, which included monitoring data provided by Hornsby
Shire Council for a period stated by PSM to be from August 2004 to October 2005.



Monthly physico-chemical measurements of the discharge water from the quarry void taken by
Hornsby Shire Council during the period 19 January 2010 to 11 September 2014. The
measurement point comprises site 085, a square notch weir uphill of the quarry water discharge
point in Old Mans Creek, south west of the quarry void.

PB (2004) determined that there was little variation with depth in the field parameters from the quarry
void indicating that under the conditions at the time of the assessment, stratification had not occurred.
Water quality within the quarry pond was classified as being generally fresh, good quality water. Total
metal concentrations were found to be low and to reflect natural, uncontaminated conditions. Nutrient
calculations were also low and did not indicate any contamination.
The results of the PSM (2007) study of groundwater and quarry pond water quality are generally
consistent with the findings of the earlier PB analysis. PSM also concluded that shallow water within
the quarry pond was of low salinity approaching potable water quality.
In addition, analysis of a total of 65 samples taken by Hornsby Shire Council of the discharge water
from the quarry void during the period 19 January 2010 to 11 September 2014 found that the quality
of the quarry void water being discharged met or exceeded the requirements for water quality as
specified in Hornsby Shire Council’s groundwater dewatering licence and was therefore consistent
with the quarry void water quality findings of PSM (2007) and PB (2004), where the water in the
quarry void was found to be of low salinity and approaching potable water quality.
The results of this sampling are summarised in Table 6-42 and Table 6-43 of Section 6.4 (Surface
water). Discharge water is drawn by pump in the quarry void at four metres below surface water level.
The quality of the water at the discharge point is assumed to be equivalent to the quality of the water
within the quarry void as there is no water treatment currently taking place prior to discharge.

Groundwater Dependent Ecosystems
Groundwater Dependant Ecosystems (GDEs) are defined as ecosystems whose current species
composition, structure and function are reliant on a supply of groundwater as opposed to surface
water supplies from overland flow paths. The frequency of groundwater influence may range from
daily to inter-annually, however it becomes clearly apparent when either the supply of groundwater or
its quality (or both) is altered for a sufficient length of time to cause changes in plant function.
Groundwater use by an ecological community or individual species does not necessarily imply
groundwater dependence.
In Australia, the majority of ecosystems have little to no dependence on groundwater, although the full
understanding of the role of groundwater in maintaining ecosystems is generally poor. The exception
to this is wetland communities, for which it is thought that most have some level of dependence on
groundwater resources.
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Groundwater in the Hornsby Quarry study area has a current water level of around 19 metres AHD
(C Clendinning (Hornsby Shire Council) 2015, pers. comm., 2015). Land surrounding the quarry rim is
between 60 and 180 metres AHD, resulting in a water table of between 31.5 metres and 121.5 metres
below ground level.
As detailed in Section 7.3 (Biodiversity) and in the technical working paper: biodiversity
(Appendix G), the main GDE in the study area is Sandstone Blackbutt Woodland. While this
vegetation type has a ‘moderate’ chance of being groundwater dependent, the water levels in the void
are likely to be significantly lower than the root zone for the plants in this vegetation type.

Known and potential sources of contamination
Known and potentially contaminated sites identified within the vicinity of the Hornsby Quarry site are
presented in Figure 6-10. These sites were identified through searches of:


The public register of notices issued by the EPA under the CLM Act.



The public register of sites notified to the EPA under the CLM Act.



A review of current and former land uses adjacent to the project area including the potential for
asbestos containing materials, synthetic mineral fibres, lead-based paint and polychlorinated
biphenyls in buildings present on and adjacent to the site.

Where a ‘notice’ has been issued by the EPA, it indicates that a site is known to be contaminated to
an extent that warrants regulation. A site that has been notified to the EPA indicates that the
landowner or person, whose activities have contaminated land, has informed the EPA that a site may
be contaminated at a level triggering regulatory action. Notified sites may or may not be contaminated
to an extent to warrant regulation by the EPA.
An online search of the record of notices returned one result:


A ‘declaration of significantly contaminated land’ pertaining to the Shell Hornsby site at 194-206
Pacific Highway, Hornsby, 2077, located approximately 800 metres to the south east of the
proposed works area (EPA, 2015).

PB (2004) summarised previous site inspections and NSW WorkCover records relating to the keeping
of dangerous goods at the Hornsby Quarry site, identifying a number of potential sources of
contamination. The findings of the PB investigation have been combined with investigations by
PSM (2007), Cardno (2013) and consultation with Hornsby Shire Council, to establish primary areas
of potential contamination as being in the vicinity of the following:


Crushing plant facility located south of the quarry void.



Partial remains, consisting primarily of foundation material, of (demolished) workshop buildings,
located west of the quarry void.



Fuel storage and dispensing facilities located near to the demolished workshop buildings on the
western side of the quarry void.



Two 28,000 litre aboveground storage tanks on the western side of the quarry void. One tank is
currently being used for storage of diesel for groundwater maintenance pumping being
undertaken by Hornsby Shire Council.



One 1,000 litre diesel generator at approximately RL 46 AHD on the western side of the quarry
void, located inside of a container. The generator is currently being used by Hornsby Shire
Council to undertake groundwater level maintenance pumping within the quarry void.



Explosive magazines near the historic cemetery south-east of the quarry void.



A detonator magazine located to the west of the quarry void in the vicinity of the demolished
workshop area.
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Areas of fill, consisting predominantly of overburden material generated during quarry
operations, on the northern, eastern and south western sides of the quarry void.

A summary of these potential contamination sources and associated contaminants of potential
concern is provided in Table 6-36 and their location is shown in Figure 6-10.
Table 6-36 Potential contamination sources and associated contaminants of concern (PB, 2004)

Area

Potential contaminant source

Workshop and office area buildings
Two above ground storage
Fuel (diesel).
tanks and bowsers, each with a
capacity of 28,000 litres.

Potential contaminants of
concern

One above ground storage tank
with a capacity of 1,000 litres.
Previous petrol underground
storage tank and associated
pipe work/bowsers.
One above ground storage tank
and sump.

Fuel (diesel).

Total petroleum hydrocarbons
(TPH), benzene/ toluene/
ethylbenzene/ xylenes (BTEX),
polycyclic aromatic
hydrocarbons (PAHs).
TPH, BTEX, PAHs.

Fuel (petrol).

TPH, BTEX, lead.

Waste oil/ solvents.

Storage of oils.
Storage of derelict machinery.
Degraded building materials.
Electricity substation.

Oils (lubricants, hydraulic).
Corrosion of equipment.
Fibrous cement sheeting and
corrosion of metal surfaces.
Transformer oil.

TPH, BTEX, PAHs, phenols,
solvents (volatile hydrocarbons,
semi-volatile organic
compounds), heavy metals.
TPH, PAHs.
Heavy metals.
Asbestos and heavy metals.

Weed spraying.

Weed control chemicals.

Crushing Plant Facility
Machinery and vehicle parking.
Storage/use of oils and
stabilising agents (e.g. cement,
limes).
Degraded building materials.

TPH, PAH, polychlorinated
biphenyls (PCBs).
Organochlorine pesticides
(OCPs), organophosphate
pesticides (OPPs) and arsenic.

Leakages of hydraulic and
lubricant oils as well as fuels.
Oils, cements and limes.

TPH, BTEX, PAHs, heavy
metals.
TPH/PAHs, heavy metals and
elevated (alkaline) soil pH.

Fibrous cement sheeting and
corrosion of metal surfaces.

Asbestos and heavy metals.

Filled Areas
Fill material other than that
derived from quarrying
operations (i.e. overburden
material).

Imported fill materials
(uncontrolled activities).
Equipment breakdowns and
fluid loss (oils, fuels and
hydraulics).
Explosive and detonator magazines
Storage of explosives and
Explosives (gelignite)
detonators.
detonators.
Weed spraying.
Weed control chemicals.
Degraded building materials.
Fibrous cement sheeting and
corrosion of metal surfaces.
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6.3.3

Assessment of potential impacts

Potential impacts resulting from the proposed works including management of groundwater inflow and
drawdown, contamination and ground movement have been assessed based on the available
background data. Environmental management measures are provided in Section 6.3.4.

Erosion and sedimentation
The proposed works would result in surface excavation and earthmoving in and around the quarry site
during the establishment works. Bridge Road and track would be widened and stockpile and spoil
loading areas would be established at Old Mans Valley. During operation a significant quantity of spoil
would be transported to the site, handled at the stockpile sites and conveyed into the quarry void. The
works would have the potential to result in erosion from the construction site and sedimentation
impacts to downstream watercourses. The risk of erosion and sedimentation would be amplified by
the steep topography of the quarry site. Further details regarding erosion and sedimentation are
provided in Section 6.4 (Surface water and flooding).

Acid sulfate soils
Acid sulfate soils or potential acid sulfate soils are not expected to occur within the Hornsby Quarry
site. However, in the unlikely event that acid sulfate soils are encountered, they would be effectively
managed in accordance with the Acid Sulfate Soil Manual (Acid Sulfate Soil Management Advisory
Committee, 1998).

Groundwater
The project has the potential to affect groundwater in the following ways:


Changes to the quantity and quality of groundwater during spoil management activities.



Changes to the quantity and quality of groundwater once spoil material has been placed into the
quarry void and compacted.

An assessment of the impact that filling the quarry void with ENM and VENM would have on the flow
of groundwater in the vicinity of the quarry has been undertaken (AECOM, 2015).
Published hydraulic conductivity values for a fractured igneous rock (comparable to the volcanic
breccia that was historically removed from the site) range from 0.0007 meters per day to 30 metres
per day. Hydraulic conductivity values for sandstone range from 0.00003 metres per day to 0.5
metres per day (Domenico and Schwartz, Physical and Chemical Hydrogeology, 1990 as cited in
AECOM, 2015).
The ENM and VENM to be beneficially reused at the Hornsby quarry site would be derived from
crushed sandstone, which would be compacted into the quarry void. Once compacted, the hydraulic
conductivity of this material is likely to be around 0.01 to 0.001 metres per day, which is towards the
middle of the range of values published for fractured igneous rock. It is therefore anticipated that
hydraulic conductivity through the compacted, crushed sandstone would be similar to the material
historically removed from the quarry void.
In addition, the groundwater flow velocity through the compacted ENM and VENM and volcanic
breccia would be dependent on the groundwater flow through the surrounding bedrock where the
groundwater is recharged and discharged. These variables would remain constant before and after
emplacement of spoil within the quarry void, suggesting that the groundwater flow velocity following
completion of the project would be comparable to the groundwater flow velocity that would have
existed through the site prior to historical quarrying activities.
The quarry void would be dewatered through initial and ongoing maintenance pumping, to lower and
maintain groundwater at safe levels during the handling of spoil within the void. Dewatering and
maintenance pumping would be conducted in accordance with the groundwater dewatering licence
issued to Hornsby Shire Council. The licence provides for an annual extraction allowance of 370
mega litres (or approximately 1 mega litre per day) per year over the five year term of the licence (17
April 2014 to 16 April 2019).
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AECOM (2015) calculated the anticipated groundwater inflow for each of the 33 months of the project
to estimate the amount of water that would be extracted from the quarry void during the project. The
dewatering would consist of initial dewatering of the quarry void and ongoing maintenance pumping
whilst the quarry void is progressively filled to around RL 64 metres. AECOM found that the
dewatering required for the project would be in accordance with the licence conditions. The
calculation has accounted for the changing base levels, changing hydraulic gradients, changing
quarry geometry and changing saturated surface area of the quarry void as it is progressively filled.
The assessment concluded that groundwater inflow would be greatest when the quarry void is first
dewatered to around RL 8 metres and would progressively decrease as the quarry void is infilled with
spoil material. A total of around 636 mega litres would be extracted over the 33 month period
including the initial pumping of 50 mega litres to dewater the void to RL 8, which would be in
accordance with the limits established in the groundwater dewatering licence issued to Hornsby Shire
Council.
In the first month of spoil emplacement the flow rate was estimated to be 12.5 litres per second
decreasing to 7.9 litres per second after the first year. These flow rates are based on the use of
conservative hydraulic conductivity values for fractured igneous rocks of 0.01 metres per day. Based
on these flow rates, it was calculated that after the first 12 months an estimated 360 mega litres would
be pumped from the quarry (initial dewatering and maintenance pumping) declining to 190 mega litres
for the second year (maintenance pumping) and 85 mega litres for the last nine months of year 3
(maintenance pumping).
The lateral extent of groundwater drawdown as a consequence of initial quarry void dewatering would
depend on the hydraulic conductivity of the surrounding bedrock (Wianamatta Shale), and the
duration of dewatering. Because the hydraulic conductivity and transmissivity of the Wianamatta
Shale is low (transmissivity of 4 square metres per day in AGL, 2013) groundwater drawdown within
the shale would be very steep adjacent to the quarry and the drawdown would decrease rapidly away
from the quarry.
Summary calculations using the Cooper Jacob modified non-equilibrium equation (flow rate of
10 litres per second, storativity of 0.1, and transmissivity of 4 square metres per day) indicate that
after 30 days of void dewatering:


The drawdown at a distance of 10 metres from the quarry void would be 56 metres.



The drawdown at a distance of 50 metres from the quarry void would be 1.3 metres.

These calculations support the conclusion that drawdown influence would decrease rapidly with
distance from the edge of the quarry void.
Following the completion of spoil emplacement activities, the height of the quarry void would be about
RL 64 metres. As the height of fill would not reach the rim of the quarry, it is anticipated that
groundwater would continue to seep into the quarry void after the completion of spoil emplacement
activities at around RL 64 metres. Ongoing management of groundwater inflows, including any
ongoing requirement for dewatering of the quarry void following the completion of the project, would
be undertaken by Hornsby Shire Council in accordance with the existing groundwater dewatering
licence.
Where ongoing dewatering is required following the completion of the project and site handover,
ongoing monitoring of the groundwater levels would be undertaken by Hornsby Shire Council in
accordance with the conditions of the groundwater dewatering licence.
Whilst residual groundwater inflow is likely to continue following the completion of the project, this is
expected to be an improvement on existing conditions. The current project would involve the partial
filling of the void enabling the hydraulic gradient around the quarry site to become closer to pre
quarrying conditions, in comparison to the current situation of an unfilled void. In the absence of the
project, there are no other tangible or viable options for filling the void available in the near future and
the void would potentially need to be maintained under existing conditions (and groundwater inflow
rates) indefinitely. As such it is considered that the project would result in an improvement to the
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current situation in terms of groundwater inflow outcomes and help address an ongoing legacy issue
of land rehabilitation.
During the project, water quality testing of the groundwater pumped from the quarry void would be
conducted in accordance with the conditions of Hornsby Shire Council’s existing groundwater
dewatering licence. Specifically, the discharge criteria outlined in the licence require that:


The pH of the discharge water must be between 6.5 and 8.5 and no other contaminants must be
present; or



The water to be discharged must be treated to bring the pH to a level between 6.5 and 8.5 and
contaminants must be removed prior to discharge; or



The water to be discharged to a receiving water body must be conducted in accordance with the
conditions of a licence granted under the POEO Act; or



The water may be discharged to sewer only under written agreement with the relevant authority.

Where practical and feasible, water pumped from the quarry void during the project would be
beneficially reused on the site for dust suppression, with surplus water discharged in accordance with
Hornsby Shire Council’s existing groundwater licence.
Impacts and potential mitigation measures associated with discharge of groundwater pumped from
the quarry void are addressed in detail in Section 6.4 (Surface water and flooding).
The footings of infrastructure constructed to facilitate spoil emplacement may intersect the shallow
perched aquifer. Excavations may intersect water stored in surface unconsolidated sediments
(Parsons Brinckerhoff, 2004), however, this is unlikely to significantly impact the groundwater flow or
groundwater extraction bores in the vicinity of the site (Cardno, 2013).
An assessment of the potential impacts on groundwater dependent ecosystems is included in
Section 7.3 (Biodiversity) of this EIS and in the technical working paper: biodiversity (Appendix G). In
summary, significant impacts to groundwater users or GDEs are not considered likely as a result of
the project due to:


The distance of nearest groundwater bores to the site (more than 750 metres) and the drawdown
influence of dewatering activities being centred in close proximity to the quarry void (within 10 to
50 metres).



Sandstone Blackbutt Woodland (identified as having a ‘moderate’ chance of being groundwater
dependent) has been mapped greater than 50 metres from the quarry void. Given the close
proximity of the drawdown influence to the edge of the quarry void itself, it is considered unlikely
that this vegetation community would be adversely influenced by drawdown from the project. In
addition, the removal of the void as a source of groundwater following its filling would not directly
impact on any vegetation due to the levels of water within the quarry being well below the root
zone of this vegetation community. Following the filling of the quarry, the hydraulic gradient
around the quarry site is also expected to be closer to pre-existing conditions. This would
ultimately be of benefit to any GDEs in the area by assisting to stabilise groundwater levels at
the site.



Old Mans Creek is approximately 250 metres from the nearest point of the quarry void. As
drawdown influence has been found to decrease rapidly with distance from the edge of the
quarry void, groundwater drawdown impacts on Old Mans Creek are considered to be negligible.



The project is unlikely to affect groundwater quality as the quarry would be filled with ENM and
VENM and would not include contaminated material. The use of only ENM or VENM spoil
material means that impacts on groundwater quality beyond naturally occurring conditions are
unlikely.

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

171

Water Sharing Plan
The rules of the Sydney Basin Central groundwater source as part of the Water Sharing Plan for the
Greater Metropolitan Region Groundwater Sources 2011 (NOW, 2011) and their application to the
project have been considered in Table 6-37.
The potential impacts to groundwater have been assessed against the minimal impact considerations
of the NSW Aquifer Interference Policy (Department of Primary Industries, 2012). For the purpose of
this assessment and in accordance with the determination criteria developed for groundwater source
categories in the Aquifer Interference Policy, the groundwater aquifer is considered to be a less
productive groundwater source and a porous rock water source. The minimal impact considerations
and their application to the project are provided in Table 6-37. The term ‘water supply work’ as it is
used in Table 6-37 and defined in the Water Management Act 2000 (Water Act), broadly
encompasses works constructed for the purpose of taking, storing, conveying, diverting or
impounding water from a water source.
Table 6-37 Groundwater sharing plan rules

Rule
Access rules
Rules for granting of access licences
Granting of access licences may be considered for
the following:


Local water utility, major water utility, domestic
and stock, and town water supply
 These are specific purpose access licences in
clause 19 of the Water Management (General)
Regulation 2004.
 Aquifer (Aboriginal cultural), up to 10 ML/yr
 Commercial access licences under a
controlled allocation order made in relation to
any unassigned water in this water source.
Rules for managing water allocation accounts
Carryover
Up to 10% entitlement allowed.
Carryover is not allowed for domestic and stock,
major utility, local water utility or specific purpose
access licences.
Rules for managing access licences
Managing surface and groundwater connectivity

Application to project

Dewatering of the quarry void would be
conducted in accordance with the dewatering
groundwater licence issued to Hornsby Shire
Council, valid from 17 April 2014 until 16 April
2019 (licence number 10BL602842).

Not applicable. The aquifer interference is not a
carryover water allocation.

Not relevant. The plan has not yet reached
year 7.

From year 7 of the plan, for areas adjoining
unregulated water sources (i.e. rivers and creeks),
existing works within 40 metres of the top of the
high bank of a river or creek, except existing works
for, local water utility, town water supply, food
safety or essential dairy care purposes, will have
conditions which establish:
 the flow class of the river established under
the water sharing plan for the corresponding
unregulated water source, or
 in the absence of a flow class, visible flow in
the river at the closest point of the water
supply works to the river.
These distances and rules may be varied for an
applicant if the work is drilled into the underlying
parent material and the slotted intervals of the
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Rule
Application to project
works commences deeper than 30 metres or no
minimal impact on base flows in the stream can be
demonstrated.
For major utility and local water utility access
licences these rules apply to new water supply
works from plan commencement.
Rules for granting and amending water supply works approvals
To minimise interference between neighbouring
The project is not a water supply work.
water supply works
Consideration has been given to the potential
No water supply works (bores) to be granted or
impact on surrounding water supply works
amended within the following distances of existing
(bores). Table 6-34 concludes that there is a
bores:
low likelihood of the proposed works impacting
on any existing bores.
 400 metres from an aquifer access licence
bore on another landholding, or
 100 metres from a basic landholder rights bore In the event the project does render an existing
bore unviable, consultation would be
on another landholding, or
undertaken with the bore owner to develop
 50 metres from a property boundary (unless
appropriate mitigation measures.
written consent from neighbour), or
 1,000 metres from a local or major water utility
bore, or
 200 metres from a NSW Office of Water
monitoring bore (unless written consent from
NSW Office of Water)
The plan lists circumstances in which these
distance rules may be varied and exemptions from
these rules.
To protect bores located near contamination
No water supply works (bores) are to be granted or
amended within:





250 metres of contamination as identified
within the plan, or
250 metres to 500 metres of contamination as
identified within the plan unless no drawdown
of water will occur within 250 metres of the
contamination source,
a distance greater than 500 metres of
contamination as identified within the plan if
necessary to protect the water source, the
environment or public health and safety.

The project is not a water supply work.
Consideration has been given to the potential
impact on surrounding water supply works
(bores). Table 6-34 concludes that there is a
low likelihood of the proposed works impacting
on existing bores.
In the event the project does render an existing
bore unviable, consultation would be
undertaken with the bore owner to develop
appropriate mitigation measures.

The plan lists circumstances in which these
distance rules may be varied and exemptions from
these rules.
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Rule
To protect water quality
To minimise the impact on water quality from
saline interception in the shale aquifers overlying
Sydney basin sandstone, the bore being used to
take groundwater must be constructed with
pressure cement to seal off the shale aquifer as
specified by the Minister.

Application to project
The project is unlikely to impact on existing
groundwater quality. Extracted groundwater
would be tested and if necessary treated to
meet the requirements of the existing
groundwater licence prior to discharge.
Water discharge quality from the quarry would
comply with the requirements of Hornsby Shire
Council's existing groundwater licence and
ANZECC water quality guidelines.
This discharge water quality is likely to be
higher quality than the receiving surface water
environment.
Only ENM and/ or VENM would be emplaced
into the quarry void.

To protect bores located near sensitive
environmental areas
No water supply works (bores) to be granted or
amended within the following distances of high
priority Groundwater Dependent Ecosystems
(GDEs) (non Karst) as identified within the plan:



Refer to Section 6.4 (Surface water and
flooding) for a detailed discussion of surface
water and flooding impacts.
The technical working paper: biodiversity
includes an assessment of potential GDEs.
This assessment, and a review of the Water
Sharing Plan for the Greater Metropolitan
Region Groundwater Sources 2011 (NOW,
2011) did not identify GDEs within the vicinity of
the quarry.

100 metres for bores used solely for extracting
basic landholder rights, or
200 metres for bores used for all other access
licences.

The above distance restrictions for the location of
works from high priority GDEs do not apply where
the GDE is a high priority endangered ecological
vegetation community and the work is constructed
and maintained using an impermeable pressure
cement plug from the surface of the land to a
minimum depth of 30 m.
No water supply works (bores) to be granted or
amended within the following distances from these
identified features:
 500 metres of high priority karst environment
GDEs, or
 a distance greater than 500 metres of a high
priority karst environment GDE if the Minister
is satisfied that the work is likely to cause
drawdown at the perimeter of the high priority
karst GDE, or
 40 metres of a river or stream or lagoon (3rd
order or above),
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Rule
 40 metres of a 1st or 2nd order stream, unless
drilled into underlying parent material and
slotted intervals commence deeper than 30
metres (30 metres may be amended if
demonstrate minimal impact on base flows in
the stream), or 100 metres from the top of an
escarpment.
The plan lists circumstances in which these
distance rules may be varied and exemptions from
these rules.
To protect groundwater dependent culturally
significant sites

Application to project

No groundwater dependent culturally significant
sites have been identified in the vicinity of the
proposed works area.

No water supply works (bores) to be granted or
amended within the following distances of
groundwater dependent cultural significant sites as
identified within the plan:



100 metres for bores used for extracting for
basic landholder rights, or
200 metres for bores used for all other aquifer
access licences

The plan lists circumstances in which these
distance rules may be varied and exemptions from
these rules.
Rules for replacement groundwater works
A replacement groundwater work must be
constructed to take water from the same water
source as the existing bore and to a depth
specified by the Minister.
A replacement bore must be located within:




Not applicable.
The project is not a replacement groundwater
work.
In the event that a replacement bore is required
for an existing user, the project would consult
with the DPI Water and would consider these
relevant rules.

20 metres of the existing bore; or
If the existing bore is located within 40 metres
of the high bank of a river the replacement
bore must be located within:
20 metres of the existing bore but no closer to
the high bank of the river or a distance greater
if the Minister is satisfied that it will result in no
greater impact

Replacement works may be at a greater distance
than 20 metres if the Minister is satisfied that doing
so will result in no greater impact on the
groundwater source and its dependent ecosystem.
The replacement work must not have a greater
internal diameter or excavation footprint than the
existing work unless it is no longer manufactured.
If no longer manufactured the internal diameter of
the replacement work must be no greater than
110% of the existing work
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Rule
Rules for the use of water supply works approvals
To manage bores located near contaminated sites
The maximum amount of water that can be taken
in any one year from an existing work within 500
metres of a contamination source is equal to the
sum of the share component of the access licence
nominating that work at commencement of the
plan.
To manage the use of bores within restricted
distances
The maximum amount of water that can be taken
in any one year from an existing work within the
restricted distances to minimise interference
between works, protect sensitive environmental
areas and groundwater dependant culturally
significant sites is equal to the sum of the share
component of the access licence nominating that
work at commencement of the plan.
To manage the impacts of extraction
The Minister may impose restrictions on the rate
and timing of extraction of water from a water
supply work to mitigate the impacts of extraction.
Limits to the availability of water
Available Water Determinations (AWDs)
100% stock and domestic, local and major utilities
and specific purpose access licences
1 ML/unit of share aquifer access licences
AWD for aquifer access licences may be reduced
in response to a growth in use.

Trading rules
INTO groundwater source
Not permitted
WITHIN groundwater source
Permitted subject to local impact assessment
Conversion to another category of access licence
Not permitted
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Application to project
Not applicable

Not applicable

Not applicable

Inflow during works would vary according to the
progression of the spoil reuse activities.
At the conclusion of works, the groundwater
flow regime is anticipated to return closer to pre
quarrying conditions by reducing the
groundwater sink that the quarry void has
become. Groundwater velocity through the
compacted ENM and VENM is expected to be
similar to that of the volcanic breccia which
formerly occupied the quarry void.
Not applicable.
Not applicable.
Not applicable.
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Table 6-38 NSW Aquifer Interference Policy minimal impact considerations

No
Water table
1
Water Table – Level 1

Consideration

Less than or equal to 10% cumulative variation in the
water table, allowing for typical climatic “post-water
sharing plan” variations, 40 metres from any:
(a) high priority groundwater dependent ecosystem; or
(b) high priority culturally significant site;
listed in the schedule of the relevant water sharing plan.
A maximum of a two metre decline cumulatively at any
water supply work.

2

Water Table Level 2

Potential impact
There are no high priority
groundwater dependent
ecosystems or high priority
culturally significant sites listed
under Schedule 4 of the Water
Sharing Plan for the Greater
Metropolitan Region
Groundwater Sources (2011)
within 40 metres of the
proposed works area.
Based on the calculations
presented previously, no water
supply works (i.e. groundwater
bores) would undergo a
cumulative decline of more than
two metres.
Level 2 does not apply as Level
1 criteria is not exceeded

If more than ten per cent cumulative variation in the water
table, allowing for typical climatic “post-water sharing
plan” variations, 40 metres from any:
(a) high priority groundwater dependent ecosystem; or
(b) high priority culturally significant site;
listed in the schedule of the relevant water sharing plan if
appropriate studies demonstrate to the Minister’s
satisfaction that the variation will not prevent the long
term viability of the dependent ecosystem or significant
site.
If more than a two metre decline cumulatively at any
water supply work then make good provisions should
apply.
Water pressure
1
Water Pressure – Level 1
A cumulative pressure head decline of not more than a 2
m decline, at any water supply work.

2

Water Pressure Level 2

Based on the calculations
presented previously, no water
supply works (i.e. groundwater
bores) would undergo a
cumulative pressure head
decline of more than two
metres.
Level 2 does not apply as Level
1 criteria is not exceeded

If the predicted pressure head decline is greater than
requirement 1. above, then appropriate studies are
required to demonstrate to the Minister’s satisfaction that
the decline will not prevent the long-term viability of the
affected water supply works unless make good provisions
apply.
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No
Water quality
1
Level 1

Consideration

Any change in the groundwater quality should not lower
the beneficial use category of the groundwater source
beyond 40 m from the activity.

2

Level 2

Potential impact
The beneficial use category of
the groundwater resource would
not be changed beyond 40
metres from the quarry void.
There are no highly connected
surface water sources (alluvial
aquifers) in the quarry vicinity
Level 2 does not apply as Level
1 criteria is not exceeded

If condition 1 is not met then appropriate studies will need
to demonstrate to the Minister’s satisfaction that the
change in groundwater quality will not prevent the long
term viability of the dependent ecosystem, significant site
or affected water supply works.

Ground movement
Studies by PSM (2007) and Coffey and Partners (1990) concluded that the risk of ground movement
at the quarry was constrained to the quarry void and immediate surrounds. Ground movement at the
quarry void would not present a risk to neighbouring properties.
Filling of the quarry void would provide the primary mitigation measure to manage instabilities at the
quarry site. However, a moderate to high risk of small scale instability (at bench scale) around all four
faces of the quarry has been previously identified by Coffey (1990) and PSM (2007). Whilst the PSM
report concluded that there is no risk to neighbouring residential properties, instability of the quarry
faces and the immediate surrounds of the quarry would present a risk to site personnel, facilities and
access associated with the proposed spoil reuse works.
Dewatering of the quarry void may result in a temporary build-up of groundwater pressure within the
volcanic breccia and Hawkesbury Sandstone as hydraulic gradients steepen. Stabilisation of the
quarry face during this period, for example drilling of drainage holes to relieve groundwater pressure,
the use of shotcrete and/or mesh to support zones of weakness and/or installation of rock bolts to
secure loose blocks may be employed to mitigate potential impacts if required.
The eastern side of the quarry site would house the temporary construction compound and temporary
infrastructure required to undertake the works. Coffey (1990) and PSM (2007) found that fill material
on the eastern side of the quarry, consisting predominantly of overburden material generated during
quarry operations, would require further analysis to determine its suitability for structural support.
Excavation and re-compaction of the fill may be required in those areas where structural support is
required. Further investigation into the potential for the proposed works to be exposed to instability
risks and potential management measures would be undertaken as part of ongoing design
development. Details of stabilisation measures, if determined to be required, would be provided in the
Construction Method Statement (CMS) to be compiled by the Contractor. The CMS would be
prepared well in advance of works commencing, with the primary aim to identify and detail high level
risks/hazards, resources, plant and equipment, procurement lead times, approvals, detail drawings
and other details associated with the specific construction methodology processes to be performed for
that element.
At the completion of spoil reuse works, the ground levels over filled areas of the quarry void would be
subject to some degree of settlement, which is likely to be most significant at the centre of the filling
area. Where compaction is not undertaken, settlements would be anticipated to be up to one metre in
the first 10 years following completion of the filling and a further metre during the following 90 years
(PSM, 2007). Compaction during the spoil reuse process would reduce the potential for significant
levels of future settlement.
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Contamination
As detailed above, a number of sites exist in the immediate vicinity of the construction footprint with
the potential to be contaminated as a result of historical land uses and development. In addition, one
known contaminated site is located approximately 800 metres from the proposed project footprint
(Shell Hornsby).
The proposed works area footprint would be constrained to the eastern side of the quarry site and the
interior of the quarry void as shown in Figure 6-6. There would also be the potential for disturbance of
ancillary infrastructure on the western side of the quarry void associated with Hornsby Shire Council’s
groundwater maintenance pumping program. Potential disturbance of areas of known potential
contamination would therefore consist of:


The eastern fill area, which is likely to consist of overburden material extracted from the quarry
pit during quarry operations (PB, 2004). Figure 6-6 shows the locations and depth of fill in the
eastern fill area.



The 1,000 litre diesel generator located inside of a container at RL 46 AHD on the western side
of the quarry void, which would be relocated to a higher elevation at the completion of initial
dewatering and prior to the commencement of spoil emplacement.

The risk of contamination from these two sources would be low. Further investigation of the nature of
the uncontrolled fill materials on the eastern side of the quarry void would be undertaken during
detailed design to ensure that any disturbance of the fill material would not result in the spread of
contamination.
Relocation of the existing 1,000 litre diesel generator would be undertaken in a manner that would
minimise the risk of potential contamination. In addition, it is unlikely that significant contamination of
the site in the immediate vicinity of the generator has occurred, as the generator is a self-bunded unit
and is housed within a container.
The risk of contamination from the known contaminated site (Shell Hornsby) footprint would be low as
this site is located around 800 metres from the project and there is no disturbance of the
contaminated site or neighbouring properties proposed.
Groundwater quality has previously been assessed by PB (2004) and PSM (2007) and has been
found to be reflective of natural, uncontaminated conditions. Groundwater was measured to have low
total metal concentrations and low nutrient calculations. Investigations by PB (2004) indicated that
there was no geochemical stratification within the upper ten metres of the quarry water, therefore
salinity, pH and other geochemical conditions are not expected to alter significantly with depth.
Minimal changes in land use on the site, and within neighbouring properties, indicates groundwater
quality would be relatively static.
Refuelling facilities are not proposed around the perimeter of the quarry void. However there may be
storage of some fuels, oils or hazardous chemicals associated with the project. To minimise the
likelihood of spills and groundwater contamination, hazardous chemicals and fuels would be stored in
a bunded hardstand area, with spill kits to manage spills. Stormwater and sewer facilities associated
with buildings and structures constructed for the filling activities have the potential to leak and
contaminate groundwater. Construction of these waste water facilities in accordance with the relevant
Australian Standards and good management practices would minimise the likelihood of contaminant
spills.
The potential to cause further contamination through accidents or spills of fuels, oils and chemicals
during the project is therefore considered to be negligible. Refer to Section 6.5 (Hazards and risk) for
a detailed discussion of dangerous goods and hazardous substances and associated management
and mitigation measures.
There is the potential for contaminants to be imported to the site within the material that would be
used to fill the quarry. However, this is considered unlikely as, in accordance with the SEARs for the
project, the material proposed to be used to fill the quarry void would consist only of VENM and ENM
generated solely from tunnelling activities required for NorthConnex.
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VENM is naturally occurring rock and soil (including material such as sandstone, shale, clay and soil)
that has been excavated or quarried from areas that are not contaminated with manufactured
chemicals, or with process residues, as a result of industrial, commercial, mining or agricultural
activities and that does not contain any sulfidic ores or soils or any other waste.
ENM is naturally occurring rock and soil (including materials such as sandstone, shale, clay and soil)
that has been excavated from the ground, that contains at least 98 per cent (by weight) natural
material, that does not include material that has been processed or contains acid sulphate soils or
potential acid sulphate soils and does not meet the definition of VENM.
A key difference between VENM and ENM is that VENM exists in its natural undisturbed state at the
time of its excavation, whereas material cannot be classified as VENM if it has been disturbed, such
as through mixing or if there is foreign material present.
Testing of VENM would not be required provided the material meets the definition of VENM in the
POEO Act. Testing and sampling of ENM would be conducted in accordance with the Generator
requirements as specified in clause 93 of the Protection of the Environment Operations (Waste)
Regulation 2014.

6.3.4

Environmental management measures

The emplacement works associated with filling of the quarry void with VENM and ENM would be
expected to alter groundwater flows positively by returning them closer to a pre-quarrying
groundwater flow regime. Impacts associated with groundwater drawdown and ground settlement are
anticipated to be negligible and in accordance with the anticipated future rehabilitation and use of the
site by Hornsby Shire Council. Contamination impacts are considered to be low as the design of the
footprint has sought to avoid areas of potential contamination, and where this would not be possible,
controls would be established so that interaction with any potential sources of contamination present
on the quarry site would be managed appropriately. Excavation works would not impede on the
deeper groundwater aquifer, and only VENM and ENM would be used to fill the quarry void.
Filling of the quarry void would provide the primary mitigation measure to mitigate the potential
impacts associated with instabilities at the quarry site. Further investigation into the potential for works
to be exposed to instability risks and potential management and mitigation measures would be
required as part of ongoing design development and details of any mitigation measures would be
provided in the CEMP.
Environmental management measures relating to hydrogeology and soils are provided in Table 6-39.
Table 6-39 Environmental management measures – hydrogeology and soils

Impact
General

No.
HS1

Acid sulfate
soils

HS2

Groundwater

HS3

HS4
HS5

Environmental management measure
Project personnel would be competent and
trained in systems and procedures.
If acid sulfate soils are encountered, they
would be managed in accordance with the
Acid Sulfate Soil Manual (Acid Sulfate Soil
Management Advisory Committee, 1998).
Undertake groundwater monitoring for the
duration of the project in accordance with
Hornsby Shire Council’s licence
requirements.
Compliance records of any groundwater
monitoring undertaken would be retained.
Where available, and of appropriate chemical
and biological quality, subject to a health risk
assessment, stormwater, recycled water,
groundwater inflows or other water sources
would be used in preference to potable water
for construction activities, including concrete
mixing and dust control.
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Pre-commencement /
during the project
During the project

Pre-commencement /
during the project

During the project
During the project
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Impact
Ground
movement and
settlement

No.
HS6

HS7

Contamination

HS8

HS9

HS10

HS11

HS12

HS13

Demobilisation
General

HS14

Contamination

HS15

Environmental management measure
Further investigation would be undertaken
during detailed design to determine if
stabilising is required to minimise localised
instability of the quarry walls.
Ongoing assessments would be undertaken
during detailed design and construction to
determine the level of potential impact on
personnel and structures and to identify
feasible and reasonable mitigation and
management measures required to minimise
potential ground movement impacts. This
includes assessment of the potential for
instability risks associated with the quarry
walls and the design and development of
appropriate mitigation measures.
A CEMP prepared for the project would
include provisions to manage potential
contaminants and hazardous materials
identified during works.
Potentially contaminated areas directly
affected by the project would be managed in
accordance with the requirements of the CLM
Act and Contaminated Sites: Guidelines for
Consultants Reporting on Contaminated
Sites (EPA, 1997).
Procedures to address spills and leaks would
be developed and implemented during the
works.
A procedure to relocate the existing 1,000
litre AST containing diesel on the western
side of the quarry void would be established
to ensure relocation would not result in any
potential contaminates being leached from
the tank.
ENM imported to the site for the purpose of
emplacement into the quarry pit would meet
chemical and other material requirements of
the 'excavated natural material order' under
Part 9, clause 93 of the Protection of the
Environment Operations (Waste) Regulation
2014.
A CEMP prepared for the project would
include provisions to manage unexpected
finds and hazardous materials identified
during works.
Demobilisation personnel would be
competent and trained in systems and
procedures.
Procedures to address spills and leaks would
be developed and implemented during
demobilisation of the project.
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Pre-commencement /
during the project

During the project

Pre-commencement /
during the project

During the project

Pre-commencement /
during the project
During the project

During the project

Pre-commencement,
during the project

Demobilisation

Demobilisation
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6.4

Surface water and flooding

This section describes the physical environment within the project area in relation to surface water,
including details of catchments, sensitive environments, water quality and flooding. It also details the
impacts associated with the removal of water from the quarry void. An assessment of the existing
groundwater environment and the impacts associated with groundwater inflow and drawdown is
provided in Section 6.3 (Hydrogeology and soils). The discharge water quality monitoring data
obtained from Hornsby Shire Council (data monitored at the flow monitoring tank at the Quarry site
prior to discharge into Old Mans Creek) and analysed as part of this assessment is provided in
Appendix N.
The key objectives of the surface water and flooding assessment were to:


Identify potential impacts on surface water, sensitive environments and water quality associated
with the project.



Identify potential flooding implications of the project, including changes to local drainage and
flooding characteristics, and the potential for the project to be affected during a flooding event.



Identify environmental management measures that would be required to manage the identified
impacts.



Inform the future detailed design of the project with respect to surface water flows and quality.

Table 6-40 sets out the SEARs as they relate to surface water and flooding and where in the EIS
these have been addressed.
Table 6-40 SEARs – surface water and flooding

SEARs
Assessment of construction and operational erosion and
sediment impacts, and details of proposed controls.

Assessment of surface water impacts, including details of
proposed stormwater management systems, having
consideration to impacts on Old Mans Creek and all other
watercourses and riparian corridors potentially affected by
the proposal. The assessment of water quality impacts is
to have reference to relevant public health and
environmental water quality criteria, including those
specified in the Australian and New Zealand Guidelines
for Fresh and Marine Water Quality(ANZECC/ARMCANZ
2000), and any applicable regional, local or site specific
guidelines.

6.4.1

Where addressed
An assessment of erosion and
sedimentation impacts associated with
the project has been completed and is
described in Section 6.4.3.
Management and mitigation measures
are outlined in Section 6.4.4.
Potential surface water impacts, having
regard to relevant public health and
environmental water quality criteria, have
been assessed and are described in
Section 6.4.3.

Assessment methodology

The assessment methodology for the surface water and flooding assessment involved:


Compilation and review of background information (previous studies, survey and mapping data)
relevant to the project, including data on watercourse conditions and water quality to
characterise the existing surface water environment within the potentially affected watercourses.



Identification and assessment of project activities that may impact on the water quality and flood
potential of receiving environments.



Review of Hornsby Shire Council flood maps to determine flood prone areas.
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Identification of mitigation measures, including type of controls and design criteria required to
manage potential impacts.

The surface water assessment also considered the following current policies and guidelines
applicable to water quality management:


Managing Urban Stormwater – Soils and Construction, Volume 1, 4th Edition (Landcom, 2004)
(Blue Book).



NSW Water Quality and River Flow Objectives (EPA, 2006) available at
http://www.environment.nsw.gov.au/ieo/index.htm.



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



Using the ANZECC Guidelines and Water Quality Objectives in NSW (DEC, 2006b).

6.4.2

Existing environment

Catchment and waterways
The project area lies within Old Mans Valley which has a general surface drainage flow direction from
the east to the west. The nearest named watercourse, Old Mans Creek, drains from the south west of
the project area to the west, joining Waitara Creek which flows north to Berowra Creek. The project
area and surface water drainage from it lie within the Berowra Creek sub-catchment of the
Hawkesbury-Nepean Catchment. Figure 1-2 shows the main waterways around the project area.
The Berowra Creek sub-catchment lies between the Cattai sub-catchment to the west and
Cowan/Pittwater sub-catchments to the east. It flows directly into the Hawkesbury Estuary. It is a tidal
river sub-catchment, with 40 per cent of the total stream length having tidal influences. Much of the
lower reaches to the north are located within reserved land (Marramarra National Park and
Muogamarra Nature Reserve), while parts of the upper reaches to the south are located in Berowra
National Park. The catchment is highly developed in the south with the residential, industrial and
commercial development of Hornsby and its surrounding suburbs. The semi-rural areas of Arcadia,
Galston and Glenorie are situated to the west of Berowra Creek. Two wastewater treatment plants
(WWTP) discharge into waterways of the Berowra sub-catchment, one on Waitara Creek in West
Hornsby, and the other on Calna Creek in Hornsby Heights. Water quality in the sub-catchment is
generally poor.
Old Mans Creek, which accepts the majority of the surface water flows from the project area, has a
number of minor tributaries that originate from outside of the Hornsby Quarry site and converge in the
eastern part of the site including:


A remnant and incised drainage line entering the site from the north east, which collects and
conveys residential stormwater flows.



A drainage line which drains areas to the east of the site, and which runs adjacent to the eastern
boundary of the site before joining the north eastern drainage line.



A minor watercourse entering the site from the south east.

These minor tributaries combine and pass through a gross pollutant trap before descending (through
two 1.2 metre diameter pipes in a three metre embankment) into an open concrete lined stormwater
channel (2.6 metres wide by 0.28 metres deep) located on the northern edge of the quarry void. The
concrete lined stormwater channel diverts flows around the quarry void to a discharge point at Old
Mans Creek. Figure 6-11 shows the location and configuration of this surface drainage system.
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The drainage lines in the eastern part of the site, which includes an area proposed for the project
stockpiles, have been significantly altered by historical filling activities, realignment of drainage lines
and installation of stormwater pipes. The original east to west drainage line through the site has been
previously filled with waste rock material from the quarry. Substantial groundwater flow is known to
occur through this infilled drainage line following periods of heavy rain. In 1990, Coffey recommended
that a large rock drain be constructed within the old gully to control subsurface pressures. In 2007,
PSM reported that there was no evidence to suggest that this work had been undertaken and that fill
continued to be placed in this area by the quarry operators after 1990.

Water quality
An annual water quality monitoring program for the Hornsby Shire LGA (including the Berowra Creek
sub-catchment) has been conducted by Hornsby Shire Council since the signing of the Statement of
Joint Intent in 1994. The Statement of Joint Intent was established in response to environmental
issues which included the regular occurrence of algal blooms in the estuarine section of Berowra
Creek, increasing pressures of urban development and sewage discharge issues, tighter pollution
regulations coming into force, the publication of Australian environmental water quality guidelines, and
the recognition of the detrimental impacts of catchment activities on water quality. During 2013-14
water quality was routinely monitored at 57 sites across the Hornsby LGA in both freshwater and
estuarine locations (Hornsby Shire Council, 2014).
The main existing impacts on water quality in Berowra Creek sub-catchment arise from the discharge
of tertiary treated sewage from the West Hornsby and Hornsby Heights WWTPs into Waitara and
Calna Creeks, and from stormwater run-off from the developed urban and commercial areas located
in the south eastern parts of the Hornsby Shire LGA. The rural and rural-residential areas in the
southern end of the Hornsby Shire LGA flow to upper Berowra, Tunks, Still and Calabash Creeks.
Along the south western edge, similar areas flow to Colah and Fiddletown Creeks then to Marramarra
Creek which flows to lower Berowra Creek, close to the Hawkesbury River
The ANZECC Guidelines recommend using trigger values developed on a local or regional scale in
preference to using the ‘default’ values within the guidelines. Water quality data collected by Hornsby
Shire Council from 2002 to 2010 showed that using the ‘default’ values would not be appropriate,
given there were existing exceedances for some parameters.
In order to provide appropriate trigger values, Hornsby Shire Council developed a set of Regional
Environmental Health Values (REHV). These are presented in Table 6-41. These values in some
cases are more stringent than the ANZECC guidelines, and in other cases are less stringent.
However, these values are considered to be more appropriate than the ANZECC ‘default’ values as
they have been determined in the context of the existing ecosystem condition, and provide a realistic
baseline to monitor water quality impacts downstream. These values would continue to be adopted for
the project.
Table 6-41 Hornsby Shire Council - REHVs for water quality

Parameter

Unit

REHV triggers

Electrical conductivity

ms/cm

0.32

Turbidity

NTU

8

Dissolved oxygen

per cent saturation

75 to 118

pH

pH

4.8 to 7

Suspended solids

mg/L

7

Oxidised nitrogen

mg/L

0.05

Total nitrogen

mg/L

0.32

Total phosphorus

mg/L

0.01

Faecal coliforms

CFU/100ml

Median <150 and 80th% <600

* Extract from Hornsby Shire Council Water Quality Monitoring Program, Annual Report 2013-2014.
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Old Mans Creek
The West Hornsby WWTP discharges around 12 mega litres of tertiary treated effluent per day into
Waitara Creek (Hornsby Shire Council, 2013) about 100 metres upstream of the confluence with Old
Mans Creek. The WWTP includes additional phosphorous and nitrogen removal, and disinfection.
Operation of the WWTP is the principal factor affecting water flow rates and water quality through
Waitara Creek, particularly during dry weather.
The water quality of Old Mans Creek is monitored on a monthly basis by Hornsby Shire Council as
part of the Water Quality Monitoring Program (site 115, Old Mans Creek at fire trail crossing of
Rosemead Road). Table 6-42 provides a summary of the water quality monitoring results at site 115
for July 2012 to June 2013 and Table 6-43 provides a summary of the water quality monitoring results
at site 115 for July 2013 to June 2014.
Water quality monitoring results for the July 2012 to June 2013 period (Table 6-42) indicate that the
water quality is largely within the REHV triggers with the exception of pH, where a mean of pH 4.95
was recorded (for the nine samples). Results for suspended solids, oxidised nitrogen and total
phosphorous found that mean values were within REHV triggers, but the maximum values were
above the respective REHV triggers.
Water quality monitoring results for the July 2013 to June 2014 period (Table 6-43) also indicated that
water quality is largely within the respective REHV triggers. Results for turbidity, oxidised nitrogen and
total phosphorous had mean values within the respective REHV triggers, but maximum values which
exceeded the triggers. Results for dissolved oxygen had a mean value which was within, but a
minimum value was below the REHV trigger. The mean and maximum values for electrical
conductivity and faecal coliforms were both above the REHV triggers.
Table 6-42 Water quality monitoring results for site 115 Old Mans Creek (July 2012 to June 2013)*

Parameter

Number of
samples

Temperature

Unit

Mean

Minimum

Maximum

9

o

14.89

9.81

20.12

Electrical conductivity

9

ms/cm

0.17

0.12

0.21

Electrical conductivity

9

µS/cm

143

106

169

Turbidity

9

NTU

1.1

0.2

2.7

Dissolved oxygen

9

mg/L

9.90

7.92

11.61

Dissolved oxygen

9

% saturation

96.51

79.60

106.20

pH

9

pH

4.95

4.65

5.45

Salinity

9

ppt

0.08

0.06

0.10

Suspended solids

9

mg/L

4

1

17

Ammonium nitrogen

9

mg/L

0.01

0.01

0.02

Oxidised nitrogen

9

mg/L

0.02

0.01

0.09

Total nitrogen

9

mg/L

0.14

0.08

0.31

Total phosphorus

9

mg/L

0.01

0.00

0.03

Faecal coliforms

9

CFU/100ml

36

6

190

C

* Extract from Hornsby Shire Council Water Quality Monitoring Program, Annual Report 2012-2013.
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Table 6-43 Water quality monitoring results for site 115 Old Mans Creek (July 2013 to June 2014)*

Parameter

Number of
samples

Unit

Mean

Minimum

Maximum

Temperature

10

oC

19.69

9.40

25.77

Electrical conductivity

10

ms/cm

0.71

0.53

0.82

Electrical conductivity

10

µS/cm

750

546

869

Turbidity

10

NTU

2.5

0.0

10.5

Dissolved oxygen

10

mg/L

7.98

6.63

9.18

Dissolved oxygen

10

% saturation

83.81

60.30

92.70

pH

10

pH

7.93

7.63

8.28

Salinity

10

ppt

0.36

0.26

0.41

Suspended solids

10

mg/L

2

1

6

Ammonium nitrogen

10

mg/L

0.04

0.01

0.17

Oxidised nitrogen

10

mg/L

0.03

0.02

0.12

Total nitrogen

10

mg/L

0.29

0.18

0.54

Total phosphorus

10

mg/L

0.03

0.02

0.05

Faecal coliforms

10

CFU/100ml

5610

37

51,000

* Extract from Hornsby Shire Council Water Quality Monitoring Program, Annual Report 2013-2014.

Topography
The elevation of the land around the quarry void drops from around 180 metres AHD in the east to
around 70 metres AHD in the west. Noteworthy topographical features of the Hornsby Quarry site
include:


The rim of the quarry void is around 90 metres AHD.



The base of the quarry void is around eight metres AHD.



The existing ground level at the site of the project stockpiling area is around 130 metres AHD.



The project site access point at Bridge Road is around 184 metres AHD.

The steep to very steep topography of the site includes many slopes around the quarry void which
exceed a gradient of 25 per cent (Parsons Brinckerhoff, 2004).

Quarry void
The base of the quarry void is flooded and the water level has been managed (under licence) by
Hornsby Shire Council since late 2009. Water is pumped from the quarry void to a discharge point at
Old Mans Creek to maintain the water level within the void below 40 metres AHD. Water is pumped
from the quarry void under a dewatering groundwater licence issued to Hornsby Shire Council by the
NSW Office of Water (now DPI Water).
The dewatering groundwater licence held by Hornsby Shire Council is valid for five years from
17 April 2014. The licence allows up to 370 mega litres of water to be discharged per annum. It is
estimated that there is currently around 50 mega litres of water in the quarry void (advised by Hornsby
Shire Council, 9 March 2015).
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The rate of water filling the void is dependent on:


Catchment surface water inflow – surface water in the immediate vicinity of the quarry void
drains into the void, despite drainage from the broader site passing via a concrete lined drain
that diverts the majority of surface water flow around the quarry void towards the south west.



Groundwater inflow – estimated at between approximately 0.3 litres per second at a water level
of 28.5 metres AHD and around 10 litres per second at a water level of 19 metres AHD (refer to
Section 6.3 (Hydrogeology and soils) for further details).



Weather conditions – particularly the amount of rainfall and evaporation.

The quality of the water in the quarry void is relatively good, with PSM (2007) reporting that overall the
water in the quarry is approaching potable water standard. Table 6-44 provides a summary of the
monthly physico-chemical measurements of the discharge water from the quarry void taken by
Hornsby Shire Council (at the flow monitoring tank at the quarry site shown in Figure 6-11, known as
site 085, a square notch weir uphill of the discharge point in Old Mans Creek). A total of 65 samples
have been taken from 19 January 2010 to 11 September 2014.
Table 6-44 Discharge water quality (total 65 samples from 19 January 2010 to 11 September 2014)

Parameter

Number of
samples

Unit

Mean

Minimum

Maximum

Probe depth

47

m

0.25

0.03

0.50

Temperature

64

oC

20.75

12.09

27.30

Electrical conductivity

63

ms/cm

0.84

0.71

0.92

Electrical conductivity

63

µS/cm

852

762

927

Turbidity

64

NTU

0.9

-0.2

7.0

Dissolved oxygen

64

mg/L

8.94

6.05

13.00

Dissolved oxygen

64

% saturation

99.92

59.00

128.80

pH

63

pH

8.24

7.15

8.68

Salinity

63

ppt

0.42

0.36

0.46

Suspended solids

60

mg/L

1

1

6

Ammonium nitrogen

61

mg/L

0.008

0.005

0.040

Oxidised nitrogen

61

mg/L

0.011

0.005

0.060

Total nitrogen

61

mg/L

0.21

0.16

0.29

Total phosphorus

61

mg/L

0.009

0.004

0.026

Chlorophyll-A

63

mg/L

0.0046

0.0003

0.0169

Faecal coliforms

61

CFU/100 mL

11

1

36

Enterococci

56

CFU/100 mL

7

0

80

Sodium

1

mg/L

0.0681

0.0681

0.0681

Calcium

1

mg/L

49.0

49.0

49.0

Aluminium

3

mg/L

0.0087

0.0050

0.0160

Arsenic

3

mg/L

0.0005

0.0005

0.0005

Cadmium

3

mg/L

0.0005

0.0005

0.0005

Chromium

6

mg/L

0.0005

0.0005

0.0005
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Parameter

Number of
samples

Unit

Mean

Minimum

Maximum

Copper

3

mg/L

0.0007

0.0005

0.0010

Lead

3

mg/L

0.0005

0.0005

0.0005

Manganese

6

mg/L

0.0046

0.0005

0.0070

Molybdenum

3

mg/L

0.0113

0.0110

0.0120

Nickel

6

mg/L

0.0008

0.0005

0.0010

Selenium

3

mg/L

0.0015

0.0015

0.0015

Silver

3

mg/L

0.0005

0.0005

0.0005

Uranium

3

mg/L

0.0005

0.0005

0.0005

Zinc

5

mg/L

0.0039

0.0005

0.0090

Boron

3

mg/L

0.0183

0.0150

0.0240

Iron

6

mg/L

0.0467

0.0070

0.2080

Mercury

1

mg/L

0.0001

0.0001

0.0001

Rainfall
Table 6-45 provides the monthly rainfall data and highest daily rainfall total (per month) for 2013 and
2014 at the Bureau of Meteorology (BOM) weather monitoring site at the Hornsby Aquatic and
Leisure Centre. The data shows that the region is characterised by generally high summer-autumn
rainfall and low winter-spring rainfall.
Table 6-45 BoM monthly rainfall data for 2013-14 at Hornsby Aquatic and Leisure Centre

Rainfall

Monthly rainfall data (mm)
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Highest
Daily

8.6

41.0

21.8

12.8

4.6

11.2

10.8

77.2

13.0

56.6

10.8

45.2

Monthly
Total

21.2

88.6

145.8

60.4

9.2

43.8

17.6

265.0

51.2

79.4

21.2

228.2

Highest
Daily

112.8

65.2

38.0

42.4

45.0

51.8

4.2

7.2

18.4

7.8

69.2

23.0

Monthly
Total

165.6

192.6

90.6

124.2

83.6

205.6

9.8

13.0

21.0

23.0

301.0

35.8

2014

2013
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Sensitive receiving environments
Many of the receiving waters downstream of the project drain to or support sensitive aquatic and
riparian environments, including aquatic ecosystems and fish habitat. These sensitive aquatic and
riparian environments are referred to throughout this section as sensitive receiving environments.
A sensitive receiving environment is defined as one that has a high conservation or community value
or supports ecosystems or human uses of water that are particularly sensitive to pollution or
degradation of water quality. Sensitive receiving environments include:


Nationally important wetlands and significant coastal wetlands listed under State Environmental
Planning Policy No 14 - Coastal Wetlands (SEPP 14) (including actual or potential groundwater
dependent ecosystems).



National parks, marine parks, nature reserves and State conservation areas.



Threatened ecological communities associated with aquatic ecosystems.



Known and potential habitats for threatened fish.



Key fish habitats as identified by DPI.



Recreational swimming areas.



Areas that contribute to drinking water catchments.



Areas that are available or used for aquaculture and commercial fishing.

Table 6-46 identifies the sensitive receiving environments downstream of the Hornsby Quarry
discharge point. There are no wetlands protected under SEPP 14 in the vicinity of project area.
Table 6-46 Sensitive receiving environments and their proximity to the project

Sensitive Receiving Environment

Distance downstream
from project

Berowra Valley National Park
Crosslands Reserve
(recreational swimming area)
Marramarra National Park
Muogamarra Nature Reserve
Priority oyster aquaculture areas

100 metres
12 kilometres
20 kilometres
25 kilometres

Nearest associated
watercourse downstream
of the project
Old Mans Creek
Berowra Creek
Berowra Creek
Berowra Creek
Berowra Creek

Flooding
The Hornsby Quarry site is not located on mapped flood prone land, although localised flooding may
occur during high intensity rainfall events. It is anticipated that these flood events would be infrequent,
and of short duration, and would have limited impacts to surrounding receivers and infrastructure. The
potential for localised flooding is currently managed through the existing drainage and surface water
management infrastructure as described previously.
Parsons Brinckerhoff (2004) assessed the performance of the existing drainage network during five,
20 and 100 year average recurrence interval (ARI) storm events to determine if the drainage capacity
of the quarry area would prove to be a limiting factor to potential future land uses and development.
As the functionality of the existing drainage network system is largely dependent on the capacity of
the existing diversion channel and adjoining pipes that divert the majority of the flow around the north
of the quarry void, the capacity values for these structures were calculated to compare with the peak
flows for the catchment area using the probabilistic rational method (PRM) (Australian Rainfall and
Runoff, 1987).
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The capacity of the diversion channel and adjacent pipes was determined to be sufficient for events
up to around a 20 year ARI as shown in Table 6-47. The capacity of the detention basins upstream of
the exit pipe, the gross pollutant trap, the storage in the eastern site area (which contains the
proposed stockpiling area) and the capacity of the embankment alongside the drainage channel
would determine the extent of any flooding in more intense events.
Table 6-47 Drainage infrastructure capacity (Parsons Brinckerhoff, 2004)

Drainage Infrastructure

Gross pollutant trap pipes
Concrete lined channel
Exit pipe

6.4.3

Design
capacity
(m3/s)
12.33
9.00
8.22

ARI flood capacity (m3/s)
5 year

20 year

100 year

6.83
6.83 to 7.64
7.64

11.34
11.34 to 12.64
12.64

16.59
16.59 to 18.52
18.52

Potential impacts

The proposal would have the potential to impact on surface water and flooding from the following
activities:


Discharge of the water from the quarry void affecting the water quality of Old Mans Creek and
downstream environments.



Pollutants from site activities affecting surface water drainage lines, including accidental spills
and leaks, disturbance of potentially contaminated soils and inadequate waste management.



Worksite drainage - exposure of soils during surface earthworks and stockpiling (including
vegetation clearing, stripping of topsoil, excavation, materials handling and transport) which has
the potential to result in soil erosion and off-site movement of eroded sediments to receiving
watercourses, resulting in increased nutrients, metals and other pollutants.



Changes to surface water flows resulting in flooding.

Discharge of water from the quarry void
Dewatering of the quarry void would be required prior to spoil emplacement commencing. In addition,
ongoing dewatering would be required during the spoil emplacement activities. Dewatering would be
undertaken in accordance Hornsby Shire Council’s existing dewatering groundwater licence.
Initial dewatering of the quarry void would involve removal of water from the existing water level of
around 19 metres AHD to a water level of around nine metres AHD (or a depth of about one metre).
Following the initial dewatering, water from the void would continue to be removed to allow for spoil
emplacement activities to continue.
Void water would be discharged into Old Mans Creek using the existing Hornsby Shire Council
pumping system, however where feasible and reasonable, this water would be used in the first
instance for project activities, such as for dust suppression on site (for conveyor, haulage roads,
stockpiles etc.). Discharge of water currently stored in the quarry void would not significantly impact
the water quality of the receiving environment (Old Mans Creek) as the quality of the discharge water
is good and generally within REHV trigger limits. Once the initial dewatering of the quarry void is
complete, ongoing dewatering would be conducted during the spoil emplacement activities. There is a
greater potential for sediment to be mobilised in the void water at this time as the spoil emplacement
activities would require the movement and compaction of exposed soils. The turbidity of the water
would be managed prior to discharge using techniques such as compartmentalising of the pumping
area (e.g. using on site sediment basins and silt curtains), treatment of the water (e.g. using
flocculants) and testing to determine compliance with licence limits prior to discharge. On site use for
dust suppression would be implemented in preference to discharge as far as possible. Testing of the
discharge water (e.g. pH) would continue to be undertaken during the project to monitor compliance
with the applicable licence. Further details of the requirements of the dewatering groundwater licence
are provided in Section 6.3 (Hydrogeology and Soils).
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With testing of the water quality prior to discharge to Old Mans Creek and the application of the
mitigation measures as described in Section 6.4.4, the potential for impacts on water quality and
downstream sensitive environments from the discharge of void water to the creek would be low.
Hornsby Shire Council has existing agreements in place with DPI (outside its existing licence
conditions) that the discharge rate from the discharge point at Old Mans Creek would not exceed 33
litres per second in order to control erosion impacts at the discharge point. The project would work to
the maximum discharge rate agreed to by Hornsby Shire Council (33 litres per second) and be limited
to the discharge volumes and licence term of the existing Hornsby Shire Council groundwater licence.
As such, the project would not result in discharge/flow impacts to Old Mans Creek beyond what is
already approved and allowed by the existing groundwater licence.

Pollutants from site activities
Site activities can result in release of pollutants to the environment and potentially to receiving
drainage lines or watercourses through:


Accidental leaks or spills of chemicals, fuels, oils and/or greases from plant and machinery,
which have the potential to pollute receiving watercourses and mobilise heavy metals in the
environment. This potential impact and details of the management measures are described and
assessed in Section 6.5 (Hazards and risk).



Disturbance of contaminated land potentially causing contamination of watercourses, impacting
on aquatic and riparian habitats. This potential impact and details of the management measures
are described and assessed in Section 6.3 (Hydrogeology and soils).



Inadequate waste storage and management leading to wastes washing into watercourses. This
potential impact and details of the management measures are described and assessed in
Section 7.9 (Resource use and waste).

The temporary site generators and fuel tanks which have the potential for accidental leaks would be
internally bunded or placed in bunded areas where feasible. Spill kits for cleaning and controlling
chemical, fuel and oil leaks/spills would be readily available and placed at easily accessed locations
around the project site to allow for a rapid response time.

Worksite drainage
Surface water runoff in the stockpiling and conveyor working area has the potential to collect
sediments which can impact receiving water quality if not managed appropriately. Drainage from the
project working areas would be captured by installing stormwater infrastructure to create a project
sub-catchment and to allow for the segregation of ‘dirty’ (site runoff which as the potential to contain
mobilised sediment) and ‘clean’ (runoff from offsite) water.
Temporary erosion and sediment control measures would be used as required and where feasible to
manage potential mobilisation of sediments and impacts to watercourses, with a focus on:


Minimisation of soil erosion and mobilisation of sediment during rain events.



Diversion of ‘clean’ run-off from offsite around or through the worksite without it contacting
exposed soils or mixing with ‘dirty’ onsite water.



Use of suitable sediment retention structures and control measures to filter or retain mobilised
sediment generated during rain events over surface disturbances.



Maximum sediment capture through effective positioning of temporary erosion and sediment
control structures such as sediment basins.



Progressive rehabilitation and/or stabilisation of completed areas to minimise the erosion
hazards.



Inspection and maintenance of erosion and sediment controls.
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‘Dirty’ water captured in sediment control structures would be tested and if required treated (e.g. with
flocculating agents) prior to discharge to the existing stormwater system. By managing and testing
worksite drainage water with the potential for turbidity issues prior to discharge, the water quality
impacts associated with worksite drainage would be negligible.
Although the temporary storage of ‘dirty’ water would be required for sediment control, the quantities
of water discharged the stormwater network would not change significantly. Clean water drains would
not be impeded by capture (for sediment control) and therefore the flow would be maintained through
these drainage lines.

Changes to surface flows
The project may change the surface water flow regimes though:


An increase in impervious surface areas (such as from haul roads and stockpile areas).



Alterations to existing drainage infrastructure and construction of new drainage structures.



Discharge of treated water from sediment basin(s).

Potential impacts to surface water flow regimes may include:


Increased flow rates and volumes in watercourses due to an increase in impervious surface
areas upstream or discharge from sediment basin(s).



Modification, either by mechanical or natural disturbance, of stream beds and banks through
increased erosion.



Sedimentation of downstream waterways resulting from the erosion of upstream waterways.



Localised flooding during high intensity rainfall events.

These potential changes to existing surface water flow regimes would be effectively managed through
the design of stormwater infrastructure to accommodate expected changes in flow rates and volumes,
and the implementation of mitigation and management measures (described in Section 6.4.4).
Primarily this would involve the control of discharge flow rates, as well as other standard construction
management measures.
Existing drainage and surface water management infrastructure, as described in Section 6.4.2, would
continue to manage surface drainage and potential flooding during construction and spoil
emplacement works. Erosion and sediment controls would be used to manage drainage prior to
discharge into the existing drainage infrastructure. Due to the location of the project away from flood
prone land and the maintenance of existing drainage infrastructure, the project would not result in
changes to localised flooding and the risk of the project being inundated during rainfall events is
considered to be low (although there is a potential at the 100 year ARI storm events).
With the implementation of the mitigation and management measures during construction and spoil
emplacement activities, adverse impacts as a result of changes to surface water flow regimes and
flooding would be unlikely. The site drainage system would be designed to reduce the risk of
inundation of the work area during 100 year ARI storm events.
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6.4.4

Environmental management measures

Environmental management measures relating to surface water and flooding are provided in
Table 6-48.
Table 6-48 Environmental management measures – surface water and flooding

Impact

No.

Environmental management measure

Timing

Erosion and
sediment
control

SW1

A Construction Soil and Water Quality
Management Plan would be prepared to
manage surface and groundwater impacts
during construction of the project.
Progressive erosion and sediment control
plans (ESCPs) would be prepared and
implemented in advance of construction,
including earthworks and stockpiling. ESCPs
would be updated as required.
Erosion and sediment controls, including
sedimentation basins, would be designed,
installed and managed in accordance with
Managing Urban Stormwater: Soils and
Construction Volume 1 (Landcom, 2004).
A project soil conservationist would be
engaged and consulted during construction to
provide advice on erosion and sediment
control design, installation and maintenance.
Works would be programmed to minimise the
extent and duration of disturbance to
vegetation.
Soil and land stabilisation would occur as
soon as practicable following construction.
The site would be stabilised through the
application of a sterile cover crop to achieve
a stabilised groundcover. Stabilisation would
be in accordance with Managing Urban
Stormwater: Soils and
Construction Volume 1 (Landcom, 2004) and
would not preclude future land use at the site.
Diversion drains and erosion and sediment
control measures would be in place prior to
the commencement of any stockpiling
activities. Material would only be stockpiled in
designated stockpiling areas.
Inspection of water quality mitigation controls
(e.g. sediment fences, sediment basins)
would be carried out regularly and following
significant rainfall to detect any breach in
performance.
Water discharge quality from the quarry
would comply with the requirements of
Hornsby Shire Council's existing groundwater
licence.
Water efficiency measures would be
implemented with a focus on achieving water
savings and targeting water recycling and
reuse.

Pre-commencement

SW2

SW3

SW4

SW5

SW6

SW7

SW8

Dewatering

SW9

Water efficiency

SW10
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All phases

Pre-commencement,
during the project

Pre-commencement
and during the project
During the project,
demobilisation

Pre-commencement,
during the project

All phases

All phases

All phases
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Impact

No.

Environmental management measure

Timing

Localised
flooding of
receiving
watercourses

SW11

Pre-commencement
and during the project

Contamination

SW13

On-site detention would be provided where
required to mitigate impacts associated with
increased impervious areas.
The maximum discharge rate from the
discharge point at Old Mans Creek would not
exceed 33 litres per second.
Installation of temporary septic, sewerage
and stormwater facilities would be
undertaken in a manner to avoid contact with
the groundwater.

6.5

SW12

Pre-commencement
and during the project
Pre-commencement
and during the project

Hazards and risk

Environmental hazards resulting from the project, and the identification of measures to avoid, mitigate
or manage these risks, are addressed within Chapter 6 (Assessment of key issues) and Chapter 7
(Assessment of other issues) of this EIS.
Hazards arising from incidents during the project could pose a risk to the surrounding community, as
well as the environment. Such potential risks and appropriate management measures are discussed
in the following section.
Table 6-49 sets out the SEARs as they relate to hazards and risk and where in the EIS these have
been addressed.
Table 6-49 SEARs – hazards and risk

SEARs
A Preliminary Hazard Analysis in accordance with the
requirements of State Environmental Planning Policy No
33—Hazardous and Offensive Development and the
Department’s Hazardous Industry Planning and
Assessment Guidelines;
Detailed construction methodology having consideration
of geotechnical stability of the Hornsby Quarry site, walls
and access tracks, prior to, during and after completion of
the proposal;
Processes for identification, management, treatment and
disposal of contaminated spoil; and

An assessment of potential bushfire risks.

6.5.1

Where addressed
A preliminary hazard analysis has been
undertaken in accordance with SEPP 33
and the department’s Hazardous Industry
Planning and Assessment Guidelines
and is included in Section 6.5.1
Hazards and risks associated with the
geotechnical stability of the Hornsby
Quarry site have been assessed in
Section 6.5.1 and in Section 6.3.3 of the
Hydrogeology and soils assessment.
A process for identifying and
management contaminated spoil is
outlined in Section 6.5.2 and would also
be detailed in the CEMP to be prepared
for the project.
An assessment of potential bushfire risks
is included in Section 6.5.1.

Assessment of potential impacts

Site establishment, conveyor construction and spoil emplacement
During site establishment, conveyor construction and spoil emplacement activities, the following
hazards and risks may be associated with the project:


Potential hazards resulting from accidental releases or improper handling and storage of
dangerous goods and hazardous substances within the site.
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Potential hazards resulting from releases of hazardous substances from vehicles transporting
dangerous goods and hazardous substances to and from the site in the event of an accident.



Workplace and public health and safety hazards, such as dangers to construction workers, road
users and the general public. These include risks associated with instability of the quarry walls.



Potential rupture or interference with underground services.



Potential risks from bushfires.

SEPP 33 Screening
While State Environmental Planning Policy No. 33 – Hazardous and Offensive Development
(SEPP 33) does not apply to the project (refer to Chapter 2 Assessment process), the principles of
SEPP 33 have nonetheless been considered regarding potential hazards associated with the project.
The screening thresholds specified in Hazardous and Offensive Development Application Guidelines:
Applying SEPP 33 (Department of Planning, 2011) (Applying SEPP 33) have been applied to
inventories of dangerous goods to be stored at the Hornsby Quarry site. The screening thresholds
represent the level at which dangerous goods may present a credible off-site consequence requiring
further, more detailed assessment of risks.

Storage and handling of dangerous goods and hazardous substances
The types of dangerous goods and hazardous substances that would be stored and used within the
site are outlined in Table 6-49 (the site is detailed in Section 4 Project description).
Minor quantities of other materials (less than 1,000 litres or 1,000 kilograms) may also potentially be
used at the site from time to time. Types and quantities of dangerous goods and hazardous
substances stored and/or used within the project would be typical of a project of this type and scale.
The storage, handling and use of dangerous goods and hazardous substances would be undertaken
in accordance with the Work Health and Safety Act 2011 (WHS Act), the Storage and Handling of
Dangerous Goods Code of Practice (WorkCover NSW, 2005) and relevant Australian Standards. The
assessment of inventories of dangerous goods to be located at the site presented in Table 6-49
demonstrates that the inventory thresholds detailed in Applying SEPP 33 would not be exceeded for
any material on site. The storage and use of dangerous goods and hazardous materials on the project
site would therefore not pose an elevated risk of harm beyond the site boundary.
A register and inventory of the dangerous goods and hazardous substances to be stored on site
would be kept as part of the Pollution and Incident Response Management Plan and Material Safety
Data Sheets (MSDS) for each substance would be obtained prior to their arrival onto site.
Storage would occur in accordance with supplier’s instructions and may include bulk storage tanks,
chemical storage cabinets/containers or impervious bunds. Impervious bunds would be of sufficient
capacity to contain at least 110 per cent of the volume of the largest stored container. Storage areas
would be located away from natural or built drainage lines to minimise the likelihood of pollutants
entering any adjacent watercourses in the unlikely event of a spill or leak escaping the bunded area.
Implementation of environment management measures regarding the storage and handling of
dangerous goods and hazardous substances, as detailed in Table 6-51, would reduce the risk to the
environment, site personnel and the public.

Transport of dangerous goods and hazardous substances
Dangerous goods and hazardous materials that would be transported to the works area are outlined
in Table 6-50. Potential transportation hazards and risks have been considered through comparison
of the type, quantity and frequency of dangerous goods and hazardous materials transportation with
the thresholds presented in Applying SEPP 33. In all cases, the transportation of dangerous goods
and hazardous materials to the site would be well below the Applying SEPP 33 guideline thresholds.
This indicates that risks associated with transport of dangerous goods and hazardous materials are
likely to be negligible.
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Table 6-50 Indicative dangerous goods and hazardous substances stored on site during the project

Material

Diesel

Lubricating and hydraulic oils
and grease

Australian
Dangerous Goods
Code class
C1, PG III

C2

Storage method

Approximate
Storage quantity

Assessment against Applying SEPP 33
inventory thresholds

Self bunded 20,000
litre fuel tank

2 tanks

Diesel is a class C1 flammable liquid and is not
classified in the Dangerous Goods Code.
Information regarding the handling and storage of
diesel would be established in the MSDS for diesel,
to be provided by the material supplier.

25 litre drums

10 drums

Diesel, as a class C1 flammable liquid, would be
stored on site in a separate bund or within a storage
area where diesel would be the only flammable
liquid (the only Class 3 material), and as such would
not be classified as potentially hazardous. SEPP 33
would therefore not apply.
Lubricating and hydraulic oils and grease are class
C2 flammable liquids and are not classified in the
Dangerous Goods Code. Information regarding the
handling and storage of lubricating and hydraulic
oils and grease would be established in the MSDS
for these liquids, to be provided by the supplier.
Lubricating and hydraulic oils and grease, as class
C2 flammable liquids, would be stored on site in a
separate bund or within a storage area where they
would be the only flammable liquid (the only Class 3
material), and as such would not be classified as
potentially hazardous. SEPP 33 would therefore not
be applicable.
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Material

Industrial grade oxygen

Australian
Dangerous Goods
Code class
2.2

Industrial grade acetylene

2.2

3.2 cubic metre
cylinders (13 kg)

3 cylinders

Accelerator for shotcrete
General purpose Portland
cement

3.2
N/A

Nil
Pallet

Nil
½ pallet

Road and joint sealants

N/A

25 litre drums

4 drums

Concrete curing compounds

N/A

25 litre drums

6 drums
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Storage method

Storage quantity

Assessment against Applying SEPP 33
inventory thresholds

8.9 cubic metre
cylinders

3 cylinders

Industrial grade oxygen is a class 2.2 dangerous
good and is therefore not subject to the Applying
SEPP 33 thresholds.
The quantities of acetylene to be stored on site in
individual cylinders would not trigger the Applying
SEPP 33 thresholds (100 kilograms). Maximum
stored inventories on site (250 kilograms) would
also be located more than 25 metres away from the
nearest construction site boundary and would
therefore also not trigger the Applying SEPP 33
thresholds if considered in aggregate.
General purpose Portland cement is not a
dangerous good and therefore does not trigger the
Applying SEPP 33 thresholds.
Road and joint sealants are not dangerous goods
and therefore do not trigger the Applying SEPP 33
thresholds.
Concrete curing compounds are not dangerous
goods and therefore do not trigger the Applying
SEPP 33 thresholds.
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Material

Storage method

Storage quantity

Assessment against Applying SEPP 33
inventory thresholds

Epoxies

Australian
Dangerous Goods
Code class
3 PGIII

25 litre drums

4 drums

Coagulants

N/A

Nil

Nil

Acids

8 PGII

25 litre drums

20 drums

Bases
Disinfectant

8 PGII
8 PGIII

Nil
Nil

Nil
Nil

Anti-scalent
Membrane preservative

N/A
8

Nil
Nil

Nil
Nil

The quantities of epoxies to be stored on site would
not trigger the Applying SEPP 33 thresholds (five
tonnes) if considered as individual containers or in
aggregate.
Coagulants are not dangerous goods and therefore
do not trigger the Applying SEPP 33 thresholds.
The quantities of acids to be stored on site would
not trigger the Applying SEPP 33 thresholds (25
tonnes) if considered as individual containers or in
aggregate.
No bases would be stored on site.
The quantities of disinfectant to be stored on site
would not trigger the Applying SEPP 33 thresholds
(50 tonnes) if considered as individual containers or
in aggregate.
Anti-scalent would not be stored on site.
No membrane preservative would be stored on site.
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Table 6-51 Dangerous goods and hazardous substances transported to construction sites

Material

Diesel

Australian
Dangerous Goods
Code class
C1, PG III

Transport frequency

Transport quantity

Assessment against Applying SEPP 33
inventory thresholds

Around three times
weekly

Around 20,000 litres

Diesel is a class C1 flammable liquid and is not
classified in the Dangerous Goods Code.
Diesel, as a class C1 flammable liquid, would not be
transported with any Class 3 dangerous goods and
would therefore not be subject to the Applying
SEPP 33 transportation thresholds.
Lubricating and hydraulic oils and grease are class
C2 flammable liquids and are not classified in the
Dangerous Goods Code.
Lubricating and hydraulic oils and grease, as class
C2 flammable liquids, would not be transported with
any Class 3 dangerous goods and would therefore
not be subject to the Applying SEPP 33
transportation thresholds.
Industrial grade oxygen is not subject to the
Applying SEPP 33 transportation thresholds.
Industrial grade acetylene would not trigger the
Applying SEPP 33 transportation thresholds for
minimum transport load or transport frequency (two
tonnes, more than 30 times per week).
Accelerator for shotcrete would be transported to
site.
General purpose Portland cement is not subject to
the Applying SEPP 33 transportation thresholds.
Road and joint sealants are not subject to the
Applying SEPP 33 transportation thresholds.
Concrete curing compounds are not subject to the
Applying SEPP 33 transportation thresholds.
Epoxies would not trigger the Applying SEPP 33
transportation thresholds for minimum transport load
or transport frequency (ten tonnes, more than 60
times per week).

Lubricating and hydraulic oils
and grease

C2

Monthly

Around 500 litres

Industrial grade oxygen

2.2

Monthly

25 cylinders

Industrial grade acetylene

2.2

Monthly

25 cylinders

Accelerator for shotcrete

3.2

N/A

Nil

General purpose Portland
cement
Road and joint sealants

N/A

Monthly

2 pallets

N/A

Fortnightly

500 litres

Concrete curing compounds

N/A

Fortnightly

500 litres

Epoxies

3 PGIII

Fortnightly

500 litres
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Material

Transport frequency

Transport quantity

Assessment against Applying SEPP 33
inventory thresholds

Coagulants

Australian
Dangerous Goods
Code class
N/A

Nil

Nil

Acids

8 PGII

Monthly

1000 litres

Bases
Disinfectant

8 PGII
8 PGIII

Nil
Nil

Nil
Nil

Anti-scalent

N/A

Nil

Nil

Membrane preservative

8

Nil

Nil

Coagulants are not subject to the Applying SEPP 33
transportation thresholds.
Acids would not trigger the Applying SEPP 33
transportation thresholds for minimum transport load
or transport frequency (two tonnes, more than 30
times per week).
Bases would not be transported to site.
Disinfectant would not trigger the Applying SEPP 33
transportation thresholds for minimum transport load
or transport frequency (two tonnes, more than 30
times per week).
Anti-scalent is not subject to the Applying SEPP 33
transportation thresholds.
Membrane preservative would not be transported to
site.
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Construction workplace hazards
The proposed works present a number of specific hazards to site workers, members of the public and
equipment. Hazards include minor or major failure of the quarry walls, rock falls and exposure to
airborne pollutants such as dust during stockpiling and emplacement of ENM and VENM into the
quarry void.
There is the potential for rock falls to occur around the quarry walls as a consequence of works within
the quarry void and/or on the quarry rim. A rock fall could potentially injure site personnel and cause
damage to equipment working within the quarry void and on the quarry rim. Steep slopes may pose
an additional risk for site personnel, who could slip or fall, or be injured by unsecured equipment.
An assessment of the stability of the quarry walls would be made by the contractor prior to works
commencing and would inform any requirement for stabilisation works, which could consist of the
installation of drainage holes drilled to relieve groundwater pressure and/or the installation of rock
bolts to stabilise loose blocks within the quarry face. In addition, standard construction practices and
mitigation measures, including the use of appropriate personal protective equipment, properly
secured equipment, safety fencing and overhead protection would minimise the risks associated with
rock falls and steep slopes.

Pedestrian, cyclist and traffic hazards
In order to limit impacts on the current use and amenity of the site, sections of the mountain bike and
pedestrian trails within the publicly accessible areas of the quarry site would be closed or restricted.
However some trails would be retained and kept open for public use during the works. This would
present a number of potential risks to pedestrians and cyclists using the area in the vicinity of the
project works. Figure 4-5 shows the location of mountain bike and pedestrian trails relative to the
project.
The risk of pedestrians and/or cyclists coming into contact with infrastructure associated with the
works, such as the spoil conveyor or mobile plant, would be mitigated via the installation of temporary
security fencing around the works. Where feasible, temporary bridges, or similar structures, would be
erected to provide connectivity between the mountain bike and pedestrian trails. Signage advising of
the works, the areas of public exclusion and any changes to the trail network would also be installed.
Project vehicles, including heavy vehicles hauling spoil, pose a risk to traffic, cyclists and pedestrians.
The Traffic Assessment included in Section 6.1 and the Traffic Management Plan, which would be
prepared by the contractor prior to the commencement of works, would the potential risks project
traffic poses and provides management and mitigation measures to address these risks. This would
include standard traffic control measures for the use of Quarry Road for light vehicles and deliveries
and measures relating to traffic and pedestrian control in emergency situations where Quarry Road
would be required to be used in lieu of Bridge Road. A framework Traffic Management Strategy is
provided in Appendix C (technical working paper: traffic and transport).

Dust
The proposed works may generate dust within the quarry void where spoil spreading and compaction
would occur, within the spoil handling areas with spoil stockpiling activities, and through spoil
transport to the quarry void via the conveyor. Dust generation may cause risks to the health of site
workers. The generation of dust within the quarry void would be minimised by wetting down the spoil
material. A more detailed assessment of the risks posed by the generation of dust to human and
environmental health including associated management and mitigation measures is provided in
Section 6.3 (Air Quality) and Section 7.2 (Health) and has concluded that dust generation impacts
can be managed through the implementation of appropriate management measures.
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Potential contamination hazards
Two sources of potential contamination have been identified as being susceptible to disturbance
during the works. Site establishment works including the construction of the spoil conveyor would
result in disturbance of spoil material on the eastern side of the quarry void. Although the risk of
contamination from the fill material is considered to be low, as the fill material is considered likely to
be overburden material generated during quarry operations, earlier investigations by PB (2004) and
PSM (2007) established that it would be prudent to determine the composition of any fill materials to
be disturbed.
Testing of the fill material would be undertaken by the contractor prior to commencing work as part of
the detailed design of the project and appropriate management and mitigation measures would be
documented in the CEMP if required.
In addition, a diesel generator with a capacity of 1,000 litres is present at an elevation of
approximately RL 46 metres AHD on the western side of the quarry void and is currently used by
Hornsby Shire Council for the purpose of groundwater maintenance pumping. The works would
require that the generator be relocated such that it would not interfere with the spreading and
compaction of spoil within the quarry void. The risk of soil, surface or groundwater contamination as a
result of the generator is considered to be low as the generator is self-bunded and is located inside a
container. A risk assessment would be conducted by the contractor prior to moving the container
housing the generator to a revised location and a procedure for moving the container would be
developed.
A detailed discussion of potential sources of contamination and associated management and
mitigation measures is included in Section 6.3 (Hydrogeology and soils).

Underground services
The potential rupture of underground services when excavating could pose a hazard in the form of
electrocution, release of sewage from a sewer main, or fire if a gas main is impacted. In addition, the
relocation of utilities may result in short term outages of certain utilities to surrounding areas. A range
of urban services and utilities encircle the study area. However, a desktop analysis of utilities within
the project site conducted by PB in 2004 did not identify any services within the project works area. A
Telstra cable was located in the PB assessment south west of the quarry, which would have serviced
the workshop and office buildings previously present west of the quarry void.
The risk associated with these hazards would be minimised by undertaking utility checks (such as dial
before you dig), consulting with the relevant service infrastructure providers and if required, relocating
and/or protecting utilities in and around the project prior to the commencement of the project.
Consultation with service infrastructure providers would be conducted by the contractor and would
commence during the detailed design and continue during the project to mitigate the risk of unplanned
and unexpected disturbance of utilities.

Bush fires
As the project has been declared State significant infrastructure under section 115U (4) of the EP&A
Act, section 115ZG of the EP&A Act exempts the project from any requirement for a bush fire safety
authority under section 100B of the Rural Fires Act 1997. In addition, as the proposed works do not
need development consent under Part 4 of the EP&A Act, the provisions of section 79BA of the EP&A
Act relating to development consent for development on certain bush fire prone land do not apply.
The Hornsby/Ku-ring-gai Bush Fire Management Committee Bush Fire Risk Management Plan 2008
(BRMP) applies to the site and bush fire prone land mapping has been developed and published by
the Hornsby Shire Council in accordance with section 146 of the EP&A Act. Bush fire prone land is
shown in Figure 6-12.
The bush fire risk to the Hornsby Quarry is holistically mitigated under the BRMP. The BRMP details
bush fire management strategies for all bush fire prone assets in the district and schedules specific
bush fire mitigation works over a five year period for all relevant land managers. In addition, the
BRMP requires that a set of standard treatments are applied to the Bush Fire Management
Committee area as a whole to ensure that the risk of bush fire is appropriately mitigated.
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The BRMP divides the areas in which bush fire mitigation actions are defined for the proposed works
into a Strategic Fire Advantage Zone (SFAZ), an Asset Protection Zone (APZ) (Bridge Road) and the
remainder as a Land Management Zone (LMZ). The extent of these zones is shown in Figure 6-13. A
description of the purpose, objectives and zone characteristics of SFAZs, APZs and LMZs is included
in the BRMP.
A set of specific bush fire risk management and mitigation treatments have been developed within the
BRMC and assigned to assets in the Hornsby Quarry and Old Mans Valley (Asset 50 and Asset 79).
These are described in Table 6-52. Responsible parties for each action are also presented in the
table.
Table 6-52 BRMC management and mitigation treatments - Asset 50 and Asset 79

Action description
Hornsby (North)
Asset 50
Inspect and maintain fire trail as
required
Perform annual maintenance
along Asset Protection Zone
Inspect and maintain fire trail as
required
Inspect and maintain fire trail as
required
Inspect and maintain fire trail as
required
Undertake mosaic burn in
Strategic Fire Advantage Zone
Conduct FireWise activity
Hornsby TAFE, Hornsby
Asset 79
Perform annual maintenance
along Asset Protection Zone
Inspect and maintain fire trail as
required
Inspect and maintain fire trail as
required
Undertake mosaic burn in
Strategic Fire Advantage Zone

Comment

Responsible agency

Trail: Berowra Valley Quarry

DECC

Asset Protection Zone: Old
Mans Valley 3
(Bridge Street sic.)
Trail: Clarinda

LGA

Trail: Rosemead

DECC

Trail: Old Mans Valley

LGA

DECC

LGA; DECC
Conduct street meeting, Manor
Road

RFS

Asset Protection Zone: Old
Mans Valley 3
(Bridge Street sic.)
Trail: Clarinda

LGA

Trail: Rosemead

DECC

DECC

LGA; DECC

The project works would not impact on the objectives of the bush fire mitigation actions described in
Table 6-52. Actions associated with each of Asset 50 and Asset 79 could continue to be implemented
as far as reasonable and feasible for the period of the works.
The Bridge Road APZ would continue to function in accordance with its purpose of protecting human
life and property. The widening of Bridge Road would further assist in achieving this purpose. In
addition, any requirement for mosaic burning within the region where the SFAZ and the construction
footprint overlap and within the LMZ would not occur for the duration of the works period. However,
the installation of temporary infrastructure in this area for the period of the works, consisting of
predominantly inflammable material such as crushed rock and spoil stockpiles, would act to mitigate
the risk of bush fire in this area and as such meet the purpose and suppression objectives of the
associated zones.
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Further, the proposed works include the sealing of a number of internal access tracks within the area
east of the quarry void (see Figure 1-3). This would act to further mitigate the risk of a bush fire event
spreading and would also assist emergency vehicles in accessing and moving around the site.
Measures to mitigate and manage bushfire risks where feasible and reasonable would be developed
by the contractor and included as part of site-specific hazard and risk management measures within
the Pollution and Incident Response Management Plan. These would include:


Consideration of the requirement for the establishment of any additional APZs within and around
the site, having regard to the site assessment methodology outlined in the NSW Rural Fire
Service’s publication entitled Planning for Bush Fire Protection 2006 (RFS, 2006). It is
anticipated that, if required, any APZ would be no greater than 20 metres wide and would not
result in disturbance of native vegetation in addition to those areas designated in Section 7.3
(Biodiversity).



Provision of a principal site access point (Bridge Road) and, where required, an alternative site
access point (Quarry Road), to be used in the event of an emergency.



Where feasible and reasonable to do so, use of fire resistant materials in the construction of site
infrastructure, having regard to the relevant provisions of AS3959-2009: Construction of a
Building in Bush Fire Prone Areas (Standards Australia, 2009).



Storage and management of dangerous goods and hazardous materials in a safe, secure
location consistent with the requirements of applicable Australian Standards.



The temporary works site would be maintained in a tidy and orderly manner, with the aim of
minimising potential fuel loads in the event that the sites are affected by a bushfire.

If not properly managed, activities involving flammable materials and ignition sources (for example,
welding) have the potential to increase the risk of fire and bushfire. These types of activities would be
proactively managed to ensure that fire risks both within temporary works areas and potentially
affecting surrounding land are effectively minimised. High risk construction activities, such as welding
and metal work, would be subject to a risk assessment on total fire ban days and restricted or ceased
as appropriate.
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6.5.2

Environmental management measures

The project would require the storage and use of small quantities of dangerous goods and hazardous
substances. These would be transported to site, stored and used in accordance with manufacturer’s
instructions and Australian Standards. Spoil emplacement works within the void and spoil transport
activities to the rim of the quarry void present a risk to personnel and equipment as a result of
potential instability of the quarry walls. These risks would be assessed by the Contractor(s) prior to
the commencement of works on site, and would be documented in a Site-Specific Work Health,
Safety and Remediation Plan and Safe Work Method Statements (SWMS).
Bush fire risks would be managed via the ongoing employment of mitigation measures as defined in
the BRMP. Emergency management and response procedures and site-specific hazard and risk
management measures would be included in the CEMP which would be developed by the
contractor(s) prior to the commencement of the proposed works.
A summary of the environmental management measures relating to hazards and risk for the project
are provided in Table 6-53.
Table 6-53 Environmental management measures – hazards and risk

Impact
General

No.
HR1

Storage,
handling and
use of
dangerous
goods and
hazardous
substances

HR2

HR3

HR4

Environmental management measure
Site-specific hazard and risk management
measures would be included within the
CEMP, which may include items such as:
 Details of the hazards and risk
associated with construction activities for
both surface works and works within the
quarry void.
 Procedures to comply with legislative and
industry standard requirements.
 Contingency plans, as required.
 Site-specific Work Health and Safety
plans and SWMS.
 Training for relevant personnel (including
subcontractors) and site inductions,
including the recognition and awareness
of site hazards and locations of relevant
equipment.
Storage of dangerous goods and hazardous
materials would occur in accordance with
supplier’s instructions and relevant Australian
Standards and may include bulk storage
tanks, chemical storage cabinets / containers
or impervious bunds.
Storage, handling and use of dangerous
goods and hazardous substances would be
in accordance with the Occupational Health
and Safety Act 2000 (OHS Act) and the
Storage and Handling of Dangerous Goods
Code of Practice (WorkCover NSW, 2005).
A register and inventory of the dangerous
goods and hazardous substances to be
stored on-site would be kept as part of the
Construction Environmental Management
Plan and Material Safety Data Sheets
(MSDS) for each substance which would be
obtained prior to their arrival.

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

Timing
Pre-commencement
and during the project

During the project

During the project

During the project

213

Impact

No.
HR5

HR6

Transportation
of dangerous
goods and
hazardous
substances

HR7

Bush fire risk
management

HR8

HR9

HR10

HR11

Environmental management measure
Secure, bunded areas would be provided
around storage areas for oils, fuels and other
hazardous liquids. Impervious bunds would
be of sufficient capacity to contain at least
110 per cent of the volume of the largest
stored container.
Material Safety Data Sheets would be
obtained for dangerous goods and hazardous
substances stored on-site prior to their
arrival.
Transport of dangerous goods and
hazardous substances would be conducted in
accordance with relevant legislation and
codes, including the Road and Rail Transport
(Dangerous Goods) (Road) Regulation 1998
and the Australian Code for the Transport of
Dangerous Goods by Road and Rail
(National Transport Commission, 2008).
Liaise with responsible agencies regarding
the objectives of and compliance with the
bush fire risk mitigation measures for Asset
50 and Asset 79 as defined in the BRMP.
Assess the requirement for any additional
APZ to be established within and around the
temporary construction area.
APZs will have regard to the site assessment
methodology outlined in the NSW Rural Fire
Service’s publication entitled Planning for
Bush Fire Protection 2006 (NSW RFS, 2006)
and will be documented in the Pollution and
Incident Response Management Plan for the
project.
Where feasible and reasonable to do so, fire
resistant materials would be used in the
construction of site infrastructure, having
regard to the relevant provisions of AS3959
2009: Construction of a Building in Bush Fire
Prone Areas (Standards Australia, 2009).
Maintain the temporary construction site in a
tidy and orderly manner, with the aim of
minimising potential fuel loads in the event
that the sites are affected by a bushfire.
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Chapter 7
Assessment of other issues

7

Assessment of other issues

7.1

Air quality

A technical working paper: air quality (Appendix E) has been prepared to assess the potential air
quality impacts of the project. This section provides a summary of the SEARs as they relate to air
quality and where in the EIS these have been addressed.
Table 7-1 SEARs – air quality

SEARs
An assessment of activities that have the potential to
impact on local and regional air quality; and

Details of the proposed methods to minimise adverse
impacts on air quality, particularly in relation to spoil
haulage and emplacement, and mobile plant.

7.1.1

Where addressed
Activities that the potential to impact on
local and regional air quality have been
assessed in Section 6.3 and in
Appendix E.
Management and mitigation measures
are described in Section 6.3 and in
Appendix E.

Relevant pollutants

The proposed works would generate dust during spoil stockpiling and emplacement activities. Dustgenerating activities include the handling of material from haul trucks dumping spoil, transfer of spoil
from temporary stockpiles to the conveyor and the distribution of spoil within the quarry void. Spoil
truck haulage routes within the site would be sealed.
Diesel exhaust emissions from truck haulage activities, mobile equipment and onsite generators
would also result in the emission of combustion products including oxides of nitrogen, carbon
monoxide, particular matter, polycyclic aromatic hydrocarbons (PAHs) and volatile organic
compounds (VOCs).
As such, the following pollutants were assessed in the air quality assessment:


Particulate matter (Total Suspended Particulate (TSP), PM10, PM2.5 and deposited dust).



Oxides of nitrogen.



Carbon monoxide.



PAHs.



VOCs.

Carbon dioxide generated through the consumption of fuel in plant and equipment has been assessed
separately in the greenhouse gas assessment presented in Section 7.10 of the EIS.
Further details of these pollutants are provided in the technical working paper: air quality
(Appendix E).

7.1.2

Assessment methodology

This section provides a summary of the methodology for the air quality assessment and identifies
relevant air quality criteria.

Assessment scenarios
Two operational scenarios were modelled as part of the assessment and are described in Table 7-2
As the timing of stockpiling and void filling is likely to be staggered, Scenario 1 accounts for only
stockpiling activities while Scenario 2 takes into account both stockpiling and void filling occurring
concurrently.
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Table 7-2 Modelling scenarios

Scenario

Scenario Description

Scenario 1

Movement of up to 4,620 bank cubic metres per day of spoil from NorthConnex
project construction sites to the Hornsby Quarry site.
Storage of 170,000 cubic metres of spoil in temporary stockpiles located on the
flats within the eastern part of the Hornsby Quarry site.

Scenario 2

Movement of up to 4,620 bank cubic metres per day of spoil from NorthConnex
project construction sites to the Hornsby Quarry site.
Storage of 170,000 cubic metres of spoil in temporary stockpiles located on the
flats within the eastern part of the Hornsby Quarry site.
Transport of up to 7,920 tonnes per day of spoil from the temporary stockpiles via
conveyor to the quarry floor. A minimum volume of 1,000,000 cubic metres of spoil
would be used to fill the void.

For each scenario it is assumed that the generator powering the onsite conveyor and all mobile
equipment used for the shaping and redistribution of spoil from the temporary stockpiles to the void
would operate for 80 per cent of the time within the confines of the operational hours. This 80 per cent
utilisation rate has been applied to account for normal day to day periods of down time including
during refuelling, staff breaks, equipment maintenance and scheduling of onsite activities.

Dispersion models
The CALPUFF suite of models has been used to model pollutant dispersion from the stockpiling and
filling activities and to estimate the effects of the project on ambient air quality. The CAL3QHCR
model has been used to model pollutant concentrations associated with emissions from vehicles on
surface roads around the project. The outputs from CALPUFF and CAL3QHCR have been combined
with the adopted ambient (background) pollutant concentrations (where applicable) to provide a
cumulative estimate of pollutant concentrations in the vicinity of the project during the spoil
management activities.
The models are described in additional detail in the technical working paper at Appendix E.

Meteorological data
The meteorological data used in the dispersion model are of fundamental importance, as these data
sets drive the predictions of the transport and dispersion of the air pollutants in the atmosphere. The
most critical parameters are:


Wind direction, which determines the initial direction of transport of pollutants from their sources.



Wind speed, which dilutes the plume in the direction of transport and determines the travel time
from source to receiver.



Atmospheric turbulence, which indicates the dispersive ability of the atmosphere.

One year of meteorological data was used in the dispersion modelling (January 2014 - December
2014). Meteorological data were sourced from six local surface meteorological stations located in the
Sydney basin: NorthConnex monitoring stations James Park and Brickpit and BoM and EPA sites
Terrey Hills, Richmond RAAF Base, Prospect and Sydney Airport. These measured data were used
in conjunction with CSIRO’s The Air Pollution Model (TAPM) meteorological data to simulate the
effects of local topography and changes in land surface characteristics.
Additional information regarding the meteorological data, and a full list of all model input parameters
for CALMET and CALPUFF are provided in the technical working paper: air quality (Appendix E).
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Terrain and land use data
Plume transport is influenced by underlying terrain and dominant land use. Terrain elevations were
derived from the Shuttle Radar Topography Mission and the NSW Land and Property Information
(LPI) Light Detection and Ranging (LIDAR) data. Land use data has been derived from the Australian
Bureau of Agricultural and Resource Economics and Sciences (ABARES) and supplied by the OEH.
Specific land use characteristics for the Sydney basin have been applied within the data set for
bushland, agricultural land, dense urban, new urban and established urban areas, as determined from
Gero and Pitman (2006).
Additional information regarding the terrain and land use data are provided in the technical working
paper: air quality (Appendix E).

Sensitive receivers
In order to account for the project's location in a built-up area, pollutant concentrations were
calculated at 420 sensitive receivers. Pollutant concentrations were also calculated at each of the grid
points within the modelling domain. Locations of the sensitive receivers are shown in Figure 7-1.
Further details of the sensitive receivers are provided in the technical working paper (Appendix E).
Existing background concentrations for 2014 at sensitive receiver locations were assumed to be equal
to air quality concentrations recorded at the closest ambient air quality monitoring station James Park
for 2014.

Model input parameters
Data and parameters used as input parameters for CALMET and CALPUFF are presented in
Section 4.6 of Appendix E.

Emissions calculation
Vehicle emission rates were based on internationally recognised emission factors coupled with
projected traffic volumes, including the proportion of heavy vehicles. Emissions associated with the
spoil management activities were based on Australian Government Department of Environment’s
National Pollution Inventory (NPI) Emission Estimation Technique Manuals and the United States
Environmental Protection Agency (US EPA) AP-42, Compilation of Air Pollutant Emission Factors.
Pollutant emissions were calculated using internationally recognised vehicle emission factors
prepared by PIARC (2012), which provide Australian specific emissions based on respective fleet
compositions and is considered to be an appropriate, if conservative, approach.
The surface road modelling reviewed the emissions from diesel heavy vehicles (material delivery
trucks) only. Total suspended particulates were not included in the modelling because the particulate
emissions from vehicle exhausts primarily comprise the smaller fractions (i.e. PM10 and PM2.5).
The haul road assessment modelled the emissions from the delivery trucks to and from the site only,
to avoid double counting of emissions from the existing suburban traffic conditions. Hourly pollutant
emission rates were estimated for each road link applying emissions for heavy diesel vehicles at the
respective grades and speeds from PIARC (2012). Pollutants were modelled for the operational year
2016 using meteorological data from 2014 to capture the likely meteorological conditions. Further
information regarding calculation of emissions from haul roads is included in the technical working
paper: air quality.
Combustion emissions from mobile and stationary plant and equipment for spoil management
activities have been calculated using the NPI Emission Estimation Technique Manual for Combustion
Engines, Version 3.0 (DEWHA 2008). Dust emissions associated with spoil management and
materials handling activities have been calculated using the Emission Emissions Estimation
Technique Manual for Mining, Version 3.1 (DSEWPaC 2012), and the US EPA AP-42, Compilation of
Air Pollutant Emission Factors, Fifth edition (1995) (and updates).
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Table 7-3 summaries the assumptions used in the calculation of emissions from spoil management
activities. Further information regarding emission calculation and assumptions is described in the
technical working paper: air quality.
Table 7-3 Emission calculation assumptions

Parameter

Assigned Value

Correction Parameters
Moisture Content (per cent)

10

Silt Content (per cent)

12

Sealed Road Silt Loading (grams per square metre)

0.6

Unsealed Road Silt Content (per cent)

7.1

Mean Wind Speed (metres per second)

1.96

Mean Vehicle Speed (kilometres per hour)

5

Precipitation greater than 0.25 millimetres (days per year)

229

All hours where wind speed greater than 5.4 metres per second (hours)

20

Activity Rates
Volume of spoil per truck (bank cubic metres)

12

Maximum haul trucks per hour

35
1

Rate of Stockpiling and throughput to conveyor (tonnes per hour)
2

Equipment utilisation (per cent)

900
80

Surface Areas
Exposed area on flats (hectares)

4.3

Exposed area in void (hectares)

7.5

Equipment Numbers
Haul Trucks present onsite at any one time

6

Bulldozer on flats

2

Bulldozer in void

2

Excavator / Front-end loader on flats

2

Excavator / Front-end loader in void

2

Roller in void

2

Articulated dump trucks

2

Water cart

1

Onsite generator (50kVA) (Site and Amenities)

1

Onsite generator (500kVA) (Conveyor)

1

Onsite generator (50kVA) (Pit Amenities)

1

1 A utilisation rate of 80 per cent has been applied to the maximum capacity of the conveyor for emissions
rate calculations; equating to 720 tonnes per hour (refer to Appendix E).
2 Refers to the generator powering the onsite conveyor and all mobile equipment used for the shaping and
redistribution of spoil from the temporary stockpiles to the void
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Emission rates for Scenario 1 and Scenario 2 and associated calculations, and the information
relevant to the surface road modelling emissions are provided in the technical working paper: air
quality.

Mitigation measures applied into the modelling
Best industry practice mitigation measures would be applied on a day to day basis and have been
designed to reduce dust emissions at the source of generation. Best industry practice mitigation
measures assumed in the modelling include:


All site haul roads would be sealed.



Water sprays would be used on the spoil stockpiles and conveyor transfer points.



Water carts would wet down the material being transported by arterial dump trucks and worked
by the roller and bulldozers.



Spoil mounds and wind barriers (e.g. shade cloth on perimeter fencing) would be erected around
materials handling activities and trafficked roads.



Speed limits on internal site haul roads would be managed.

Mitigation measures are described in further detail in Section 6.3.4.

Assessment of pollutants
Detail regarding the assessment of pollutants is included in the technical working paper: air quality
(Appendix E), with a brief summary provided below.

Cumulative assessment
The assessment investigated pollutant concentrations associated with emissions from the spoil
disposal activities (via CALPUFF) and from trucks transporting the spoil to the site (CAL3QHCR). The
predicted pollutant concentrations for each sensitive receiver location from each model have been
summed to provide a total project contribution (i.e. site plus haul route contributions). Further detail
regarding the cumulative assessment is outlined in the technical working paper: air quality
(Appendix E)

Contemporaneous assessment methodology
Where predicted pollutant concentrations added to maximum measured values exceeded (or
approached) their criteria a contemporaneous assessment in accordance with the EPA Approved
Methods (DEC 2005) was completed.
Additional information regarding the contemporaneous assessment methodology is described in the
technical working paper: air quality (Appendix E).

Modelling limitations
The atmosphere is a complex, physical system, and the movement of air in a given location is
dependent on a number of different variables, including temperature, topography and land use, as
well as larger-scale synoptic processes. Dispersion modelling is a method of simulating the
movement of air pollutants in the atmosphere using mathematical equations. The model equations
necessarily involve some level of simplification of these very complex processes based on
understanding of the processes involved and their interactions, available input data, and processing
time and data storage limitations.
As a result, the results of dispersion modelling provide an indication of the likely level of pollutants
within the modelling domain. While the models, when used appropriately and with high quality input
data, can provide very good indications of the scale of pollutant concentrations and the likely locations
of the maximum concentrations occurring, their outputs should not be considered to be representative
of exact pollutant concentrations at any given location or point in time. As stated above, however, the
model predictions are typically conservative, and tend to over predict maximum pollutant
concentrations at receiver locations.
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7.1.3

Impact assessment criteria

The assessment criteria for air emissions from the project have been adopted from Approved
Methods for the Modelling and Assessment of Air Pollutants (Approved methods) (DEC, 2005) and
the National Environment Protection Measure for Ambient Air Quality (Air NEPM) (NEPC, 2003).
The approved methods provide assessment criteria for key criteria pollutants against which the
emissions from development sites or activities are to be assessed. Criteria relevant to this
assessment are summarised in Table 7-4.
There are currently no criteria for the assessment and regulation of PM2.5 in NSW. For the purpose of
this assessment, the advisory reporting standards and goals for airsheds were adopted from the Air
NEPM. The advisory reporting standards for PM2.5 are summarised in Table 7-5.
In addition to impact assessment criteria for pollutant concentrations the Approved Methods provides
dust deposition criteria for both the maximum increase in contribution of deposited dust levels and the
maximum total deposited dust level. These are presented in Table 7-6.
Table 7-4 NSW air quality criteria adopted by the EPA

Averaging
Period

Percentile

Criteria
(µg/m3)

Source

24 hour

100

50

DEC (2005)

Annual

100

30

DEC (2005)

Annual

100

90

DEC (2005)

1 hour

100

246

DEC (2005)

Annual

100

62

DEC (2005)

1 hour

100

30,000

DEC (2005)

8 hours

100

10,000

DEC (2005)

Benzene (VOC)

1 hour

99.9*

29

DEC (2005)

Toluene (VOC)

1 hour

99.9*

360

DEC (2005)

Xylenes (VOC)

1 hour

99.9*

190

DEC (2005)

1,3-butadiene

1 hour

99.9*

40

DEC (2005)

Acetaldehyde

1 hour

99.9*

42

DEC (2005)

Formaldehyde

1 hour

99.9*

20

DEC (2005)

PAHs (as benzo[a]pyrene)

1 hour

99.9*

0.4

DEC (2005)

Pollutant
PM10
TSP
Nitrogen dioxide (NO2)
Carbon monoxide (CO)

* The 99.9th percentile concentrations are used for Level 2 assessments, which are those that are conducted
using at least one year of site-specific meteorological data. These concentrations are appropriate for this
assessment.
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Table 7-5 Advisory reporting standards for PM2.5 in the Air NEPM

Pollutant
PM2.5

Averaging Period

Percentile

Criteria
(µg/m3)

Source

24 hours

100

25

NEPM (2003)

Annual

100

8

NEPM (2003)

Table 7-6 NSW dust deposition criteria

Criteria (g/m2/month)

Pollutant

Averaging
Period

Percentile

Maximum
Increase

Maximum
Total

Source

Deposited
Dust*

Annual

100

2

4

DEC (2005)

*Dust is assessed as insoluble solids as defined by AS 3580.10.1-1991 (AM-19)

7.1.4

Existing environment

Regional air quality
The most recent NSW State of the Environment Report (EPA, 2012a) states that transport emissions
are the most important human-related source of air pollution in Sydney. In 2008, motor vehicles were
the largest source of emissions of oxides of nitrogen (63 per cent of total emissions) and the second
largest source of VOC emissions (24 per cent of total emissions) in the Sydney region.
NSW is considered to have generally good air quality in relation to international standards.
Concentrations of carbon monoxide, nitrogen dioxide and volatile organic compounds are consistently
lower than national standards in most areas and according to the EPA (2012a), emissions of these
pollutants in the Sydney region have decreased by 20 to 40 per cent since the early 1990s. These
reductions are considered to be primarily a result of initiatives to reduce air pollution associated with
industry, businesses, motor vehicles and residential premises, which have been implemented since
the 1980s. Concentrations of measured pollutants appear to be stable over the past few years (EPA,
2012a). Exceedences of PM10 criteria do, however, occur in Sydney, primarily as a result of bushfires
and dust storms.
The national PM10 standard was exceeded an average of eight times per year and a maximum of 26
times per year across all monitoring locations in the Sydney region between 1994 and 2011.
Bushfires and dust storms were the major contributors to the exceedences in 1994, 2001 – 03 and
2009, while hazard reduction burns and local construction activities close to individual sampling
stations were likely to have caused the exceedences recorded in 2011. Most exceedences occurred
in spring and summer (EPA, 2012a), which is consistent with the most common timing of bushfires
and dust storms.
The OEH undertook ambient monitoring of a number of air toxics between 1996 and 2001 at 25 sites
(DEC, 2004). Samples were collected for 81 pollutants, including VOCs. Of the measured pollutants,
only three required further investigation to ensure they remained at acceptable levels in the future –
these were benzene, 1,3-butadiene and benzo(a)pyrene. Additional testing conducted between 2008
and 2009 measured concentrations of a number of pollutants including benzene, toluene and xylenes
at Turella and Rozelle. Concentrations of all measured pollutants were all well below the monitoring
investigation levels. As such, concentrations of air toxics in the Sydney region are not considered to
be a primary issue of concern.
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Project monitoring
James Park is the closest ambient classified monitoring station to the Hornsby Quarry site and was
used for the assessment of background air quality levels. The data for James Park monitoring station,
measured for the latest full calendar year of data (2014) are summarised in Table 7-7.
Table 7-7 James Park data summary: project ambient monitoring station 2014

Pollutant

PM10
PM2.5
NO2
CO
O3

Averaging Period

Statistic

Concentration (µg/m3)

24 Hour Average

Maximum

43

Annual Average

Annual Average

18.1

24 Hour Average

Maximum

27

Annual Average

Annual Average

7.6

1 Hour Average

Maximum

94

Annual Average

Annual Average

17

1 Hour Average

Maximum

1,693

8 Hour Average

Maximum

967

1 Hour Average

Maximum

196

Local climate
The Prospect Reservoir BoM station is the closest station to the Hornsby Quarry site that monitors
long-term climatic averages and is located approximately 21 kilometres south west of the Hornsby
Quarry site. The mean maximum temperature was 23.1 °C, with peak temperature recorded in
January. The mean minimum temperature was 12.2 °C, with the mean minimum recorded in July.
The mean rainfall was highest in February and March with 97 mm of rainfall each and lowest in
September with 46.7 millimetres, with an annual mean rainfall of 870.1 millimetres.
The data shows that temperatures are higher in the afternoon than in the morning and humidity was
higher in the morning than in the afternoon. Measured wind speeds are higher in the afternoon, and
the highest mean wind speeds occurred in October for the morning and afternoon periods, with the
lowest mean wind speeds recorded in February. The local climate is described in detail in the
technical working paper: air quality (Appendix E).

Terrain and land use
The site and surrounds are densely vegetated. Dense bushland comprising the Berowra Valley
National Park occurs directly to the west. Residential development occurs to the south (off Dural
Road) and north (off Fern Tree Close and Manor Road). Other surrounding land use includes the Mt
Wilga Private Hospital to the north and the Hornsby Town Centre to the east, Hornsby Park, Hornsby
TAFE, Hornsby Aquatic and Leisure Centre, various businesses along the Pacific Highway and the
Hornsby railway station.

Receivers
Sensitive receivers are defined by the EPA as anywhere someone works or resides or may work or
reside, including residential areas, hospitals, hotels, shopping centres, play grounds, recreational
centres, and the like.
Due to its location in a highly built-up suburban area, there are a large number of sensitive receivers
in the project area. Many residences are located adjacent to the existing major road network, which
would be most affected by emissions from the vehicles using those roads. Further details about the
way sensitive receivers were addressed in this assessment are provided in the technical working
paper: air quality (Appendix E).
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7.1.5

Assessment of potential impacts

The project has the potential to impact on the surrounding air quality from activities which may
generate dust, from exhaust emissions from plant and equipment and from exhaust emissions from
haul trucks carrying spoil from the NorthConnex project site. These activities are discussed in the
following sections.
Dispersion modelling has been used to predict resultant pollutant concentrations from the Hornsby
Quarry site (using CALPUFF) and return trips from haul trucks carrying spoil from the NorthConnex
project site (using CAL3QHCR). A total project contribution for each pollutant, for each assessment
scenario, was derived by combining the predicted emission concentrations from each model at each
receiver location (where relevant).
For PM10, PM2.5, NO2 and CO, the predicted concentrations were added to the relevant ambient
(background) pollutant concentrations to estimate cumulative pollutant concentrations, which were
compared to the relevant assessment criteria. For PM10, PM2.5 and NO2, the ambient pollutant
concentrations were added contemporaneously – that is, the measured ambient pollutant
concentrations were added to the associated model predictions for each receiver for that same time
period. The maximum of the modelling predictions and the James Park monitoring data at each
receiver location were used to represent ambient pollutant concentrations.
The predicted pollutant concentrations reported refer to concentrations at the identified 420 sensitive
receptors. Outside this, impacts from combustion emissions from haul trucks travelling from the
NorthConnex Project to the Hornsby Quarry site on receptors adjacent to haul routes were found to
be negligible. These values are presented in the technical working paper: air quality (Appendix E).

Total suspended particulates
The predicted annual average TSP concentrations for each scenario are shown in Table 7-8. The
predicted TSP project contribution and cumulative (with background) are well below the OEH
assessment criteria of 90 micrograms per cubic metre.
Table 7-8 Predicted maximum TSP pollutant concentrations

Averaging
period

Annual

Source

Predicted maximum TSP
concentrations (µg/m3)
Scenario 1
Scenario 2

Impact
Assessment
Criteria (µg/m3)

Peak project contribution

3.5

18.4

-

Peak cumulative
concentration (project
plus background)

48.5

63.4

90

Particulate matter (PM10)
Predicted PM10 ground level concentrations at the nearby worst affected receiver (receptor 327
Hornsby TAFE building immediately east of the stockpile area) found to have the highest maximum
cumulative 24-hour PM10 concentration for each scenario are presented in Table 7-9. The table ranks
the highest maximum cumulative 24-hour PM10 concentration in order of background, increment
(project contribution) and cumulative concentration.
For Scenario 1 the maximum project contribution was found to be 14.7 micrograms per cubic metre
which represents 28 per cent of the OEH criterion. The modelling also predicts no exceedences of the
maximum 24-hour PM10 cumulative concentration of 50 micrograms per cubic metre with a maximum
predicted cumulative 24-hour concentration of 49.5 micrograms per cubic metre.
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In Table 7-9 higher 24-hour PM10 project contributions for Scenario 2 can be attributed to materials
handling activities both on the flats and within the void. The existing background 24-hour PM10
concentration takes up a large proportion allowable for the air shed. There are no exceedences of the
OEH criterion by project contribution alone. There is one exceedance at one receptor of the maximum
24-hour OEH criterion for cumulative concentration with a predicted cumulative value of
53.6 micrograms per cubic metre. When the data is analysed in terms of the data ranked for highest
cumulative concentration at Receptor 327 (Hornsby TAFE), the background concentration is
35.5 micrograms per cubic metre contributing 71 per cent of the allowable criterion and the predicted
project contribution is 18.1 micrograms per cubic metre, contributing 36 per cent of the allowable
criterion for the airshed.
As discussed above the existing background 24-hour PM10 concentration takes up a large proportion
allowable for the air shed. When the data is analysed in terms of the data ranked for highest project
contribution concentration, the highest ranked project contribution for sensitive receptor 327 is 22.1
micrograms per cubic metre which equates to 44 per cent of the OEH criterion and falls to 10.9
micrograms per cubic metre for the tenth highest day representing 22 per cent of the criterion.
There were no exceedences of the 24-hour criterion at other sensitive receptors.
Table 7-9 Predicted maximum background, incremental and cumulative PM10 concentrations (µg/m3)
Ranked by Highest Background
3

Rank

Background

Ranked by Highest Increment
3

Concentration (µg/m )

Ranked by Highest Cumulative
3

Concentration (µg/m )

Concentration (µg/m )

Increment

Cumulative

Background

Increment

Cumulative

Background

Increment

Cumulative

Scenario 1
1

43.8

1.3

45.0

20.3

15.7

36.0

35.5

14.0

49.5

2

43.6

0.0

43.6

35.5

14.0

49.5

43.8

1.3

45.0

3

41.1

0.5

41.6

16.2

11.4

27.6

43.6

0.0

43.6

4

40.8

1.4

42.2

14.9

10.8

25.8

40.8

1.4

42.2

5

40.5

0.9

41.4

13.3

10.3

23.7

41.1

0.5

41.6

6

38.8

0.1

38.9

16.4

10.2

26.6

40.5

0.9

41.4

7

37.1

0.1

37.2

11.1

9.7

20.8

35.3

5.1

40.4

8

36.3

0.1

36.3

22.6

9.3

31.9

38.8

0.1

38.9

9

35.7

3.0

38.7

12.5

9.3

21.8

35.7

3.0

38.7

10

35.5

14.0

49.5

25.9

8.5

34.4

37.1

0.1

37.2

Scenario 2
1

43.8

1.4

45.2

20.3

22.1

42.4

35.5

18.1

53.6

2

43.6

0.0

43.6

35.5

18.1

53.6

43.8

1.4

45.2

3

41.1

0.4

41.6

16.2

15.7

31.9

43.6

0.0

43.6

4

40.8

1.6

42.4

13.3

13.3

26.6

20.3

22.1

42.4

5

40.5

1.0

41.5

14.9

13.0

27.9

40.8

1.6

42.4

6

38.8

0.1

38.9

7.9

12.6

20.5

35.3

6.5

41.8

7

37.1

0.0

37.1

22.6

12.2

34.8

41.1

0.4

41.6

8

36.3

0.0

36.3

16.4

11.3

27.7

40.5

1.0

41.5

9

35.7

3.4

39.1

20.5

10.9

31.4

35.7

3.4

39.1

10

35.5

18.1

53.6

11.1

10.9

22.0

38.8

0.1

38.9
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Additional analysis of the frequency of predicted cumulative concentrations was undertaken to
understand more clearly the expected PM10 concentrations and the potential for future exceedences.
The analysis showed that at Receptor 327 (Hornsby TAFE, the predicted worst affected receptor
location) there are a low number of exceedences - one exceedance out of the year of modelled data.
In addition, there are only a small number of predicted concentrations close to the criteria i.e. less
than 3 per cent of the time the receptor is expected to have a PM10 concentration greater than
40 micrograms per cubic metre. This is presented graphically in the figure below.
Table 7-10 shows there are no exceedences of the PM10 annual average concentration OEH criteria
(30 micrograms per cubic metre) with a maximum cumulative impact of 19.9 micrograms per cubic
metre for Scenario 1 and 20.3 micrograms per cubic metre for Scenario 2. Here the maximum
incremental impact was found to be 1.8 micrograms per cubic metre for Scenario 1 and
2.2 micrograms per cubic metre for Scenario 2 which equates to 6 per cent and 7 per cent of the
criterion respectively.
Both predicted 24-hour and annual average PM10 concentration have been reported in the absence of
additional mitigation.
Table 7-10 Predicted annual average cumulative PM10 concentrations (micrograms per cubic metre)
Scenario 1
Receptor

Scenario 2
3

Concentration (µg/m )

Receptor

Background

Increment

Cumulative

327

18.1

2.0

20.1

219

18.1

1.1

223

18.1

328

Concentration (µg/m3)
Background

Increment

Cumulative

327

18.1

2.4

20.5

19.2

219

18.1

1.5

19.6

1.0

19.1

223

18.1

1.3

19.4

18.1

0.9

19.0

328

18.1

1.2

19.3

221

18.1

0.8

18.9

209

18.1

1.1

19.2

218

18.1

0.8

18.9

218

18.1

1.1

19.2

222

18.1

0.8

18.9

210

18.1

1.1

19.2

220

18.1

0.8

18.9

220

18.1

1.1

19.2

217

18.1

0.7

18.8

221

18.1

1.1

19.2

210

18.1

0.7

18.8

222

18.1

1.1

19.2

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

230

70%
66.22%
• Cumulative Concentrations
• Background Concentrations

'* 40%
Q)

~

...::i

+-~~~~~~~~~~

Q)

u

u

0

0

>
u

~ 30% ....-~~~~~~~~~~

::i

er
~

u..

0.33% 0.00%
0%
<10

10-20

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

20-30

30-40

40-50

>50

231

(blank page)

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

232

Particulate matter (PM2.5)
Table 7-11 shows the predicted PM2.5 ground level concentrations at the receiver found to have the
highest maximum cumulative 24 hour PM2.5 concentration for each scenario (Hornsby TAFE,
immediately to the east of the stockpiles on the flats). It is noted that background concentration
exceeds the 24-hour PM2.5 NEPM advisory standard in isolation.
For Scenario 1 there are two exceedences of the maximum 24-hour NEPM advisory standard of
25 micrograms per cubic metre with predicted 24-hour concentrations of 30.9 micrograms per cubic
metre and 27.8 micrograms per cubic metre, however the maximum project contribution is relatively
small on both accounts (5.8 and 2.0 micrograms per cubic metre) when compared to the background
contribution 25.1 micrograms per cubic metre occurring on 30 August 2014 and 25.8 micrograms per
cubic metre occurring on 15 April 2014) which exceeds the 24-hour PM2.5 NEPM advisory standard in
isolation. The high background concentration recorded on 30 August 2014 of 25.1 micrograms per
cubic metre may be attributed to hazard reduction burning undertaken by the NSW Rural Fire Service
along Lisgar Road, Hornsby (RFS 2014).
For Scenario 2, 24-hour PM2.5 project contributions are notably higher which can largely be attributed
to materials handling activities both on the flats and within the void. For Scenario 2 there are also two
exceedences of the maximum 24-hour cumulative advisory standard. Similar to Scenario 1 this occurs
on the two same days in 2014 where the 24-hour recorded background concentration exceeds the
NEPM advisory standard in isolation.
Table 7-11 Predicted maximum background, incremental and cumulative PM2.5 concentrations (µg/m3)

Rank

Ranked by Highest
Background Concentration
(µg/m3)

Ranked by Highest
Increment Concentration
(µg/m3)

Ranked by Highest
Cumulative Concentration
(µg/m3)

Background

Increment

Cumulative

Background

Increment

Cumulative

Background

Increment

Cumulative

Scenario 1
1

25.8

2.0

27.8

13.1

6.5

19.6

25.1

5.8

30.9

2

25.1

5.8

30.9

25.1

5.8

30.9

25.8

2.0

27.8

3

22.3

0.3

22.6

9.2

5.5

14.7

22.3

0.3

22.6

4

19.1

0.1

19.2

10.4

5.5

15.9

17.1

4.2

21.3

5

18.1

1.9

20.0

4.4

5.5

9.9

18.1

1.9

20.0

6

17.4

2.1

19.6

7.4

5.3

12.7

13.1

6.5

19.6

7

17.1

0.0

17.1

11.7

5.0

16.7

17.4

2.1

19.6

8

17.1

4.2

21.3

0.9

4.5

5.4

19.1

0.1

19.2

9

16.7

2.1

18.7

13.2

4.4

17.6

16.7

2.1

18.7

10

15.5

0.0

15.5

7.4

4.4

11.7

14.4

4.2

18.6

Scenario 2
1

25.8

2.8

28.6

13.1

9.9

23.1

25.1

8.0

33.1

2

25.1

8.0

33.1

25.1

8.0

33.1

25.8

2.8

28.6

3

22.3

0.3

22.6

9.2

7.5

16.7

13.1

9.9

23.1

4

19.1

0.1

19.2

9.2

6.8

16.0

22.3

0.3

22.6

5

18.1

2.9

21.0

10.4

6.8

17.2

17.1

5.3

22.4

6

17.4

3.0

20.5

4.4

6.3

10.7

18.1

2.9

21.0

7

17.1

0.0

17.1

10.8

6.3

17.1

17.4

3.0

20.5

8

17.1

5.3

22.4

13.2

6.1

19.3

14.4

5.2

19.6

9

16.7

2.1

18.7

7.4

5.8

13.1

13.2

6.1

19.3

10

15.5

0.0

15.5

0.9

5.6

6.5

19.1

0.1

19.2
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Predicted cumulative annual average PM2.5 concentrations for both scenarios are presented in
Table 7-12, which shows that the ten predicted highest values for each scenario are on or above the
NEPM advisory standard of 8 micrograms per cubic metre. However, the highest project contributions
are small in comparison to the background contribution (7.6 micrograms per cubic metre or 95 per
cent of the advisory standard), equating to 13 per cent (1.0 micrograms per cubic metre) for Scenario
1 and 18 per cent (1.4 micrograms per cubic metre) for Scenario 2 of the advisory standard.
Additionally there were a total of 11 receptors where annual exceedences for Scenario 1 were
predicted and 70 receptors where annual exceedences were predicted for Scenario 2. These
exceedences can also be attributed to the background contribution.
Table 7-12 Predicted annual average cumulative PM2.5 concentrations (µg/m3)

Scenario 1
Receptor

Scenario 2
3

Concentration (µg/m )

Receptor

Background

Increment

Cumulative

327

7.6

1.1

8.7

219

7.6

0.7

223

7.6

218

Concentration (µg/m3)
Background

Increment

Cumulative

327

7.6

1.4

9.0

8.3

219

7.6

0.9

8.5

0.6

8.2

223

7.6

0.8

8.4

7.6

0.5

8.1

218

7.6

0.7

8.3

328

7.6

0.5

8.1

328

7.6

0.7

8.3

217

7.6

0.5

8.1

217

7.6

0.7

8.3

221

7.6

0.5

8.1

210

7.6

0.7

8.3

222

7.6

0.5

8.1

220

7.6

0.7

8.3

220

7.6

0.5

8.1

221

7.6

0.7

8.3

210

7.6

0.4

8.0

222

7.6

0.7

8.3

Deposited dust
Table 7-13 shows the predicted maximum deposited dust contribution for each scenario and shows
that both Scenario 1 (0.8 g/m2/month) and Scenario 2 (0.8 g/m2/month) are below the project
contribution criterion of 2 g/m2/month. The predicted dust deposition rates equate to 20 per cent and
25 per cent of the cumulative OEH criterion of 4.0 g/m2/month for Scenario 1 and 2 respectively. This
does not account for local background dust deposition rates for which available data is absent.
Dust deposition associated with activities at the project would be temporary in nature with stockpiling
and void filling activities expected to occur concurrently over 28 months, and predicted dust
deposition rates have been based on the highest intensity of site operational activities.
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Table 7-13 Predicted maximum dust deposition levels

Averagin
g period

Source

Annual

Peak project contribution

Predicted maximum dust deposition
(g/m2/month)
Scenario 1

Scenario 2

0.8

1.0

Impact
Assessment
Criteria
(g/m2/month)
2

Nitrogen dioxide
Table 7-14 shows the predicted cumulative concentrations for both maximum 1-hour and annual
average NO2 were below the criteria of 246 micrograms per cubic metre and 62 micrograms per cubic
metre, respectively, for both scenarios. Project contributions for the peak 1-hour NO2 concentrations
were predicted to be 38 and 49 per cent of the OEH criterion for Scenario 1 and Scenario 2
respectively. While this represents a large proportion of the allowable NO2 concentration for the air
shed; the maximum recorded background concentration at James Park for 2014 is 93.8 micrograms
per cubic metre, approximately 38 per cent of the OEH criterion. When the maximum background
concentration is added to the predicted maximum 1-hour NO2 project contribution for Scenario 1
(186.9 micrograms per cubic metre) and Scenario 2 (215.2 micrograms per cubic metre) the sum still
does not exceed the criterion.
The largest contributor of NO2 emissions from the site would be from onsite generators providing
power to the onsite amenities, compound and conveyor.
Table 7-14 Predicted maximum NO2 pollutant concentrations

Averagin
g period

1 Hour

Annual

Source

Predicted maximum NO2 concentrations
(µg/m3)

Impact
Assessmen
t Criteria
(µg/m3)

Scenario 1

Scenario 2

Peak project contribution

93.1

121.4

-

Peak cumulative
concentration (project plus
background)

106.8

139.8

246

Peak project contribution

3.2

5.3

-

Peak cumulative
concentration (project plus
background)

20.6

22.7

62

Carbon monoxide
The project contribution and cumulative predicted maximum one-hour and eight-hour concentrations
for carbon monoxide for each modelling scenario are shown in Table 7-15. The results for both
scenarios show the predicted maximum cumulative concentrations for both averaging periods are well
below the criterion.
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Table 7-15 Predicted maximum CO pollutant concentrations
Averaging
period

1 Hour

8 Hour

Predicted maximum CO concentrations
(µg/m3)

Source

Impact
Assessment
Criteria
(µg/m3)

Scenario 1

Scenario 2

Peak project contribution

245

391

-

Peak cumulative
concentration (project
plus background)

1938

1983

30,000

Peak project contribution

92

119

-

Peak cumulative
concentration (project
plus background)

1059

1086

10,000

Volatile organic compounds
The total VOC concentrations were calculated using the profile for diesel emissions from heavy
vehicles provided in OEH (2012). As shown in Table 7-16 the predicted concentrations of individual
VOC species for both modelled scenarios were all orders of magnitude below the applicable impact
assessment criteria for the individual compounds.
Table 7-16 Predicted 99.9th percentile concentration of speciated VOCs (µg/m3) (project contribution)

Pollutant

Averaging
period

Predicted 99.9th percentile VOC
concentrations (µg/m3)
Scenario 1

Scenario 2

Impact
Assessmen
t Criteria
(µg/m3)

Total VOCs

1 hour 99.9%

15.02

40.61

-

1,3-butadiene

1 hour 99.9%

0.06

0.16

40

Acetaldehyde

1 hour 99.9%

0.57

1.55

42

Benzene

1 hour 99.9%

0.16

0.43

29

Formaldehyde

1 hour 99.9%

1.48

4.00

20

Xylenes

1 hour 99.9%

0.06

0.15

190

Toluene

1 hour 99.9%

0.07

0.19

360

Polycyclic aromatic hydrocarbons
Predicted 99.9th percentile concentration of total PAHs (reported benzo(a)pyrene) for each modelling
scenario are shown in Table 7-17. The results for both scenarios are orders of magnitude below the
impact assessment criterion of 0.4 micrograms per cubic metre.
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Table 7-17 Predicted 99.9th percentile concentration of speciated PAHs (µg/m3) (project contribution)

Averaging
period

Pollutant
Total PAHs
(as benzo(a)pyrene)

7.1.6

1 hour 99.9%

Predicted maximum PAH concentrations
(µg/m3)
Scenario 1

Scenario 2

0.00362

0.00769

Impact
Assessmen
t Criteria
(µg/m3)
0.4

Environmental management measures

Dust emissions can generally be well managed through best practice management and mitigation
strategies. A hierarchy of emission controls is recommended as best practice, where prevention of
emissions is the primary goal of management actions, followed by suppression and containment. The
management and mitigation measures described in Table 7-18 would be included in a comprehensive
dust management plan for the project.
Environmental management measures relating to air quality during the project are provided in
Table 7-18.
Table 7-18 Environmental management measures - air quality

Impact
Dust
Management
Plan

No.
AQ1

Environmental management measure
A dust management plan would be prepared
incorporating an air quality monitoring program.
The dust management plan would include:
 A reactive management strategy with site
procedures for targeting the visual
observation of dust leaving the site. Dust
observations would be undertaken on a
regular basis by trained site staff with all
staff encouraged to make proactive dust
observations whenever on-site. Should
visible dust be observed to be crossing the
site boundary, contingency measures would
be implemented to reduce the potential for
off-site impacts.
 Details of contingency measures that would
be further considered as part of the reactive
management strategy where dust is
observed to be crossing the site boundary.
Contingency measures would be confirmed
as part of detailed design and would target
activities that are expected to result in the
highest dust generation. Contingency
measures are expected to include measures
such as:
 Increases to active mitigation measures
such as additional watering, covering
stockpiles (where practical) etc.
 Temporary modifications to dust
generating activities e.g. focusing on
activities to the pit when dust problems
occur on the flats (where practicable).
 Temporary reductions in materials
handling intensity (where practicable).
 Key performance indicators (KPIs) for dust
management at the site. The emissions
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Impact

No.

General

AQ2

AQ3

AQ4

AQ5

AQ6
AQ7

AQ8

AQ9
AQ10

AQ11

Complaints
management

AQ12

Weather
monitoring

AQ13

Vehicle
emissions

AQ14

Environmental management measure
inventory assumptions used in project
modelling, which are considered to be key
controlling factors for dust generation for the
project (such as, the number of trucks per
hour delivering spoil to the site) would form
the basis of KPIs for dust management in
the plan. The plan would detail the KPIs and
monitoring measures for each to measure
their performance during the project.
Site inductions and ongoing toolbox talks would
be provided to make project works aware of
sound air quality control practices and
responsibilities.
Construction activities would be modified,
reduced or controlled during high or
unfavourable wind conditions if they may
potentially increase off-site dust emissions.
All site haul roads will be sealed and controls
such as good housekeeping practices on
hardstand areas, would be implemented to
minimise the tracking of dirt onto public roads.
Control measures would be implemented to
control dust emissions, which could include
water carts, sprinklers, sprays, internal site road
speed limits and shade cloth on perimeter
fencing (wind barrier).
Exposed areas will be minimised as much as
practical to prevent or minimise windblown dust.
Drop height from excavators and front-end
loaders would be maintained at 1.5 metres or
less.
All material handled by bulldozers would be kept
moist through the use of water carts, sprinklers
or sprays.
Speed limits would be posted and observed by
all vehicles on the site.
Vehicular access will be confined to designated
access roads. Haul road lengths will be
minimised.
All loaded haulage trucks would be covered at
all times on public roads and onsite where there
is a risk of release of dust or other materials.
A complaints management system will be
implemented and maintained to manage and
respond to any complaints regarding dust (as
well as other issues).
The weather forecast would be reviewed daily,
and appropriate measures implemented where
unfavourable weather conditions (dry weather,
strong winds) are anticipated.
Construction plant, vehicles and machinery
would be maintained in good working order and
in accordance with manufacturers’
specifications.

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

Timing

Pre
commencement,
during the project
During the project

During the project

During the project

During the project
During the project

During the project

During the project
During the project

During the project

During the project

During the project

During the project

238

Impact

7.2

No.
AQ15

Environmental management measure
Where required onsite generators would be
switched off when facilities and associated plant
and equipment are non-operational.

Timing
During the project

AQ16

Haul trucks and plant equipment would be
switched off when not used for periods of
greater than 15 minutes. Vehicle engines will be
turned off while parked on site.

During the project

Health

A technical working paper: health (refer to Appendix F) has been prepared to assess the potential
health impacts of the project. This section provides a summary of the technical working paper.
Table 7-19 sets out the SEARs as they relate to health and where in the EIS these have been
addressed.
Table 7-19 SEARs – health

SEARs
An assessment of human health impacts with particular
consideration of:
How the design of the proposal minimises adverse health
impacts.

Human health risks and costs associated with the
proposal, including those associated with air quality, noise
and vibration, and social impacts, during the construction
and operation of the proposal.

The Environmental Health Risk Assessment: Guidelines
for assessing human health risks from environmental
hazards (enHealth, 2012)

7.2.1

Where addressed
Human health impacts have been
assessed in Section 7.2 and in
Appendix F.
An assessment of the way in which the
design minimises adverse health impacts
is described in Section 7.2 and in
Appendix F.
Human health risks and costs associated
with the proposal relating to air quality
are assessed in Section 7.1 (Air quality)
and in Appendix E. Human health risks
and costs associated with the proposal
relating to noise and vibration are
assessed in Section 6.2 and in
Appendix D. The social impacts are
assessed in Section 7.4 and in
Appendix H.
Relevant guidelines have been given
regard in Section 7.2 and in
Appendix F.

Assessment methodology overview

The human health risk assessment has been conducted having regard to the guidance provided in
Environmental Health Risk Assessment: Guidelines for assessing human health risks from
environmental hazards (enHealth, 2012), with additional input from:


EnHealth Health Impact Assessment Guidelines: September 2001 (enHealth 2001);



EnHealth Exposure Factors Guide, EnHealth Council, 2012 (enHealth 2012b);



National Environment Protection Council (NEPC) Schedule B(8) Guideline on Community
Consultation and Risk Communication, National Environment Protection (Assessment of Site
Contamination) Measure, 1999 (NEPC 1999 amended 2013);



NEPC National Environmental Protection (Air Toxics) Measure, Impact Statement for the
National Environment Protection (Air Toxics) Measure, 2003 (NEPC 2003); and
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United States Environment Protection Agency (USEPA) Risk Assessment Guidance for
Superfund, Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance for
Inhalation Risk Assessment), EPA-540-R-070-002, January 2009 (USEPA 2009a).

In relation to the assessment of health impacts associated with exposure to particulates, additional
guidelines have been given regard as required, including guidelines available from the NEPC and the
USEPA.
The human health risk assessment methodology applied to the project reflects the approach
recommended by enHealth (2012) and broadly consists of:


Data evaluation and issue identification - review of all available information that relates to the
proposed design and consideration of available relevant guidelines, and identification of the key
issues for the project relevant to the human health risk assessment.



Exposure assessment - identification of the populations in the vicinity of the project that may be
exposed to impacts from the project.



Toxicity assessment - identification of the possible adverse health effects and quantitative
toxicity values or exposure response relationships that are associated with the identified key
pollutants (particulate matter).



Risk characterisation using quantitative and qualitative assessment methods.

Scope of the human health risk assessment
Consistent with the issues identification step of the enHealth risk assessment approach (2012), the
project has been reviewed to identify potential issues relevant to the human health risk assessment.
Relevant issues identified for this human health risk assessment are:


Emissions to air and exposures in the local community (principally dust) as a result of the
proposed project.



Noise and vibration, as a result of the project.

Both short-term/acute and long-term/chronic risks to surrounding communities has been considered
as part of this human health risk assessment.

Inputs into the human health risk assessment
The human health risk assessment has been based on the outcomes presented in the air quality and
noise and vibration technical working papers that have been completed as part of this EIS.

7.2.2

Existing environment

This section provides an overview of the community potentially affected by the project including a
summary of the existing health of the population. In some instances, the assessment required
consideration of statistics that were derived from larger population, such as those within the Northern
Area Health District and the greater Sydney Area. Where relevant, information relative to both the
local community and other areas within Sydney (and NSW) have been presented.

Community profile
The population within the area surrounding the quarry has been assumed to be generally consistent
with the statistics available for the population of the larger suburb of Hornsby. No data is available for
smaller areas within the suburb of Hornsby. Population statistics for the suburb of Hornsby have been
sourced from the Australian Bureau of Statistics for the census year 2011 and are summarised in
Table 7-20. For the purpose of comparison, the population statistics presented also include the
statistics for the larger statistical areas of Hornsby South, greater Sydney and the rest of NSW
(excluding Greater Sydney).
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Table 7-20 Summary of population statistics

Location

Total Population
Male
Female
Hornsby
9,694
10,169
Larger statistical area
Hornsby South
43,701
46,404
(Statistical
Area)
Greater Sydney 2,162,221
2,229,453

Location
Rest of NSW
(excluding
greater Sydney)

Total Population
Male
Female
1,239,007
1,273,942

Population by key age groups
0-4
5-19
20-64
65+
7.2
15.7
65.5
11.6

30+
62

6.2

19.4

59.6

14.7

62

6.8

18.7

61.7

12.9

60

Population by key age groups
0-4
5-19
20-64
65+
6.3
19.7
55.9
18

30+
63

Based on this general population data, the suburb of Hornsby is generally similar to Greater Sydney
and NSW.
The social demographics of an area have some influence on the health of the existing population. The
population located in the suburb of Hornsby is generally similar to that in Greater Sydney. Selected
demographics of population of interest are summarised in Appendix H.

Existing health of population
The health of a local community is influenced by a complex range of interacting factors such as age,
socio-economic status, social capital, behaviours, beliefs and lifestyle, life experiences, country of
origin, genetic predisposition and access to health and social care.

Health related behaviours
Health-related behaviours can include both positive and negative behaviours. Negative behaviours
may include risky alcohol drinking, smoking, being overweight or obese. Positive behaviours may
include sufficient consumption of fruit and vegetables, and adequate physical activity. Negative
health-related behaviours are linked to poorer health status and chronic disease including
cardiovascular and respiratory diseases, cancer, and other conditions that account for much of the
burden of morbidity and mortality in later life.
The study population is grouped in the larger population area of Northern Sydney and Central Coast.
The incidence of these health-related behaviours generally indicates the population in the Northern
Sydney and Central Coast area:


Has similar rates of risky alcohol drinking, recommended consumption of vegetables and
overweight and obesity compared with NSW.



Has higher rates of recommended consumption of fruit and adequate physical activity compared
with NSW.

Health indicators
Health indicators include:


Key mortality indicators: all causes, potentially avoidable, cardiovascular disease, lung cancer
and chronic obstructive pulmonary disease (65+ years).
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Hospitalisations: diabetes, cardiovascular disease, asthma (5-34 years) and chronic obstructive
pulmonary disease (65+ years).

The Northern Sydney Area Health and for the Hornsby, Ku-ring-gai and the Hills local government
areas have been compared with available data for Sydney and NSW. Review of the available data
generally indicates that for the population in the Northern Sydney area (including the Northern Sydney
and Central Coast combined areas where relevant) the health statistics (including mortality rates and
hospitalisation rates for most of these categories) are generally lower than compared with a number
of other health areas and the whole of NSW.

Air quality environment
The existing air quality in the study area is described in detail in Section 6.3 and in the technical
working paper: air quality (Appendix E).
In general, NSW is considered to have good air quality in relation to international standards. The
greater Sydney area is most significantly affected by bushfires (including hazard reduction burns) and
dust storms with transport-related emissions identified as the largest source of human-related
pollution. On review of PM2.5 and PM10 in many countries by the world Health Organisation (WHO)
identified that concentrations reported in Australia were low (amongst the lowest of all countries
evaluated) compared with international levels.
In relation to PM2.5, review of the sources (emissions) that contribute to the measured PM2.5 reported
in the Sydney area by the NSW EPA (based on emissions inventory data – for the year 2008,
published 2012), indicates that the most significant sources are household activities (including
residential wood heaters – with peak emissions in the winter months from wood-smoke).

Noise environment
The existing noise environment in the study area is described in detail in Section 6.2 and the
technical working paper: noise and vibration (Appendix D).
The existing noise environment in the area surrounding the Hornsby Quarry site is characterised by
the local road network (including the Pacific Highway) and other transport infrastructure such as
Hornsby railway station and the Northern rail line. Hence the main contributors to the existing noise
environment are road traffic (including heavy vehicles using the existing road network) and passenger
and freight rail movements. Commercial and light industrial areas along and around the Pacific
Highway road corridor would also contribute to the local noise environment. It is expected that
residential receivers in proximity to the quarry would experience a noise amenity consistent with a
suburban setting.
Background noise levels in the suburban area were established via sampling at four locations, and
are:


Day (7 am to 6 pm): rating background levels ranged from 34 to 43 dB(A) as LA90,15.



Evening (6 pm to 10 pm): rating background levels range from 33 to 37 dB(A) as LA90,15.



Night (10 pm to 7 am): rating background levels ranged from 31 to 33 dB(A) as LA90,15.

7.2.3

Air impact assessment

Emissions to air associated with the project have been evaluated in detail within the technical working
paper: air quality (Appendix E). The technical working paper: air quality considered emissions to air
that may occur during all activities associated with the project including:


The generation of dust during spoil stockpiling and emplacement activities. Dust-generating
activities include the handling of material from haul trucks dumping spoil, transfer of spoil from
temporary stockpiles to the conveyor and the distribution of spoil within the quarry void.
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Diesel exhaust emissions from truck haulage activities, mobile equipment and onsite generators
would also result in the emission of combustion products including oxides of nitrogen, carbon
monoxide, particular matter (PM), polycyclic aromatic hydrocarbons (PAHs) and volatile organic
compounds (VOCs).

Two operational scenarios were modelled as described in Section 6.3. As the timing of stockpiling
and void filling is likely to be staggered, Scenario 1 accounts for only stockpiling activities while
Scenario 2 takes into account both stockpiling and void filling consecutively. Scenario 2 was found to
result in greater levels of emissions and potential for air quality and health impacts and hence this
scenario was the focus of further evaluation in the human health risk assessment.
Emissions derived from trucks using haulage route roads to and from the site were assessed at
sensitive receptors located close to the haulage route roads.
It is noted that minimal dust is expected to be generated from the site outside standard work hours as
the site would not be operational and would therefore have a minimal effect on pollutant levels.

Vehicle emissions
Diesel vehicles/equipment (considered in this project) emit a range of air pollutants that are known to
be associated with adverse health impacts. Common air pollutants emitted from these vehicles
include (DEC 2003):


Nitrogen oxides, in particular nitrogen dioxide.



Carbon monoxide.



Fine particulates.



Volatile organic compounds (in particular benzene, toluene and total xylenes [BTX] and 1,3
butadiene) and aldehydes (formaldehyde and acetaldehyde).



Polycyclic aromatic hydrocarbons where the toxicity will vary depending on the presence of
individual polycyclic aromatic hydrocarbons.

The assessment of emissions from vehicles requires consideration of key urban air pollutants
(nitrogen oxides, carbon monoxide), the individual compounds likely to be present in the more general
measures of volatile organic compounds (which include BTX, 1,3-butadiene and the aldehydes) and
polycyclic aromatic hydrocarbons, and particulates. These are further discussed in detail in
Appendix F.

7.2.4

Review of key air pollutants

Oxides of nitrogen
Nitrogen oxides refer to a collection of highly reactive gaseous compounds containing nitrogen and
oxygen, most of which are colourless and odourless. Nitrogen oxide gases form when fuel is burnt.
Motor vehicles, along with industrial, commercial and residential combustion sources, are primary
producers of nitrogen oxides.
In terms of health effects, nitrogen dioxide (NO2) is the primary oxide of nitrogen of interest. Nitrogen
dioxide is a colourless and tasteless gas with a sharp odour. The health effects associated with
exposure to nitrogen dioxide depend on the duration of exposure as well as the concentration; hence
the EPA and the National Environment Protection Council (NEPC) guidelines developed in Australia
reflect both acute (short-term) and chronic (long-term) exposures.
The current NEPC guidelines were used for the assessment of potential health impacts associated
with the project.
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The maximum annual average concentration of nitrogen dioxide (cumulative concentration) predicted
at the surrounding receptors is 22.7 micrograms per cubic metre, below the health based guideline of
62 micrograms per cubic metre. Hence there are no adverse health effects expected in relation to
long-term/chronic exposures to nitrogen dioxide in the local area surrounding the project. Hence no
further detailed assessment of these exposures is warranted.

Carbon monoxide
Motor vehicles are the dominant source of carbon monoxide in air (DECCW 2009). Adverse health
effects of exposure to carbon monoxide are linked with carboxyhaemoglobin (COHb) in blood. In
addition, association between exposure to carbon monoxide and cardiovascular hospital admissions
and mortality, especially in the elderly for cardiac failure, myocardial infarction and ischemic heart
disease; and some birth outcomes (such as low birth weights) have been identified (NEPC 2010).
The maximum one-hour average concentration of carbon monoxide (cumulative concentration)
predicted for the project at the surrounding receptors is 1,983 micrograms per cubic metre, below the
health based guideline of 30,000 micrograms per cubic metre. The maximum 8-hour average
concentration of carbon monoxide (cumulative concentration) predicted at the surrounding receptors
is 1,086 micrograms per cubic metre, below the health based guideline of 10,000 micrograms per
cubic metre. Hence there are no adverse health effects expected in relation to long-term/chronic
exposures to carbon monoxide in the local area surrounding the project. Hence no further detailed
assessment of these exposures is warranted.

7.2.5

Review of volatile organic compounds and polycyclic aromatic
hydrocarbons

Both volatile organic compounds and polycyclic aromatic hydrocarbons refer to a group of compounds
with a mix of different proportions and toxicities. It is the individual compounds within the group that
are of importance for evaluating adverse health effects. The composition of individual compounds in
the volatile organic compounds and polycyclic aromatic hydrocarbons evaluated will vary depending
on the source of the emissions.
Volatile organic compounds in air in Sydney (OEH 2012) are primarily derived from
domestic/commercial sources (54 per cent) with on-road vehicles contributing around 24 per cent,
industrial emissions eight per cent with the remainder from off-road mobile sources and other
commercial sources. Volatile organic compounds and polycyclic aromatic hydrocarbons from the
project are associated with emissions from trucks and equipment used in the project.
The predicted (incremental) concentrations of individual volatile organic compounds and polycyclic
aromatic hydrocarbons associated with the project (based on speciation) were reviewed against
published peer-reviewed health based guidelines that are relevant to acute and chronic exposures
(where relevant), where:


Acute guidelines are based on exposures that may occur for a short period of time (typically
between an hour and up to 14 days). These guidelines are available to assess peak exposures
(based on the modelled one hour maximum concentration) that may be associated with volatile
organic compounds in the air.



Chronic guidelines are based on exposures that may occur all day, every day for a lifetime.
These guidelines are available to assess long-term exposures (based on the modelled annual
average concentration) that may be associated with volatile organic compounds and polycyclic
aromatic hydrocarbons in the air.

The maximum predicted one-hour (acute) and annual average (chronic) concentrations contributed by
the project for each individual volatile organic compound and polycyclic aromatic hydrocarbon were
compared to the relevant health based guidelines.
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The maximum short-duration peak (one-hour average) concentrations of volatile organic compounds
(assessed as the key individual volatile organic compounds and as a sum of all the individual volatile
organic compounds) in air surrounding the site are below the relevant acute health based guidelines.
On this basis no further detailed assessment of the peak emissions of volatile organic compounds
from the project is warranted.
The maximum long-term average (annual average) concentrations of volatile organic compounds and
polycyclic aromatic hydrocarbons (assessed as the key individual volatile organic compound and
polycyclic aromatic hydrocarbon compounds and as a sum of all the individual volatile organic
compounds and polycyclic aromatic hydrocarbons) in air surrounding the site are below the relevant
long-term (chronic) health based guidelines. These are guidelines that are based on the protection of
public health for inhalation exposures all day (24 hours), every day (365 days per year) for a lifetime
(at least 70 years). Hence comparison against these guidelines is conservative for a project that may
occur for up to 3 years. On this basis no further detailed assessment of the emissions of individual
volatile organic compounds and polycyclic aromatic hydrocarbons from the project is warranted.

7.2.6

Review of particulate matter

Particulate matter (PM) is a widespread air pollutant with a mixture of physical and chemical
characteristics that vary by location and source. Particulate matter can be derived from natural
sources such as crustal dust (soil), pollen and moulds, and other sources that include combustion and
industrial processes.
The potential for particulate matter to result in adverse health effects is dependent on the size and
composition of the particulate matter as it determines how far from an emission source the
particulates may be present in air (with larger particulates settling out close to the source and smaller
particles remaining airborne for greater distances) and also the potential for adverse effects to occur
as a result of exposure.
The common measures of particulate matter that are considered in the assessment of air quality and
health risks are TSP and particulate matter (PM10, PM2.5 and PM1).
On the basis of the approach outlined in Appendix F for the key health endpoints considered in
relation to exposure to PM2.5 and PM10 (derived from the project), incremental risks were calculated
based on data from the technical working paper: air quality (Appendix E). The calculations were
undertaken for the maximum predicted concentrations at all the sensitive receivers considered.
The calculations of predicted increased annual risks relevant to the primary and secondary health
indicators showed the following in relation to the project:


Calculated risks associated with exposures to PM10 and PM2.5 (including DPM) from emissions
from haulage route roads are considered to be tolerable and for many health endpoints the risks
are considered to be negligible.



For Scenario 2, where best practice mitigation measures have been considered for the project
the following can be noted:


Maximum risks associated with exposure to PM10 and DPM are less than 1 x 10-5 and are
considered to be low.



Maximum risks associated with exposure to PM2.5 typically lie in the range of less than
1x10-6 to 1x10-4 and are generally considered to be tolerable.

While the calculated risks are considered to be tolerable, the available guidance requires that
mitigation measures be implemented to minimise exposures associated with the project. For this
project, air impacts and hence health risks are proposed to be minimised through the implementation
of monitoring and mitigation measures. Such measures are described in detail in the AQIA and would
result in lower levels of exposure and risk at all receptors in the surrounding community. Where these
measures are implemented no significant health impacts are expected in the local community.
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Silica exposures
Silica is abundant in the earth’s crust and is released as fine particulates whenever rock is disturbed.
Silica can occur both in crystalline and amorphous forms. There are several crystalline forms: quartz,
cristobalite and tridymite; and it is generally only the crystalline forms which are fibrogenic (NEPC,
2001) which can cause inflammation resulting in scarring and progressive reduction in lung capacity
for which there is no effective treatment (silicosis). The risk and the severity of damage are related to
the size and shape of the particles, the concentration of particles and the length of time the person is
exposed. Silicosis can only be caused by exposure to crystalline silica particles which are in the
respirable size range. This is why only PM10 and PM2.5 impacts are further reviewed in relation to
silica exposures. The International Agency for Research on Cancer (IARC) has classified crystalline
silica as carcinogenic to humans.
An assessment of potential silica exposures was undertaken for the project. The assessment first
determined the likely percentage of crystalline silica that may be present in the PM10 and PM2.5
impacts predicted. The assessment then compared the potential silica air concentrations against
criteria established that are based on the protection of community health. The assessment results are
presented in Appendix F and indicate that the potential respirable silica concentrations in air derived
from the project would be below health based criteria.

US EPA Silicosis Potency Estimates
The US EPA (1996) examined the non-cancer epidemiological literature on crystalline silica induced
diseases. From the extensive data available, which examined the medical histories of thousands of
miners, they concluded that the cumulative risk of developing silicosis is zero for cumulative
exposures of less than 1000 µg/m3.years.
Cumulative exposure is the average respirable crystalline silica concentration a person is exposed to
over a period of time, multiplied by the number of years exposed. For example, an exposure of 1000
µg/m3.years, would be experienced by an individual exposed to 14.3 micrograms per cubic metre per
year for 70 years. For cumulative exposures less than 1000 µg/m3.years, the US EPA concludes that
the risk of developing silicosis is zero.
For this project, the following has been calculated:


The total respirable crystalline silica concentration (as annual average PM2.5) is 1.3 µg/m3



The duration of the project is 33 months, which is 2.75 years



The total silica exposure associated with the project is calculated to be 3.6 µg/m3.years



Silica exposures relevant to the remaining 75.25 years (assuming a lifetime of 78 years) to
ambient/background levels of 0.61 µg/m3 is 46 µg/m3.years



Total lifetime exposure from background plus the project is calculated to be 49.6 µg/m3.years

The total cumulative risk of silicosis is well below 1000 µg/m3.years and is therefore considered to be
zero.
Hence no adverse health impacts are expected as a result of exposure to silica emissions from the
project.

7.2.7

Review of noise and vibration impacts

The results of the assessment for noise and vibration are provided in Section 6.2 (Noise and
vibration) and the technical working paper: noise and vibration (Appendix D).
The potential health outcomes from exposure to noise for which there is strong evidence include:


Sleep disturbance.



Annoyance.



Hearing impairment.
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Interference with speech and other daily activities.



Children’s school performance (through effects on memory and concentration).



Cardiovascular health.

Other effects for which evidence of health impacts exists, but for which the evidence is weaker,
include:


Effects on mental health (usually in the form of exacerbation of existing issues for vulnerable
populations rather than direct effects).



Effects on the performance of cognitive tasks.



Some evidence of indirect effects such as impacts on the immune system.

The construction noise guidelines and the operational road noise guidelines applicable to the project
have considered the health effects of noise and the relevant guidance from the WHO and the
Environmental Health Council of Australia in determining appropriate noise criteria.
Noise levels that do not comply with these guidelines/criteria may have the potential to have negative
health outcomes for the community adjacent to the project. The ICNG requires feasible and
reasonable management measures to be implemented to minimise impacts. Where this process is
followed, and where project works are only expected to occur for a short period of time (as is the case
with the proposed project) no adverse health effects are expected to occur in the community.
Currently, the worst case assessment predicts that noise criteria would be exceeded at a number of
properties without additional noise mitigation measures. Detailed consideration of feasible and
reasonable mitigation measures would determine the suite of measures that would achieve the most
effective outcome for affected receivers. These measures would be detailed within the CNVMP to
manage predicted noise levels at sensitive receivers.
Where the proposed noise management and mitigation measures are adopted, no adverse health
impacts are exposure in the local community.

7.2.8

Environmental management measures

The potential human health risks from the project are associated with air quality and noise and
vibration impacts. As such the mitigation measures relevant to human health include:


Construction operation air quality mitigation and monitoring identified in Section 6.3 (Air quality).



Construction noise and vibration mitigation measures identified in Section 6.2 (Noise and
vibration).

7.3

Biodiversity

A technical working paper: biodiversity (Appendix G) has been prepared to assess the potential for
the project to impact on biodiversity. This section provides a summary of the technical working paper.
Table 7-21 sets out the SEARs as they relate to biodiversity and where in the EIS these have been
addressed.
Table 7-21 SEARs - biodiversity

SEARs
An assessment in accordance with the Framework for
Biodiversity Assessment, unless otherwise agreed by
OEH, by a person accredited in accordance with
s142B(1)(c) of the Threatened Species Conservation
Act 1995.
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7.3.1

Legislative Context

Under the NSW Biodiversity Offsets Policy for Major Projects, the SEARs require that the Framework
for Biodiversity Assessment (FBA) (OEH 2014) be applied to assess impacts on biodiversity. The FBA
prescribes the assessment methodology to quantify and describe the biodiversity values on a
construction footprint and the biodiversity offsets required for any unavoidable impacts.
The FBA requires proponents to identify and assess the impacts on all threatened species and
ecological communities listed under the EPBC Act that may be within the construction footprint. An
assessment of these species and communities is included in the technical working paper: biodiversity.
The FBA applies only to terrestrial impacts, and Section 115ZG of the EP&A Act states that permits
under section 201, 205 or 219 of the Fisheries Management Act 1994 (FM Act) do not apply to State
significant infrastructure. These permits relate to dredging work, harm to marine vegetation and
blocking of fish passage. However, potential impacts on freshwater aquatic environments and GDEs
have been considered in this assessment. Hornsby Shire Council also has a licence to extract water
from the quarry void, and thus water extraction works (dewatering of the quarry void) would be carried
out under that licence.
The biodiversity assessment presented in the technical working paper was undertaken in accordance
with the survey guidelines specified by the SEARs. In addition, the number of vegetation
plot/transects utilised in this assessment meets or exceeds the FBA minimum number of plots
required (OEH 2014b).

7.3.2

Methodology

Study area
The study area for the technical working paper: biodiversity is a portion or subset of the broader
Hornsby Quarry site and is shown in Figure 7-2. The broader quarry site is bounded by a Crown
Reserve to the south, vegetated area of the Hornsby Rifle Range and the Berowra Valley National
Park to the west, residential dwellings to the north and the TAFE campus to the east. The quarry site
also includes vegetated areas to the east abutting the urban interface as well as a square pocket
which falls inside the urban extent. The vegetation surrounding the quarry site would potentially be at
the eastern end of a wildlife corridor given its connectedness to the Berowra Valley National Park.
In accordance with the definitions prescribed in the FBA, the construction footprint is a portion or
subset of the study area and the operational footprint is fully contained within the construction
footprint of the project. For the purposes of this assessment, the project footprint has the same
meaning as ‘construction footprint’ as described in the FBA.
Prior to the determination of the final study area, some ecological investigation works were
undertaken within the broader quarry site. Plot and transect data collected from the broader quarry
site has been used to assist in informing the ecological assessment of the works.
The project design and construction footprint, as assessed in the technical working paper, represents
the preferred design for the project. Sufficient flexibility has been provided in the design to allow for
refinement during detailed design, to minimise environmental impacts. As such, the ecological
impacts assessed as part of this biodiversity assessment represent a worst case scenario.

Assessment guidelines
Technical working paper: Biodiversity assessment was undertaken in accordance with the survey
guidelines specified by the SEARs. These include:


NSW offset policy for major projects (State significant development and State significant
infrastructure) (OEH 2014a).



NSW Framework for Biodiversity Assessment (OEH 2014b).



Policy and guidelines for fish habitat conservation and management (update 2013). This
guideline supersedes the Guidelines for Aquatic Habitat Management and Fish Conservation
(DPI 2013).
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The biodiversity assessment included:


Searches of relevant databases and literature review of previous reports.



Field surveys to determine the presence or likelihood of threatened species, populations,
habitats and endangered ecological communities (EECs).



Significance assessment to evaluate potential impacts on threatened species, populations,
habitats and EECs that may be affected by the project.



Identification of measures to avoid, minimise and mitigate potential impacts to biodiversity,
including provision of an offset strategy where impacts could not be avoided.

Database searches and literature reviews
Existing information about the biodiversity study area has been obtained from a range of sources
including threatened species databases, aerial photographs and previous studies relevant to the
project.
Database searches carried out as part of the biodiversity assessment included:


OEH Atlas of NSW Wildlife (10 kilometre radius search), accessed 19 March 2015.



EPBC Act Protected Matters Search Tool (10 kilometre radius search) (DotE 19 March 2015).



NSW Department of Primary Industries (DPI Fisheries) threatened and protected species
records viewer (Hornsby LGA) (FM Act), accessed 19 March 2015



NSW DPI Fisheries Key Fish Habitat Map (Hornsby LGA), accessed 19 March 2015.

A review of various vegetation and soil datasets relevant to the biodiversity study area was also
conducted, consisting of:


Hornsby Shire Council vegetation mapping (Smith and Smith, 2008).



Western Sydney vegetation mapping (NPWS, 2002).



Soil landscapes of the Sydney 1:100,000 Sheet (Chapman and Murphy, 1989)

A literature review of previous studies relevant to the project was also conducted, including:


Former CSR Quarry Hornsby and associated lands (PSM, 2007).



Hornsby Quarry and Environs Land Capability Study and Master Plan, Master Plan Report
(Parsons Brinckerhoff, 2004).



Review of Options for Filling Hornsby Quarry, Discussion Paper (GHD, 2009).



Hornsby Quarry Land Filling Preliminary Impact Assessment (Cardno, 2013)



Review of Environmental Factors Old Mans Valley and Hornsby Park Proposed Mountain Bike
Trail (Dragonfly Environmental, 2011)



Targeted Surveys for the Varied Sittella and Supplementary s5A Assessments, Proposed
Mountain Bike Trail Sire, Old Mans Valley, Hornsby (Aquila Ecological Surveys, 2011).

The likelihood of occurrence for each relevant threatened species, population, habitat and
endangered ecological community has been assessed based on information obtained from database
searches and literature reviews. The likelihood of occurrence analysis was used to guide and inform
field survey work.
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Field surveys
A field survey program was developed and implemented based on the outcomes of database
searches and literature reviews, and the likelihood of occurrence analysis carried out for relevant
threatened species, populations, habitats and EECs. If information was not available on whether or
not threatened species occurred within the study area, then a precautionary approach was adopted,
whereby the presence of the species was assumed. This approach is consistent with the SEARs,
FBA, and relevant impact assessment guidelines. Field survey locations are shown in Figure 7-2.
Details of field surveys, survey effort, survey extent and timing of field work is provided in Appendix G
of the technical working paper, and in summary included:


Surveys of vegetation communities within the study area to verify existing mapping of vegetation.



Confirmation of the presence, composition and quality of natural vegetation including threatened
ecological communities.



Biometric plots using the methodology described in the FBA. Plots consisted of a 20 metre by 20
metre full floristic plot, and a 20 metre by 50 metre plot identifying number of hollow bearing
trees and length of fallen wood. Biometric plots also included a 50 metre transect to collect data
on canopy cover, midstorey cover, and ground cover for native and exotic species.



Targeted floristic surveys (20 metre by 20 metre quadrats), conducted in conjunction with
biometric plots to identify flora species within vegetation communities, and to assist in the
identification of those vegetation communities by comparing characteristic species.



Random meander survey technique for threatened flora species and targeted searches for
threatened species potentially occurring within the study area.



Targeted threatened flora survey for Genoplesium bauera in accordance with the
Commonwealth Government Draft survey guidelines for Australia's threatened orchids 2013,
based on a high probability of occurrence of this species in parts of the biodiversity study area.



Opportunistic sightings of fauna species during vegetation surveys.



Fauna habitat assessments to identify potential habitat for threatened fauna species, including
rock habitats and foraging substrates, termite mounds and the presence of hollow bearing trees
and coarse woody debris.



Hollow bearing tree surveys, incorporating findings of surveys undertaken in 2013 (AECOM) and
2015 (Eco Logical Australia) for the project.



Microchiropteran bat survey including a habitat search and placement of two Anabat detectors in
four separate locations over two separate nights (refer to the technical working paper:
biodiversity (Appendix G) for the locations of the Anabat detectors).



Aquatic habitat assessment, limited to freshwater fish (finfish and aquatic invertebrates) as
defined in the FM Act. The aquatic assessment did not include an assessment of the potential
impacts to downstream environments as a result of the discharge of water from the quarry void
during dewatering (to be undertaken in accordance with Hornsby Shire Council’s existing
dewatering groundwater licence).

Survey effort
The survey effort was focused according to the vegetation communities and potential habitat for
threatened flora and fauna species within the study area. A summary of the field survey effort for each
survey method is provided in the technical working paper: biodiversity (Appendix G).
All surveys were diurnal surveys, except for the Anabat survey, and were conducted over five days;
two days in December 2013, two days in December 2014 and one day in February 2015. The
AECOM hollow bearing tree survey was conducted in December 2013 over two days. Weather
conditions were warm to hot for all survey periods. No significant rainfall was experienced during the
survey period but significant rainfall fell prior to the December 2014 and February 2015 surveys.
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7.3.3

Landscape features

The biodiversity study area is located within the Sydney Basin Bioregion, which extends north to the
Hunter Valley, west to Mudgee and south to Batemans Bay. The study area occurs within a highly
urbanised setting surrounded by extensive areas of established urban development to the east, north
and south. Remnant vegetation occurs west of the study area within Berowra Valley National Park
and Regional Park, and in close proximity to the study area.
The landscape features of the study area are shown in Figure 7-9 of this EIS.

Interim Biogeographic Regionalisation for Australia bioregions and IBRA subregions
The area for the biodiversity assessment is contained wholly within the Sydney Basin Bioregion. The
project footprint intersects two Interim Biogeographic Regionalisation for Australia (IBRA) subregions;
Pittwater and Cumberland. In accordance with the FBA, the Cumberland IBRA subregion was used
for the 1000 hectare assessment circle as more of the construction footprint occurs within this
subregion. The assessment circles are shown in the technical working paper: biodiversity
(Appendix G).

Mitchell Landscapes
The construction footprint is covered by three different Mitchell Landscapes, consisting of primarily
Pennant Hills Ridges, with the remainder covered by Sydney Basin Hornsby and Sydney Basin
volcanics (Mitchell 2002). The Pennant Hills Ridges Mitchell Landscape was used for the purposes of
the biodiversity assessment. Mitchell Landscapes are shown in the technical working paper:
biodiversity assessment (Appendix G).

Rivers, streams and estuaries
The quarry void is characterised by deep open water, steep walls (banks) and rocky substrate. It lacks
natural ecosystem processes that occur in flowing streams, such as nutrient cycling and transport,
depositional zones and material exchange with the floodplain. When compared to a natural lake, the
quarry pond is devoid of a shallow littoral zone that would accumulate organic matter and provide soft
substrate for macrophyte growth. As such, life forms in the pond would be dominated by
microorganisms creating a biofilm on hard substrate, and free floating algae (phytoplankton) in open
water.
Presence of larger aquatic species is also restricted by the quarry’s disconnection from natural
watercourses, although it does not exclude them completely. Presence of fish is likely limited to
human stocking and/or aerial transfer of eggs/newborn via wetland birds (attached to feet/underbelly).
If native fish have managed to colonise the pond, their foraging and shelter habitat is very limited and
unlikely to favour a breeding population.
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Wetlands
The biodiversity assessment did not identify important or local wetlands relevant to the study area.
There are no SEPP 14 wetlands in the study area and no SEPP 14 wetlands would be impacted by
the project.

Groundwater dependent ecosystems
Groundwater in the Hornsby Quarry study area has a water level of around 19 metres AHD 2015,
pers. comm., 2015). Land surrounding the quarry rim is between around 60 and 180 metres AHD,
resulting in a water table of between 31.5 metres and 121.5 metres below ground level. The
biodiversity assessment found that this is considered to be beyond the rooting depth of most plant
species in the vegetation types present at the site.

Ecological corridors
No formal state or regional biodiversity links are present within the study area. Areas of potential
impact are also in proximity to existing peri-urban development. For example, roads and residences
bound the quarry site to the north, east and south.
Local wildlife corridors do exist at a smaller scale. At a local scale there are riparian corridors linked to
regional parks, namely vegetation adjacent to the quarry extending to Cowan Reserve. However,
these linkages do not meet the definition of state or regional biodiversity links, and therefore linkage
impacts were assessed for site based developments as defined under the FBA (OEH, 2014b).
The links from within the study area to the adjacent vegetation would not be severed by the proposed
works. The proposed works make use of already cleared or degraded areas of vegetation and would
not introduce new access points through any local corridor.

Landscape value score
The assessment method was undertaken in accordance with the site based assessment outlined in
the FBA.
Assessment circles with a radius of 1,784 metres (1,000 hectares) and 564 metres (100 hectares)
were used to assess the impact of proposals on the surrounding vegetation cover at a landscape and
local scale (respectively). Table 7-22 outlines the vegetation in each circle, before and after
development, and the average and associated Native Vegetation Cover Class (per cent) to be
entered into the FBA Credit Calculator.
Table 7-22 Area of vegetation in each assessment circle

Circle
1,000 hectare circle

100 hectare circle

Native vegetation cover
(before development)
401 hectares (rounded down to
40%)
(36-40%)
51 hectares
(51-55%)

Native vegetation cover
(after development)
398.5 hectares
(36-40%)
48 hectares
(46-50%)

Connectivity width assessment
The current most limiting width within the corridor is approximately 30 metres, thus falling into the 30
100 metre linkage width class. As the area of minimum width does not occur within the proposed
development, the proposal does not reduce the minimum width of this link. The proposed
development would not result in a change in the minimum linkage width class, remaining unchanged
at less than 30-100 metres after development, as the study area is connected to both the north and
south to vegetation, and these linkages would be retained (Table 7-23).
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Table 7-23 Connectivity width class

Connectivity value (width)

Linkage width class
(before development)
>30-100 metres

Linkage width class
(after development)
>30-100 metres

Connectivity condition assessment
The connectivity condition assessment was undertaken on woody vegetation as woody vegetation
types dominate the construction footprint. Two measures were used to assess the condition of the
connection:


The condition of over-storey vegetation before and after development.



The condition of ground cover vegetation before and after development.

The vegetation within the link is connected to Ku-ring-gai Chase National Park and so the condition of
the overstorey is high. Overstorey vegetation before development has therefore been assessed as
Projected Foliage Cover (PFC) at Benchmark. The impact of the proposed development on the
average overstorey condition across the entire connection is minimal, as the area within the linkage to
be cleared is very small. It is therefore expected that the average overstorey condition after
development would remain the same as PFC at Benchmark.
While it is difficult to estimate the condition of the mid-storey and ground cover through the entire
connection, from the field visit and analysis of aerial photos, it is likely that some exotic vegetation
would be present due to observations made on site. However, the average condition of the midstorey/ground cover vegetation, before development, has been assessed to also be at benchmark
(PFC at Benchmark). As previously described, the impact of the proposed development would be
minimal on the condition of the connectivity, and the ground cover after development would remain at
PFC at Benchmark (Table 7-24).
Table 7-24 Condition of vegetation within the assessment circle before and after development

Connectivity value
(Overstorey condition)
Connectivity value
(mid-storey/ground cover
condition)

Width class
(before development)
PFC at benchmark

Width class
(after development)
PFC at benchmark

PFC at benchmark

PFC at benchmark

Patch size
Threatened species sub-zones, which form the base units of vegetation zones, were mapped for the
impact area. The threatened species sub-zones allow the entry of data such as adjacent remnant
area and patch size for individual vegetation zones.
The majority of the vegetation impacted is adjacent to large patches of vegetation with an area of
greater than 501 hectares, and thus the adjacent remnant area and patch size for all threatened
species sub-zones was entered as the maximum 501 hectares.
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7.3.4

Native vegetation

Plant community types
Two plant community types (PCTs) were mapped and assessed in the study area, consisting of:


Sydney Blue Gum – Blackbutt – Smooth-barked Apple moist shrubby open forest on shale
ridges of the Hornsby Plateau, Sydney Basin (PCT 1237).



Smooth-barked Apple – Red Bloodwood – Sydney Peppermint healthy open forest in sandstone
gullies of western Sydney, Sydney Basin (PCT 1181).

Table 7-25 provides a summary of the PCTs present in the study area. The technical working paper:
biodiversity (Appendix G) identifies their location relative to the project footprint.

Sydney Blue Gum – Blackbutt – Smooth-barked Apple moist shrubby open forest on shale
ridges of the Hornsby Plateau, Sydney Basin (PCT 1237)
Also known as Blue Gum High Forest, this PCT is a critically endangered ecological community
(CEEC). It is 90 per cent cleared in the CMA.
Although Blue Gum High Forest was identified in the study area, none of the patches meet the EPBC
definition. This is due primarily to the areas of Blue Gum High Forest not being dominated by native
plants in all structural layers, where the understorey was typically dominated by woody weeds and the
ground cover often dominated by seedlings of these weeds. In addition, the Blue Gum High Forest did
not occur on soils derived from sandstone and demonstrated a predominant canopy cover of less
than 10 per cent.

Smooth-barked Apple – Red Bloodwood – Sydney Peppermint heathy open forest in
sandstone gullies of western Sydney, Sydney Basin (PCT 1181)
This PCT was present in two condition states. Both condition states met the definition of moderategood under the methodology, but were further separated into moderate and poor condition. Where the
PCT was in poor condition, there were more woody weeds. The patches of poor condition forest were
adjacent to the road or track edges and appeared to have had a modified soil profile, possibly from
earlier road construction.

7.3.5

Other vegetation

Regeneration native
There were some areas of vegetation that were largely comprised of regenerating native plants,
including Allocasuarina littoralis. These areas were mostly contained within the quarry void, where
access was limited or prohibited due to steepness and unstable walls and as such, no plot/transects
were able to be conducted in these areas. This vegetation has regenerated from previous past
disturbance and is therefore a highly disturbed community.
For the areas inside of the project footprint, this vegetation was assigned to the Smooth-barked Apple
– Red Bloodwood – Sydney Peppermint healthy open forest in sandstone gullies of western Sydney,
Sydney Basin PCT due to this vegetation being open forest with more shrubby sclerophyllous plants
than the Blue Gum High Forest PCT. The vegetation condition was considered to be poor.

Regeneration exotic, weeds and exotics, cleared
Areas exclusively dominated by weeds were assigned to this vegetation type. Large areas within the
study area were dominated by weed species. These weeds were usually close to track edges or
where the soil profile has been extensively modified. This vegetation type also included two large flat
areas east of the quarry void that were dominated by exotic grasses, with no shrubs or trees present.
These vegetation types were excluded from the calculations.
The extent of vegetation predicted to be impacted by the proposal is shown in Table 7-25.
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Table 7-25 Vegetation in the study area

Vegetation types
Vegetation
community
Blue Gum High
Forest

Ancillary

Poor

Total in
study area
(ha)
3.62

Sandstone Blackbutt Moderate
Woodland
Poor

1.40
0.44

Regeneration - Native

3.23

Blue Gum Individuals
Regeneration - Exotic
Weeds and Exotics
Cleared
Water
Total

0.06
0.46
10.14
4.57
2.32
26.23
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Vegetation Zones for analysis purposes
Veg
Plant Community Type (PCT) Ancillary
Zone
code
No.
1
Sydney Blue Gum - Blackbutt Poor
- Smooth-barked Apple moist
shrubby open forest on shale
ridges of the Hornsby Plateau,
Sydney Basin
2
3

Smooth-barked Apple - Red
Bloodwood - Sydney
Peppermint heathy open
forest in sandstone gullies of
western Sydney, Sydney
Basin

Moderate
Poor

Total
impacted
(ha)
0.06

0.58
0.26

0.74

Excluded from impact assessment as it is not
native vegetation

0
0
4.02
3.19
2.32
11.18

Justification

Merged with Sandstone Blackbutt
Woodland in poor condition for
calculations because of the small size of
the vegetation being impacted. Zones
smaller than 0.25 hectares are required
to be merged to provide the calculations.
No change
No change

Merged with Sandstone Blackbutt
Woodland in poor condition for
calculations
This vegetation most closely aligns with
the PCT above. Due to access
restrictions, no plots/transects were able
to be done in this vegetation type
because the majority occurred within the
inner quarry fence.
None of this vegetation is impacted
Non-native vegetation and other cleared
areas do not need to be included in
calculations
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7.3.6

Vegetation zone

Vegetation zones and their extent within the construction footprint are outlined in Table 7-26.
The vegetation zones outlined in Table 7-26 are assessed for impacts in Section 7.3.9.
Table 7-26 Vegetation zones and plot requirements

Vegetation Vegetation
zone
Community

Plant community type

1

Blue Gum High
Forest

Sydney Blue Gum - Blackbutt - SmoothPoor
barked Apple moist shrubby open forest on
shale ridges of the Hornsby Plateau,
Sydney Basin

2

Sandstone
Blackbutt
Woodland
(Moderate)
Sandstone
Blackbutt
Woodland (Poor)
and Regeneration –
Native combined

Smooth-barked Apple - Red Bloodwood Sydney Peppermint heathy open forest in
sandstone gullies of western Sydney,
Sydney Basin
Smooth-barked Apple - Red Bloodwood Sydney Peppermint heathy open forest in
sandstone gullies of western Sydney,
Sydney Basin

3

Total
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Ancillary
Code

Area
Plots
impacted required
(ha)
0.06
1

2

Moderate

0.58

1

3

Poor

1.00

1

2

1.64

3

7

Plots
Description of plots used
collected
Plot collected in the Blue
Gum High Forest ‘poor’ zone.
Due to the small size of this
vegetation was merged with
vegetation zone 3.
All plots collected in the
Smooth-barked Apple Forest
'moderate' zone
All plots collected in the
Smooth-barked Apple Forest
'poor' zone. This vegetation
zone is a combination of
Sandstone Blackbutt
Woodland Poor and
Regeneration – Native.
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7.3.7

Threatened species

Ecosystem credit species
A number of threatened species have been recorded or may occur within the study area. The
biodiversity assessment identified 21 ecosystem credit species associated with the PCTs within the
project footprint. The technical working paper: biodiversity discusses included species in greater
detail.
Species to be filtered into the assessment for consideration were determined via the application of the
geographical and habitat questions under the FBA methodology. In any cases of ambiguity, the
default answer of ‘Yes’ was used as per the methodology.
The list of candidate species generated by the FBA tool was compared against the habitat features at
the site following habitat assessment to determine whether the species was considered present. From
review of previous reports, no additional threatened species were added to the list. However, from
review of database records one additional species, Genoplesium baueri, was identified as potentially
occurring in the study area. The resulting list of species was compared against the features in the
impact area to determine if there was a requirement for survey. A candidate species was not
considered present in the construction footprint where:


The habitat was substantially degraded.



An expert report stated that the species was unlikely to be present.



The species was a vagrant and was unlikely to use habitat in the project footprint.



The records of the species were at least 20 years old or had doubtful authenticity.

The list of candidate species following the second filtering step were summarised, from which only
two species were considered as potentially occurring on the site. These were the endangered
population of Callocephalon fimbriatum (Gang-gang Cockatoo) and Chalinolobus dwyeri (Large-eared
Pied bat). Further details for these species are included below.

Callocephalon fimbriatum (Gang-gang Cockatoo) population in the Hornsby Shire and Kuring-gai LGAs
The endangered population was assumed present within the project footprint. It is not a species that
can withstand further loss. The Threatened Species Profile Database (TSPD) (OEH 2015c)
suggested that loss was limited to up to 5 per cent of the foraging habitat only within the Hawkesbury
Nepean CMA. This species is associated with both of the PCT recorded in the project footprint. It was
therefore assumed that both PCTs form the species polygon for this species. The total area of
suitable habitat impacted for this species is 1.65 hectares (Table 7-24). This is a species for which an
offset is to be determined.

Chalinolobus dwyeri (Large-eared Pied Bat)
Chalinolobus dwyeri (Large-eared Pied Bat) is listed as vulnerable under the TSC Act. The Largeeared Pied Bat is found mainly in areas with extensive cliffs and caves, from Rockhampton in
Queensland south to Bungonia in the NSW Southern Highlands. It is generally rare with a very patchy
distribution in NSW. There are scattered records from the New England Tablelands and North West
Slopes.
Large-eared Pied Bat is found in well-timbered areas containing gullies. It frequents low to midelevation dry open forest and woodland close to caves, crevices in cliffs, old mine workings and
disused mud nests of Hirundo ariel (Fairy Martin). The relatively short, broad wing combined with the
low weight per unit area of wing indicates manoeuvrable flight. This species probably forages for
small, flying insects below the forest canopy.
Large-eared Pied Bat roosts in caves (near their entrances), crevices in cliffs, old mine workings and
in the disused, bottle-shaped mud nests of the Fairy Martin. Females have been recorded raising
young in maternity roosts (c. 20-40 females) from November through to January in roof domes in
sandstone caves. They remain loyal to the same cave over many years (OEH, 2015c).
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The Large-eared Pied Bat has been recorded three times within the ten kilometre Wildlife Atlas
search, scattered through the study area.
Cave-like crevices could possibly occur in the project footprint in the quarry void walls. Their presence
cannot be confirmed due to access restriction and lack of detailed inspection of the quarry walls.
Areas of potential foraging habitat include both woodlands and forests. Therefore there was a
requirement to survey for this species. The survey was conducted in accordance with the draft OEH
Threatened Species Survey Guidelines (2004). The technical working paper: biodiversity discusses
the survey results in detail.
The survey revealed that there were no Large-eared Pied Bats present. Survey was conducted during
the correct season and echolocation units were placed in areas suitable for flyways and as close as
possible to the area where potential void wall crevices could potentially occur. No access is permitted
to the void, therefore no recording devices could be placed within the void.
The species was not detected and there is unlikely to be breeding habitat present. Therefore this
species is excluded from further assessment and an offset is not required.

7.3.8

Avoidance and mitigation measures

Avoidance of impacts
Avoidance measures incorporated into the project considered:


Alternate locations



Existing access tracks



Stockpiling location



Conveyor location

The proposed design of the project has capitalised on already disturbed locations within the quarry
site, reducing the project footprint and impacts to biodiversity values of the site by limiting vegetation
clearance.
The technical working paper: biodiversity provides further discussion of the avoidance measures
undertaken for the project.

Mitigation measures
The mitigation measures outlined in the biodiversity assessment have been determined to reduce the
ecological impacts of the project to the greatest extent practicable. The relevant ecological impacts
and the associated mitigation measures and protocols (standard and project specific) are identified in
Table 7-27. Detailed discussion of standard and project specific impacts and mitigation measures is
included in the technical working paper: biodiversity.
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Table 7-27 Avoidance and mitigation measures

Impact
Vegetation
Clearing of native
vegetation

Run off

Spread of weeds

Spread of pathogens
Threatened fauna
Loss of native fauna
from clearance
Loss of habitat for
fauna
Loss of hollow bearing
trees

Flora and fauna management plan /
standard mitigation measures

Project Specific

Responsibility

Timing

Inductions
Pre-clearing process
Exclusion zones
Clearing of vegetation and removal of
bushrock
Re-use of woody debris and bushrock
Weed management
Nest boxes
Fauna handling
Pathogen management
Erosion and sedimentation controls
Re-establishment of native vegetation

Native vegetation management
measures

Environmental representative
and construction contractor

Pre
commencement
During the project

Weed management
Re-establishment of native vegetation
where possible to limit weed spread
Pathogen management

Sediment and erosion management Environmental representative
and mitigation measures
and construction contractor

Clearing vegetation and removal of
bushrock
Fauna handling
Re-establishment of native vegetation
Re-use of woody debris and bushrock
Pre-clearing process
Clearing vegetation and removal of
bushrock
Re-use of woody debris and bushrock
Installation of nest boxes prior to
construction that impacts on hollow bearing
trees
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Sediment and erosion management Construction contractor
and mitigation measures

Pre
commencement
During the project
During the project

Construction contractor

During the project

N/A

Environmental representative
and fauna handlers

During the project

Native vegetation management
measures

Environmental representative, Pre
construction contractor and
commencement
nest box installers
During the project

N/A

Environmental representative, During the project
construction contractor and
nest box installers
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7.3.9

Assessment of impacts

The technical working paper: biodiversity identifies both direct impacts, such as clearing of vegetation,
and indirect impacts, such as increases in noise, lighting and impacts to the downstream riparian
environment.
Avoidance of many of the potential impacts within the study area has been achieved via the use of
existing access tracks to provide site ingress and egress, and the siting of project infrastructure,
including the spoil conveyor, within the disturbed/cleared area east of the quarry void.
Despite the avoidance measures, the project would result in both direct and indirect impacts on
biodiversity values during the project.
The direct impacts of the project relate to:


Loss of vegetation / habitat.



Weed spread.



Changed hydrology.

The indirect impacts of the project relate to:


Pathogens and animal pests.



Impacts on relevant Key Threatening Processes.



Wildlife connectivity and habitat fragmentation.



Injury and mortality.

Negligible impacts relate to:


Bushfire



Noise, vibration and light.



GDEs



Aquatic impacts.

Direct impacts
Loss of vegetation and/or habitat
Loss of vegetation and fauna and flora is a necessary consequence of the project. The field survey
validated the type and extent of vegetation and various habitats present throughout the study area,
including:


One critically endangered ecological community (Blue Gum High Forest).



One endangered population with potential to occur within the study area (Gang-gang Cockatoo
population in the Hornsby Shire and Ku-ring-gai LGA. None were recorded within the study
area).



One PCT associated with threatened species habitat recorded in the study area (Smooth-barked
Apple - Red Bloodwood - Sydney Peppermint heathy open forest in sandstone gullies of western
Sydney, Sydney Basin).

No critical habitat was identified within the study area for any species, communities or populations.
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The amount of vegetation (native and exotic) estimated to be cleared is 11.2 hectares in total
(excluding areas not surveyed and cleared lands). Of this a total of 1.65 hectares of native vegetation
would be cleared.
Eight hollow bearing trees are likely to be impacted by activities associated with the project. None of
the hollows to be impacted were large enough to be roosting or breeding habitat for large forest owls
or large cockatoos. A total of 12 hollows would be impacted by the project. Alterations to the design of
the project have resulted in the majority of large hollow bearing trees within the quarry site being
avoided.

Weeds
Weeds were found to be abundant in the study area with some areas containing prolific weed
infestations.
Noxious weeds records across the study area are shown in Table 7-28.
Table 7-28 Noxious weed species found in the study area

Weed species

Noxious in LGA

Class

Araujia sericifera (Moth vine)
Asparagus aethiopicus (Asparagus Fern)
Cinnamomum camphora (Camphor Laurel)
Ipomoea indica (Morning Glory)
Genista monspessulana (Cape Broom)
Lantana camara (Lantana)
Ligustrum lucidum (Large-leaved Privet).
Ligustrum sinense (Small-leaved Privet).
Ochna serrulata (Mickey Mouse Plant)
Rubus fruticosus aggregate species
(Blackberry)
Senecio madagascariensis (Fireweed)

Hornsby
Hornsby
Hornsby
Hornsby
Hornsby
Hornsby
Hornsby
Hornsby
Hornsby
Hornsby

4
4
4
4
3
4
4
4
4
4

Weed of
National
Significance











Hornsby

4



Appendix D of the technical working paper: biodiversity contains the full list of the 59 weed species
recorded across the study area.
The high presence of weeds across the study area means that it is considered very likely that any
vegetation disturbance could potentially create conditions where weeds are likely to invade or
intensify. This would have a flow on effect on native flora and fauna by reducing quality of habitat,
generating competition for resources and altering the structure and composition of vegetation
communities.
Section 7.3.8 identifies the mitigation measures which would be implemented to contain the spread of
weeds during the project.

Changes to hydrology
The development may result in impacts to the hydrology and aquatic ecology of creeks in the project
area, via piping of stormwater runoff from newly sealed access roads into waterways east of the
quarry. There are some stormwater outlets that are currently discharging from Bridge Road into the
study area. Changes to or upgrades of these may increase surface flow across the Sandstone
Blackbutt Woodland community. However, it is noted that where the outlets currently discharge, minor
erosion and weed plumes are already present. The area of discharge flows into an already diverted
creek, which ultimately joins Old Mans Creek west of the quarry void.
Discharge of water from the quarry void is addressed under a current groundwater licence held by
Hornsby Shire Council. Dewatering and discharge of water from the void would be undertaken in
accordance with the conditions of the groundwater licence.
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Indirect impacts
Pathogens
A number of pathogens are of concern in NSW that have the potential to impact on native flora and
fauna. Activities that involve movement of equipment over large areas are of particular concern given
the high potential for pathogen spread over large areas.
Although no sign of pathogen infection was identified during the field survey or literature search it is
important to assess the potential impacts of these pathogens and mitigate their spread. The main
pathogens of concern are:


Myrtle Rust (Uredo rangelli)



Chytrid Fungus (Batrachochytrium dendrobatidis).

A pathogen of lesser concern is Phytophthora (Phytophthora cinnamomi).
No pathogens have been identified or are likely to occur within the study area, and it is considered
unlikely that pathogens would have a significant impact on flora and fauna as part of this project,
provided the mitigation measures listed in Table 7-31 are adopted to limit the introduction of
pathogens.

Animal pests
Given the study area is disturbed and within a highly urbanised setting it is likely that animal pests
would be present within the study area. Most likely pests to be present pests include:


European Red Fox (Vulpes vulpes)



European Rabbit (Oryctolagus cuniculus)



Feral Cat (Felis catus).

Potential impacts from these animal pests includes fox and feral cat predation of native fauna, habitat
alteration, reductions of native food sources due to rabbit grazing and the displacement of small
native animals from their burrows.
Evidence of the presence of the European Red Fox and the European Rabbit was identified within the
study area. However, the project is not likely to increase the presence of either of these species
because no additional tracks would be created as part of the project which facilitate movement of
predators into otherwise uncleared or undisturbed vegetation. In addition, it is considered that the
clearing of weed invaded areas which currently provide refuge for the European Rabbit would act to
mitigate the utilisation of the study area. No evidence of feral cats was identified during the field
survey however feral and domesticated cats are likely to forage throughout the study area given the
extensive areas of surrounding urban development. Given the likely abundance of cats in the locality,
and the nature of the impacts associated with the project, the project is unlikely to increase the
abundance of cats, introduce them into new areas, or increase predation pressure on native fauna.

Impact on relevant Key Threatening Processes
A number of Key Threatening Processes have been identified as being relevant. The activities
associated with the project would either contribute to the Key Threatening Processes (known) or may
potentially contribute to the Key Threatening Processes (potential). These are listed in Table 7-29.
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Table 7-29 Known and potential Key Threatening Processes and impacts on biodiversity

Key Threatening
Process

Relevance to the project

Clearing of native
vegetation (TSC Act)
Land clearance (EPBC
Act)

Clearing of vegetation including native vegetation would be
undertaken as part of the project.
There would be a need to offset the loss of native vegetation
in accordance to the Guideline for Biodiversity Offsets (Roads
and Maritime Services 2011). This is discussed in
Section 7.3.9.
Potential habitat for frogs within the study area within the
ephemeral drainage line located within the mountain bike
track.
Movement of vehicles, equipment and people during the
project carries a risk of introduction and spread of the chytrid
fungus in these habitats with potential to impact on frog
species.
With the implementation of appropriate mitigation measures
the risk is considered to be low.

Infection of frogs by
amphibian chytrid
causing the disease
chytridiomycosis (TSC
Act)
Infection of amphibians
with chytrid fungus
resulting in
chytridiomycosis (EPBC
Act)
Infection of native plants
by I (TSC Act)

Introduction and
establishment of Exotic
Rust Fungi of the order
Pucciniales pathogenic
on plants of the family
Myrtaceae (TSC Act)
Invasion and
establishment of exotic
vines and scramblers
(TSC Act)

Invasion, establishment
and spread of Lantana
camara (TSC Act)

Loss of hollow-bearing
Trees (TSC Act)

Movement of vehicles, equipment and people during the
project carries a risk of introduction and spread of the plant
pathogen Phytophthora cinnamomi.
Presence of the plant pathogen within the study area is
unknown.
With the implementation of appropriate mitigation measures
the risk is considered to be low.
Movement of vehicles, equipment and people during the
project carries a risk of introduction and spread of ‘Myrtle
Rust’.
Presence of Myrtle Rust within the study area is unknown.
With the implementation of appropriate mitigation measures
the risk is considered to be low.
Exotic vines and scramblers are present within the study area
including areas along road and track edges within the study
area.
Movement of vehicles, equipment and people during the
project carries a risk of introduction and spread of these
exotic vines and scramblers as well as disturbing intact
vegetation can increase the risk of weed infestations.
Appropriate mitigation measures are to be implemented to
limit the spread of weeds and reduce the risk of weed
infestations of areas.
L. camara is present within the study area including within the
disturbed/cleared section of the mountain bike track.
Movement of vehicles, equipment and people carries a risk of
introduction and spread of L. camara into unaffected areas.
Appropriate mitigation measures are to be implemented to
limit the spread of weeds and reduce the risk of weed
infestations of areas.
The project would result in permanent removal or lopping of
up to eight hollow bearing trees, containing 12 hollows
(AECOM 2014).
There would be a need to offset the loss of hollow-bearing
trees through the installation of nest boxes in accordance to
the Guideline for Biodiversity Offsets (Roads and Maritime,
2011).
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Wildlife connectivity and habitat fragmentation
Fragmentation of habitat would be minimal across the study area given that the project footprint is
generally following the alignment of the existing track infrastructure. The Hornsby Quarry site abuts
and is connected to the vegetation of the Berowra Valley National Park to the west. There is likely to
be an increase in the gaps between patches of native vegetation resulting from the widening of the
access road into the quarry from Bridge Road. The project is not expected to significantly fragment
this vegetation given that the project area is already partially cleared and the activities within the
Hornsby Quarry study area are temporary.
Wildlife connectivity would not be significantly affected due to the project footprint generally following
the existing access track. No new access tracks are proposed and areas where there is existing
connectivity would remain.
The edge effect is likely to impact on native vegetation through the increased presence of weeds,
particularly around the edges of the project footprint. No threatened species are expected to be
affected by increases in weeds. One endangered ecological community may be affected by increases
in weeds. However this community, Blue Gum High Forest, is already degraded by the presence of
weeds in the study area. Mitigation measures to manage an increase in weed spread are discussed.
Such measures include clearance limits, fencing off areas and specific site induction covering
sensitive environmental issues.

Injury and mortality
Fauna injury or mortality could occur as a result of activities associated with the project. Access roads
would experience an increase in traffic via truck haulage operations. However, truck movements
would be speed limited and impacts to fauna are likely to be limited.
During the project, injury or mortality may occur as a result of vegetation clearing or direct collision
with vehicles and equipment within the project site. This is likely to be more pronounced for species
that are slower to move away or not able to relocate, including some reptiles and amphibians.
Although the project may potentially result in some injury or mortality of fauna species, the project is
unlikely to cause a significant increase in fauna injury or mortality incidents. This is because truck
movements along the access roads would be speed limited due to the steep and winding nature of
the access roads, allowing fauna to move off the road.

Negligible impacts
Bushfire
No hazard reduction would be required within the study area as there are no permanent built or
inhabited structures within areas surrounded by bush, other than road and drainage infrastructure.
Further, the project would not result in impediments to the implementation of bushfire protection
measures within the study area or an increased risk of inappropriate fire regimes which may
adversely affect the ecological values of the remnant vegetation and associated habitats within the
study area and the wider region.
Further discussion with respect emergency management and bush fire is included in Section 6.5
(Hazards and risk).

Noise, vibration and light
Indirect impacts on biodiversity caused by noise, vibration and light as part of the project as well as
changes in noise or lighting impacts as a result of the spoil management activities are likely. Certain
threatened species are particularly vulnerable to these indirect impacts.
Noise and vibration impacts as a result of construction and operation of the conveyor are likely to
affect fauna species that rely on sound to communicate or are nocturnal and sleep during the day
when construction activities are at their peak. These may include bats and other nocturnal mammals
and diurnal and nocturnal birds.
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Changes to the availability of light as a result of vegetation clearance may potentially impact both flora
and fauna species. The potential impacts are likely to be a result of:


Altering light regimes affecting plant growth.



Changes to micro-climates caused by overshadowing or increased light potentially increasing the
likelihood of weed invasion.

In general, the biodiversity assessment found that noise and vibration and light are unlikely to have a
significant effect on the diurnal and nocturnal threatened birds and diurnal and nocturnal mammals in
the study area, because these areas already receive these types of indirect impacts, and mitigation
measures would be implemented by the project. In addition, noise and vibration impacts would be
temporary. Works are expected to be conducted over a 33 month period. Haulage of spoil would not
be a permanent activity for this site. Similarly these indirect impacts are unlikely to result in significant
impacts on the amphibians and reptiles that have the potential to occur in the study area.

Groundwater dependent ecosystems
The main GDE in the study area is Sandstone Blackbutt Woodland. While this vegetation type has a
‘moderate’ chance of being groundwater dependent, the water levels in the void are likely to be
significantly lower than the root zone for the plants in this vegetation type.
Provided the material used to fill the quarry is not contaminated or contains sulphuric ores, soils, or
other waste, the groundwater chemistry should not be impacted (GHD 2009). The proposed spoil
emplacement and management would comprise of ENM and VENM materials and would not
comprise waste materials or materials classified as contaminated. This means that even if vegetation
communities do draw on groundwater, filling the quarry with appropriate material would not result in
any significant impacts to the GDE.
Widening of Bridge Road and other internal access roads may require the clearing of some vegetation
with potential groundwater dependence. However the ground water levels are likely to be far lower
than the lowest root zone for this vegetation.

Aquatic impacts
A lack of ecosystem processes and aquatic habitat (e.g. soft littoral sediments and macrophyte beds)
limits the type of aquatic fauna that could survive in the water within the quarry void. Impacts to
threatened fish are unlikely, given none are expected to occur in the water within the quarry void. Full
dewatering or infilling of the quarry void would extinguish the potential for all aquatic habitat, although
the biodiversity assessment found that it has limited value as a ‘lake’.
Loss of this water body would not affect downstream Key Fish Habitat, migration routes, spawning
habitat or refuge habitat for any native fish. This is largely due to its isolation and difficulty for overland
fish dispersal.
As the water level drops extremely low during the final stages of dewatering, dissolved oxygen may
be quickly consumed by bacteria, decomposing algae and aquatic fauna (if any). This could cause
impacts on aquatic fauna such (e.g. fish) and semi-aquatic fauna (e.g. waterbirds, turtles, frogs and
water dragons). Semi-aquatic fauna are capable of relocating themselves, although the surrounding
terrain may be difficult to navigate.

7.3.10 Impact summary and offsets
Although avoidance and mitigation measures have been considered and implemented during the
design of the project, impacts on native vegetation (including Endangered Ecological Communities)
have been identified that require offsetting. The areas and credits required for offsets are outlined
below.
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Areas not requiring assessment or offsets
Areas not requiring assessment or offset, including for PCTs and species are discussed in detail in
the technical working paper: biodiversity (Appendix G). The areas not requiring assessment are:


Cleared areas – associated with tracks and roads, and areas dominated by exotics.



Water in the void.



Areas of site value score less than 17 (none of the vegetation met this criterion).

Ecosystem and species credits requiring offsets
Ecosystem credits and species credits that measure the impact of the project on biodiversity values in
the project footprint are outlined below in Table 7-30 and Table 7-31 (respectively) and shown in the
technical working paper: biodiversity (Appendix G).
Due to the small area of poor condition Blue Gum High Forest being impacted in the assessment
(0.06 hectares), which was less than the minimum size of 0.25 hectares, this vegetation zone was
combined with the poor quality Smooth-barked Apple vegetation zone (in accordance with the FBA).
Table 7-30 PCTs requiring offset and ecosystem credits

PCT requiring offsets

Area
(ha)

Vegetation
zone

HN586 Smooth-barked Apple
- Red Bloodwood - Sydney
Peppermint heathy open
forest in sandstone gullies of
western Sydney, Sydney
Basin (Moderate condition)
HN586 Smooth-barked Apple
- Red Bloodwood - Sydney
Peppermint heathy open
forest in sandstone gullies of
western Sydney, Sydney
Basin (Poor condition)

0.58

2

1.06

Vegetation
zones 1
and 3 were
merged
due to the
small size
of
vegetation
zone 1

Future
site value
score
0

Loss in
site value
score
49.28

Offset
multipli
er
2

Ecosystem
credits
required
16

0

21.01

2

14

Table 7-31 Species requiring offset and credits required

Species requiring offsets
Gang-gang Cockatoo endangered population in the Hornsby
Shire and Ku-ring-gai LGA

TS offset
multiplier
2.0

Required
species credits
33

A copy of the credit report is included in the technical working paper: biodiversity.

7.3.11 Biodiversity assessment summary
This project was assessed as a Major Project in accordance with the FBA. The assessed construction
footprint covers all the areas required for the project, including conveyor construction and operation,
spoil stockpiling and emplacement, machinery and access roads.
Desktop analysis and field assessment were employed as part of this assessment, using the FBA
methodology to assess habitat and condition of ecological communities.
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One plant community type required offsets. This was:


Smooth-barked Apple - Red Bloodwood - Sydney Peppermint heathy open forest in sandstone
gullies of western Sydney, Sydney Basin (Sandstone Blackbutt Woodland), requiring 30
ecosystems credits.

One species credit species required an offset. This was:


Gang-gang Cockatoo endangered population in the Hornsby Shire and Ku-ring-gai LGAs,
requiring 33 credits.

Avoidance of high value ecological matters was achieved through refining the design, especially for
the conveyor. The project also avoided native plant communities by taking advantage of previously
cleared areas and areas with high dominance of weeds. The spoil stockpiles are to be placed in areas
dominated by exotic grasslands, which do not correspond with any PCT.
Mitigation measures have been considered and would be delivered by:


Delineation of clearance areas.



Management of weed spread.



Conducting project works during standard work hours.



Management of traffic within the site.



Containment of potential pollutants within specific areas to be bunded.

An offset strategy consistent with the offset strategy for the NorthConnex project would be prepared to
compensate for the loss of native vegetation, endangered ecological communities and threatened
species habitat which cannot be avoided or mitigated.

7.3.12 Environmental management measures
Environmental management measures relating to biodiversity are provided in Table 7-32.
Table 7-32 Environmental management measures - biodiversity

Impact
General

No.
B1

Clearing of native
vegetation

B2

B3

B4

Environmental management measure
A Flora and Fauna Management Plan would
be developed for the works to identify
potential impacts and to define
management and mitigation measures.
Construction personnel would be made
aware of the presence and distribution of
native vegetation and would be informed of
their responsibility regarding the protection
of native vegetation.
Disturbance and clearance of established
vegetation would be minimised as far as
feasible and reasonable.
Areas of vegetation to be retained would be
demarcated prior to the commencement of
works to protect from damage.
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Impact

No.
B5

B6

Spread of weeds

B7

Spread of
pathogens

B8

B9

Adverse impacts
to riparian zones
and aquatic
habitats

B10

B11

Loss of hollow
bearing trees

7.4

B12

Environmental management measure
Pre-clearing surveys would be undertaken
by a suitably qualified ecologist to identify
the presence of:
- Hollow-bearing trees and other habitat
features
- Threatened flora and fauna
Where feasible and reasonable, topsoil and
habitat elements (such as woody debris and
bushrock) would be stored and reused
onsite or in adjacent bushland.
Weeds within the construction footprint
would be actively managed prior to
vegetation clearing. Cleared weed material
would be disposed of to a facility licenced to
receive green waste.
Machinery would be checked and/or
cleaned to ensure that it comes to site in a
weed free state.
The identification of pathogens would be
undertaken as part of pre-clearing
inspections. In the event that pathogens are
identified within the construction footprint,
appropriate mitigation measures would be
identified and implemented.
A Construction Soil and Water Quality
Management Plan would be prepared prior
to commencement of the works to manage
surface and groundwater impacts.
The discharge of groundwater would be
undertaken in accordance with the
requirements of Hornsby Shire Council’s
existing groundwater dewatering licence.
The loss of hollow bearing trees would be
mitigation by provision of replacement nest
boxes for hollow bearing trees impacted by
construction.

Timing
Pre-commencement

Pre-commencement,
during the project.

Pre-commencement,
during the project.

During the project

Pre-commencement

Pre-commencement

During the project

During the project

Social and economic

This section provides an assessment of social and economic impacts associated with the project. A
socio-economic impact assessment has been prepared to inform the potential economic impacts of
the project. The technical working paper: socio-economic impact assessment is provided in
Appendix H.
Table 7-33 sets out the SEARs as they relate to social and economic impacts and where in the EIS
these have been addressed.
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Table 7-33 SEARs – social and economic

SEARs
Social and economic impacts to businesses along
Pennant Hills Road and the Pacific Highway, and the
community associated with traffic, access, property,
public domain and amenity related changes.
Effects on existing mountain bike trails and recreation
areas within Old Mans Valley, including, where
applicable, details of rerouted trails and access paths,

7.4.1

Where addressed
Social and economic impacts have been
assessed and are described in
Section 7.4.3 and in the technical
working paper: socio-economic impact
assessment in Appendix H.
Impacts on existing mountain bike and
recreation trails are described in
Section 7.4.3 and in the technical
working paper: socio-economic impact
assessment in Appendix H.

Assessment methodology

The socio-economic impact assessment has been undertaken in accordance with the guidelines
presented in the Roads and Maritime Socio-economic Assessment Practice Note (Roads and
Maritime, 2013). The assessment has been undertaken as follows:


Define the relevant study area for the project, taking into account the extent or scale of the
potential impacts of the project, including both direct and indirect impacts, and the context of the
area surrounding the project.



Profile the project area and surrounds, including any relevant statistics to provide a better
understanding of the social and economic circumstances of the project area that would be
potentially affected by the project.



Describe groups or particular communities that may be affected by the project, including directly
impacted property owners, the general community, local businesses and recreational users, as
well as those indirectly affected through traffic impacts, including public transport routes and
cycling restrictions. Any economic impacts would be considered at a local and regional level,
where appropriate.



Assess the impacts of the project on individual businesses on a property-by-property basis,
where appropriate.



Assess the impacts of the project with regard to property impacts, business impacts, community
values, as well as access and connectivity. The focus would be largely on directly affected
properties but would also consider those in the vicinity of the project, as well as impacts on
through traffic and transport movements in the project area.



Provide a cumulative assessment of the socio-economic impacts of all phases of the project,
combined with the impacts of other planned and anticipated projects.



Identify measures to mitigate or manage the socio-economic impacts as a result of the project.

Economic multipliers are used to quantify economic impacts or changes in economic activity resulting
from a stimulus such as the project. These multipliers can be calculated from input-output tables. The
ABS prepares a national input-output table, the most recent being for 2009/10 (ABS, Australian
National Accounts: Input-Output Tables 2009/10, 5209.0.55.001, 20 September 2013).
The assessment of direct, indirect and total impacts of construction expenditure for the project has
been conducted using the economic multiplier methodology. As construction expenditure was not
available for the assessment, the ‘initial’ employment coefficient from the state-level input-output table
was used to estimate construction expenditure based on FTE employment provided.
The economic benefits and impacts of the project have been assessed on stand-alone basis and
have not included economic stimulus, such as expenditure or employment generated by the
NorthConnex project.
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Study area
The study area for the socio-economic assessment has been identified as the geographical statistical
areas (as defined by the Australian Bureau of Statistics (ABS)) that encompass the project, as well as
the wider catchment as it relates to the proposed haulage routes and the Hornsby Quarry site.
Table 7-34 provides the ABS Statistical Area 1 reference codes that have been used to define the
study area.
Table 7-34 ABS reference codes

Statistical Area Level 1, ABS reference codes
1140571
1140527
1140540
1140548

1140502
1140513
1140528
1140311

1140313
1140324
1140314
1140306

1140315
1140317
1140316

Consultation and key stakeholder issues
Stakeholder mapping undertaken for the socio-economic impact assessment identified potential
community and key stakeholder issues associated with businesses and the economy, properties,
amenity, community and recreational facilities, traffic and transport and project uncertainties.
Consultation with key stakeholders, including local communities, community groups and local
businesses would occur throughout the EIS process.
The assessment of socio-economic profiles and potential impacts has been used to identify strategies
to avoid, minimise, mitigate or manage impacts and to enhance or maximise social and economic
benefits related to the project.

7.4.2

Existing environment

Socio-demographic profile
Key population and demographic characteristics of the study area (based on the 2011 census) are
described as follows:


The estimated resident population within the study area was 15,292 residents and the population
of the Hornsby LGA was 156,847 residents. Over the period 2006 to 2011 the population of the
Hornsby LGA increased by 3.6 per cent, slower than the average population growth across all of
NSW (5.6 per cent).



Population forecasts for the Hornsby LGA show an expected moderate level of growth from 2011
to 2031 with a projected total increase of 23 per cent. This forecast level of growth is predicted to
be slower than the predicted growth over NSW for the same period.



The median age within the study area was 39 years old and 14.5 per cent of residents in the
study area were aged 65 years and over.



The percentage of individuals in the study area that identified as Aboriginal, Torres Strait
Islander or both is comparatively low at 0.5 per cent, lower than the NSW average of 2.5 per
cent.



34.7 per cent of residents in the study area spoke a language other than English at home. This is
generally in accordance with the Hornsby LGA (28 per cent) and higher than the NSW average
of 22 per cent.
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Families and housing
In 2011, dwellings in the study area comprised predominantly apartments/units (45.9 per cent). The
majority of households within the study area are family households (70.3 per cent of the total number
of households) with a median of three occupants. Predominantly, houses were rented (34.6 per cent),
followed by housing owned with a mortgage (33.9 per cent) and then housing owned outright (28.1
per cent). The study area had a greater proportion of housing owned with a mortgage or renting than
Hornsby LGA or NSW averages.

Socio-economic status
An estimate of the socio-economic advantage/ disadvantages has been based on the Index of
Relative Socio-Economic Advantage/Disadvantage (IRSAD). IRSAD summarises information about
the economic and social conditions of people and households within the area. A higher score on the
Index indicates an area has attributes of “higher advantage” such as a relatively high proportion of
people with high incomes or a skilled labour force. It also means an area has a low proportion of
people with low incomes and relatively few unskilled people in the labour force.
In 2011, Hornsby LGA recorded an IRSAD score of 1106 and decile of 10. This is a relatively high
score, highlighting that the area is relatively advantaged when compared to other regions across
Australia.

Labour force, income and employment
The median household income for the study area in 2011 ranged between $818 and $2,700 per
week. The Hornsby LGA median household income was $1,824 per week and the median household
income for NSW was $1,237 per week. The median household income in some areas within the study
area is significantly higher than the Hornsby LGA and NSW median household incomes, while the
median household income in some areas within the study area is significantly lower than the Hornsby
LGA and NSW medians.
The rate of unemployment in the study area in 2011 was 5.6 per cent. This was higher than the
Hornsby LGA unemployment rate (4.8 per cent), but lower than the NSW average unemployment rate
(5.9 per cent).

Community facilities
The immediate area surrounding the Hornsby Quarry is predominately bushland, with residential
properties located to the north and south of the Hornsby Quarry. Community facilities adjacent to the
site are located to the east, along the Pacific Highway, and to the south of the site, on Dural Street,
including the Hornsby TAFE (Northern Institute), multiple child care centres, Mt Wilga Hospital,
Hornsby Uniting Church and a number of civic and transport related community facilities of the
Hornsby Town Centre. Community facilities in the vicinity of the project are shown in Figure 7-3.
The broader study area is home to a significant amount of community infrastructure, particularly along
the proposed haulage route. The broad study area incorporates the suburbs of Hornsby, Waitara,
North Wahroonga and Asquith, all containing facilities that are essential to meeting the local needs of
the people within these communities. Of particular note, the broader study area contains a large
concentration of education facilities, ranging from early childhood through to tertiary, and aged care
facilities.
The bushland immediately surrounding the Hornsby Quarry including Old Mans Valley and Berowra
Valley National Park is used for recreational purposes and contains approximately six kilometres of
mountain bike trails and a number of walking trails. The site is currently used by a number of
mountain bike riding and walking clubs for social and recreational uses, including day use and
overnight camping. The Hornsby Quarry site is recognised as currently unstable and as such the
bushland around the site must be used with caution, limiting the recreational activity that can take
place. The site does not provide infrastructure such as toilet or drinking water facilities for recreational
users. Access roads through the site are provided and used in emergencies such as bushfires.
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Economic / business environment
The highest employing industries in the study area were health care and social assistance,
professional, scientific and technical services and retail trade.
Hornsby LGA had a similar distribution of industries of employment with 13 per cent of residents
employed in both the health care and social assistance industry and the professional, scientific and
technical services industry, followed by education and training.
The Hornsby LGA has a relatively diversified economy and is not heavily reliant on one industry. In
2011-12, the Hornsby LGA had an estimated $6 billion gross regional product (AECOM GRP Model,
2014). The largest contributing industries to the economy were manufacturing, health care and social
assistance, professional/scientific and technical services and education and training all contributing
around nine per cent of total industry contribution to the economy (gross sector value added).
A number of businesses are located on the haulage routes along the Pacific Highway (between
Pennant Hills Road and George Street, Hornsby), George Street, Bridge Road (west of George
Street), Jersey Street North and the Pacific Highway (between Wattle Street and Yirra Road). These
businesses fall within the following industries:


Retailers, including supermarkets and pharmacies.



Cafés, restaurants, pubs and bars.



Accommodation services.



Service stations and mechanics.



Car dealerships.



Other service providers such as funeral homes, travel agents, real estate agents,
physiotherapists, dry cleaners, dentists, beauty and hair salons.
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Travel patterns
Passenger vehicles and public transport
Private vehicles are the predominant mode of transport in the study area with 47 per cent of residents
travelling to work by car (as a driver or passenger). This is consistent with the higher than average
vehicle ownership in the Hornsby LGA of 1.7 cars per household (the Sydney Metropolitan average
is 1.6 cars per household).
The study area also has a high proportion of residents travelling by train to work compared with the
Hornsby LGA average. In the study area, 26 per cent of residents travelled by train to work, while in
Hornsby LGA 21 per cent travelled by train to work. Train travel is a key method of transport for
journeys to work in the area, particularly to the Sydney central business district.
Hornsby Station is located to the east of the Pacific Highway opposite Dural Lane. The North Shore,
Northern and Central Coast and Newcastle Lines stop at Hornsby Train Station. Trains run every four
minutes during the morning peak and every four and a half minutes during the evening peak.
Hornsby has a number of bus services operating in the project area. Hornsby station has a major bus
interchange and both HillsBus and Transdev operate buses that stop at this station. The frequency of
bus services operating at this interchange ranges from every 10 minutes to once an hour.
Walk-only trips in the area represent 14 per cent of the average weekday travel mode share in
Hornsby. Pedestrian footpaths are provided along the sides of the roads, with regular crossings via
signalised intersections as well as two pedestrian overpasses at Hornsby train station. There are no
separated cyclist facilities within the Hornsby area.

Freight and commercial travel patterns
Traffic surveys, completed for the NorthConnex project in December 2013, found that heavy vehicles
represented around three to six per cent of total traffic across the weekday (referred to as average
weekday daily traffic (AWDT)) on the Pacific Highway. This is mainly due to the nature of the Pacific
Highway, whereby it passes through urban areas, characterised by highly signalled traffic flows. It is
generally considered an unfavourable environment for long distance freight travelling between
Pennant Hills Road and the M1 Pacific Motorway and as such the majority of freight and commercial
vehicles travelling on this road are local freight movements for delivery to and from local businesses
(refer to Technical working paper: Traffic and transport for the NorthConnex EIS) (AECOM, 2014).

7.4.3

Assessment of potential impacts

Social and economic impacts have the potential to occur during the project. Potential positive and
negative impacts from the project would include:


Economic and business impacts



Property impacts



Amenity impacts



Impacts on community cohesion and severance



Traffic and access related impacts



Cumulative impacts with other construction projects

Economic and business impacts
The construction expenditure of the project would be of significant benefit to the local, regional and
state economies. Local and regional businesses would principally benefit from this expenditure
through purchases made by construction businesses and associated workers to build and support the
development of the project.
The socio-economic impact assessment found that the project would result in the following direct and
indirect economic impacts:
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Around $88 million generated in direct construction expenditure with flow-on (indirect) effects of
around $33 million.



Around $16 million of household income with flow-on effects of around $7 million.



Direct employment of around 138 full-time equivalent (FTE) positions during the four year span
of the project. Flow-on employment is estimated to be around 96 full-time equivalent positions
over four years. On average, this would result in around 59 full time equivalent positions per
year.



Value added attributable to the project is estimated to be around $27 million directly, with flow-on
effects of around $13 million, giving an estimated total value added contribution of $40 million.
This is the estimated contribution to Gross State Product (GSP).

In its current state, Hornsby Quarry presents an ongoing safety risk and requires ongoing
maintenance costs to ensure wall stability. The project has the potential to positively impact the local
and regional economy by reducing the ongoing costs for the maintenance of the Hornsby Quarry spoil
management site currently incurred by the Hornsby Shire Council and the community.
There are potential long term benefits for local businesses from increased recreational tourism at the
redeveloped quarry site. Businesses that may directly benefit from increased tourism include food and
beverage retailers, accommodation providers, and other retail outlets catering to the needs of those
using the rehabilitated quarry site for recreational purposes.

Property impacts
No residential properties or businesses would be acquired (partially or fully) for the project. The
project would be confined to land owned by Hornsby Shire Council. Hornsby Shire Council has been
consulted during the design development for the project and is supportive of works to fill and stabilise
the Hornsby Quarry void, as a necessary first step towards potential rehabilitation and development of
the Hornsby Quarry site for recreational purposes in the future.

Amenity impacts
Amenity impacts include any factors that affect the ability of a resident, visitor or business owner to
enjoy their home and daily activities, for example, noise, vibration, detrimental changes to views or
changes to air quality.
Amenity impacts during the project have been discussed in detail in Section 6.2 (Noise and
vibration), Section 6.3 (Air quality) and Section 7.1 (Landscape character and visual amenity) of this
EIS.
With reference to those assessments, the potential impacts to residents and businesses during the
project within the study area as a result of changes in amenity would occur as a result of:


Increases in noise and vibration, including increases in road traffic noise



Potential changes in local air quality due to increased dust emissions associated with surface
disturbance and/or the handling, transport and emplacement of spoil



Temporary changes in visual amenity due to site compounds or activities close to businesses.

The project would facilitate Hornsby Shire Council’s future rehabilitation of the quarry void to provide a
space for community use and recreation. There is potential for the future character of the Hornsby
Quarry site to change dramatically due to Hornsby Shire Council’s rehabilitation of the site, whereby
landscape character and visual amenity would be positively impacted. Visual amenity would improve
for residents and businesses adjacent to the Hornsby Quarry site from the redevelopment and
rehabilitation of the site for use as recreational land.
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Noise
Noise mitigation surrounding the plant and noise mounds approximately five meters high surrounding
the stockpiling area have been included in the design of the project to mitigate noise from construction
works at the Hornsby Quarry site. The noise assessment conducted for this project determined that
no sensitive receivers would be highly affected by noise due to construction works on the Hornsby
Quarry site (refer to Section 6.2 (Noise and vibration) and the technical working paper: noise and
vibration (Appendix D). However, some receivers will experience moderate increases in noise levels,
including:


Residential receivers overlooking the sight could experience moderate exceedances of up to 23
dB(A) during times of noise intensive works associated with the site establishment phase. Noise
would reduce with distance, and receivers in the second or third rows back from the site could
experience maximum exceedences of up to 14 dB(A) during site establishment.



During the spoil haulage and emplacement phase, residential receivers overlooking the site
could experience exceedances of the NML of up to 19 dB(A) and receivers in the second or third
rows back from the site could experience maximum exceedences of up to 5 dB(A) during spoil
haulage and emplacement.



Classrooms at the Hornsby TAFE that look directly over the project site could experience
exceedances of the internal noise criterion of up to 9 dB(A) during the site establishment phase
and up to 2 dB(A) exceedences during the ‘conveyor construction and haulage’ and ‘spoil
haulage and emplacement’ phases.

The noise assessment indicates that noise levels at commercial and industrial receivers and
community facilities - including childcare centres and places of worship - adjacent to the site, would
generally remain compliant with the applicable NMLs.
During project standard work hours, visitors to Hornsby Shire Mountain Bike Trail and Benowie
Walking Track are expected to be affected by noise. It is anticipated that some trails would be closed
or rerouted to ensure the safety of the public and to maintain adequate distance from the project,
limiting the noise impact on recreational users in the immediate vicinity of the site.
Any increase in noise from haulage of spoil along the Pacific Highway would remain compliant with
the applicable noise criteria, except on Bridge Road to the west of the Pacific Highway. The noise
assessment predicted that noise levels on Bridge Road to the west of the Pacific Highway would
increase by between 7 and 10 dB(A, depending on the time of day, at sensitive receiver locations,
exceeding the noise criteria for these sensitive receivers. This would result in a number of residences
at this location being impacted by noise during standard work hours. Noise levels on Bridge Road to
the east of the Pacific Highway are expected to remain below maximum noise levels.

Air quality
Project dust deposition rates and cumulative concentrations of total suspended particulates, carbon
monoxide, volatile organic compounds and polycyclic concentrations of total aromatic hydrocarbons
would all be well below the applicable assessment criteria (described in detail in Section 6.3 (Air
quality) and in the technical working paper: air quality (Appendix E).
For particulate matter concentrations (PM10 and PM2.5), the air quality assessment found there are no
predicted exceedences of the OEH criterion by project contribution alone. Some exceedances of
cumulative concentrations (project contribution plus background concentrations) are predicted at
sensitive receivers located adjacent to the site (Hornsby TAFE), attributable to high background
concentrations. These exceedances could be minimised through the implementation of a
comprehensive dust management plan (including monitoring). Sensitive receivers that may be
impacted by reduced air quality would include recreational users of the walking and mountain bike
tracks and Hornsby Park, residential properties overlooking the site and users of the Hornsby TAFE
campus.
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Summary of potential amenity impacts
The visual, noise and vibration and air quality impact assessments determined that there would be
limited amenity impacts on retirement villages, place of worship, schools (other than Hornsby TAFE),
hospitals or childcare centres due to the project.
For businesses, residences and community facilities, including aged care facilities, places of worship,
educational facilities, hospitals and recreational facilities along the haulage routes, the increase in
noise from haulage vehicles is not expected to exceed acceptable noise levels and air quality impacts
are expected to be negligible. Businesses and community facilities with outdoor areas such as
outdoor seating or play areas are not expected to be significantly impacted by changes in amenity
due to the project.
The project would facilitate Hornsby Shire Council’s rehabilitation of the quarry void to provide a
space for community use and recreation. There is potential for the future character of the Hornsby
Quarry site to change dramatically due to Hornsby Shire Council’s rehabilitation of the site, whereby
landscape character and visual amenity would be positively impacted. Visual amenity would improve
for residents and businesses adjacent to the Hornsby Quarry site from the redevelopment and
rehabilitation of the site for use as recreational land.

Community cohesion and severance
Access to community infrastructure would be maintained throughout the duration of project activities
to maintain links to the community for residents. Access to community facilities in the immediate
vicinity of the project would remain throughout the duration of the project. Residents may experience
some congestion and resulting delays around these facilities during peak times as a result of haulage
vehicles using the local road network.
Access to public transport would be maintained throughout the duration of the project. Residents and
workers accessing the station by bus or car may experience some congestion and resulting delays
during peak times as a result of haulage vehicles using the local road network.
The project has been designed to avoid direct impacts to community facilities, with the exception of
unavoidable restrictions to existing mountain bike and pedestrian trails. The project would require the
closure and/or changes to some walking paths and mountain bike trails in the bushland surrounding
the Hornsby Quarry during the project. The closure and/or changes to these paths would be
necessary during the project to ensure public safety.
Appropriate signage would be erected prior to and during works to advise the public of the alterations
to mountain bike and pedestrian trails, including information regarding alternative cycling and walking
routes.
Residents, particularly elderly residents, and business owners are likely to experience uncertainty
about the project prior to and during the project but it is expected that this can be managed through
continuing consultation.
The project has the potential to improve community cohesion of the study area and bring the
community together through enabling the provision of additional public recreational space.
Recreational walking and bike paths for public use provide open and recreational space for the
community to meet and share.
As there is no acquisition of residential properties, the project is not expected to impact the sense of
belonging in the surrounding communities.
The project would also reduce the ongoing safety risk to the community by further stabilising the
quarry site, providing Hornsby Shire Council with the option to open the site to the public in future.
The project would contribute to a safe and sustainable solution to addressing community concerns
regarding the safety of the quarry site.
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Traffic and access arrangements
The project would result in increased traffic along the Pacific Highway and local road network,
changes in accessibility to the Hornsby TAFE site and an increase in bus service travel times due to
slower travel speeds and increased intersection delays.
An increase in heavy vehicles on the existing road network during the project would potentially result
in congestion due to increased delays at intersections along the project corridor and in surrounding
areas. Businesses that rely on deliveries from and to their premises may experience some increases
in transit times due to increased traffic on the road network from construction vehicles. Residents
trying to access community facilities, such as schools, child care centres, community centres, health
care and places of worship may experience some delays due to increased congestion on the local
road network. It is not anticipated that this increase in congestion would impact freight movements, as
the Pacific Highway and local road networks are not major freight thoroughfares and are mainly used
for freight and deliveries for local businesses. The increase in truck volumes, as a proportion of
overall traffic, is anticipated to be minor as the Pacific Highway and local road network is already
currently considered congested.
Users of public transport services could potentially be impacted by:


An increase in bus service travel times due to slower travel speeds and increased intersection
delays



Longer travel times to and from bus stops by supplementary travel modes (e.g. car passenger,
walking to/from bus stop, etc.) due to an increase in traffic volumes, slower travel speeds and
increased intersection delays



Increased delays at intersections for on-road cyclists due to an increase in traffic volumes
travelling along the corridor.

It is anticipated that vehicle and pedestrian access to individual properties or businesses in the vicinity
of the project would not be impacted during the project. Therefore, it is expected that local residents
would not be deterred from shopping at local businesses or visiting community facilities during the
project.
Vehicular access to the Hornsby TAFE via Bridge Road would be maintained throughout the project.
However, vehicular access would be temporarily reduced from two-lanes for bi-directional traffic to
one lane that would need to be shared for entry and exit from the TAFE. A framework Traffic
Management Strategy has been developed to guide the preparation of the TMP for the project, which
would outline traffic management and control measures (including pedestrian management) to be put
in place for the duration of the project. The framework Traffic Management Strategy is provided in the
technical working paper: traffic and transport (Appendix C).
Although there is no formal footpath on either side of Bridge Road (from where Bridge Road turns
south towards the TAFE), pedestrians currently use the roadside verge or Bridge Road itself to
access the TAFE. Pedestrian access to the TAFE via Bridge Road would be restricted during the
project, for safety reasons. Signage would be provided to redirect pedestrians along an alternative
route to the TAFE entrance on Pacific Highway/Peats Ferry Road. Figure 7-4 shows the indicative
alternative access route for pedestrians. Other access points to the TAFE site would be maintained
throughout the project.
Traffic and transport impacts during the project are discussed in detail in Section 6.1 (Traffic) of the
EIS for the project.
Upon completion of the project, it is anticipated that traffic on the Pacific Highway and local roads in
study area would return to levels experienced before the project’s commencement. Access to
residential properties, businesses, community facilities and public transport is not expected to be
negatively impacted.
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Cumulative impacts
Cumulative impacts to local residents, community facilities and businesses are most likely to result
from the concurrent construction of the NorthConnex project and Hornsby West Side Development.
Construction of residential dwellings at Asquith and Waitara is scheduled to occur in parallel with
construction of NorthConnex and the Hornsby Quarry project. Works associated with the Asquith
rezoning are anticipated to require single lane closures on the Pacific Highway, north of the Hornsby
Quarry site. Construction traffic associated with Hornsby Quarry is currently required to travel north on
the Pacific Highway during peak times. In the unlikely event that road capacity was reduced during
peak times, the impact of construction traffic associated with Hornsby Quarry (one vehicle
approximately every two minutes) is anticipated to be minimal with regards to the development of the
Asquith and Waitara residential sites.
Cumulative economic impacts are likely to intensify the impacts identified as a result of the Hornsby
Quarry project, particularly with regard to employment and economic stimulus. The demand for labour
for major projects such as NorthConnex and other similar projects in the area would increase
employment opportunities for local residents. There is potential for wages to increase due to demand
for construction workers. The opportunity for local businesses to supply goods or services to the
construction of these projects and their construction workforces has the potential to increase business
turnover due to demand from the multiple projects.
There is the potential for project related vehicles for the Hornsby Quarry to contribute further to
congestion on the road network; however, the majority of vehicles associated with the project would
be using the Pacific Highway with minimal use of local roads.
The NorthConnex construction site is located some distance away from the Hornsby Quarry site and,
as such, local residents, community facilities and local businesses are not expected to be affected by
cumulative amenity impacts. Construction fatigue, however, may be intensified for these receptors
due to the concurrent construction of NorthConnex and the Hornsby Quarry spoil management site.
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7.4.4

Environmental management measures

Mitigation and management measures would be implemented to avoid, minimise or manage social
and economic impacts. As described above, potential social and economic impacts are associated
with changes to amenity (such as noise, air quality and visual) and changes in traffic and access
during the works. Mitigation measures outlined in each of those respective sections are relevant to
managing potential social and economic impacts. Consultation with the community during the project
is outlined in Section 5 (Consultation).
Additional mitigation and management measures specific to social or economic impacts are listed in
Table 7-35.
Table 7-35 Environmental management measures – social and economic impacts

Impact

No.

Environmental management measure

Timing

Community
cohesion

SEc1

Pre-commencement,
during the project

Cumulative
impacts

SEc2

A community involvement plan would be
developed and implemented to provide
timely, regular and transparent information
about changes to access and traffic
conditions, details of future work programs
and general construction progress throughout
the project. Information would be provided in
a variety of ways including letter box drops,
media releases, internet sites, signage and a
hotline.
Monitor the development of significant
projects with significant proximity to the
project and amend the CEMP for the project
if, or when, required.

7.5

Pre-commencement,
during the project

Land use and property

This chapter assesses land use and property impacts associated with the project. Table 7-36 sets out
the SEARs as they relate to land use and property and identifies where in the EIS these have been
addressed.
Table 7-36 SEARs – land use and property

SEARs
Impacts on directly affected properties and land uses,
including impacts related to access, land use, and
amenity related changes.
Effects on existing mountain bike trails and recreation
areas within Old Mans Valley, including, where
applicable, details of rerouted trails and access paths.
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existing mountain bike trails and
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economic in Appendix H.
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7.5.1

Existing environment

Regional context
The site is located in Sydney’s North subregion as defined in A Plan for Growing Sydney (NSW
Department of Planning, 2014). The North subregion extends from Hornsby in the north to North
Sydney in the south, Brookvale-Dee Why in the east to Pennant Hills in the west. The subregion
covers part of the Hornsby Shire LGA, including the Hornsby Quarry site. Neighbouring LGAs include
Ku-ring-gai to the east, Ryde and Parramatta to the south and Baulkham Hills to the west. The
regional context of the site is shown in Figure 1-1 and Table 7-36.
The majority of the existing housing in the subregion is concentrated through the Ku-ring-gai and
Hornsby Shire LGAs. Historically, suburban areas in the subregion have been developed as
settlements focused around the Northern and North Shore Railway Lines and the major road corridors
of Pennant Hills Road, the Pacific Highway and Beecroft Road. Outlying settlements around the
Hawkesbury River and Pacific Highway extend to the north.
More recently, residential development has spread into suburban areas including Cherrybrook, Castle
Hill and Dural. Some consolidation has also occurred with medium and high density development
within the Ku-ring-gai LGA and around the Hornsby town centre.
Several smaller local centres have established throughout the subregion. These have been mainly
focused around railway stations or along major road corridors, including local centres along Pennant
Hills Road such as at Thornleigh and Pennant Hills. Within the broader subregion, Gordon and
Epping provide larger town centres.
A Plan for Growing Sydney provides the strategic planning direction at a regional level. Key priorities
for subregional planning for the North subregion include:


The need for improved transit connections to improve links between centres and transport
gateways.



Identification of locations which can support growth in housing and employment and the
coordination of this growth with infrastructure delivery and train services.



The need to identify and protect strategically important commercial and industrial land and the
subregions natural resources.

The relationship of the project to the State and local strategic planning and policy context is discussed
in detail in Chapter 3 (Strategic justification and project need).

Local and site context
The project would be located in the Hornsby Shire LGA around 21 kilometres north west of the
Sydney CBD. The Hornsby Shire LGA covers an area of around 510 square kilometres and extends
from Brooklyn in the north, to Wisemans Ferry and Glenorie/Dural in the west, Wahroonga in the east
and Epping in the south. The Hornsby Shire LGA accommodates a residential population of about
160,000 people. A detailed socio-economic profile of the local region is provided in the technical
working paper: socio-economic impact assessment (Appendix H).
The project site covers about 35 hectares within:


Lots A, B, C, D and E in DP 318676.



Lot 1 in DP 114323



Lot 1 in DP 926103.



Lots 1 and 2 in DP 169188.
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The entire site is owned by Hornsby Shire Council. The site is accessed via local Council roads,
including Quarry Road (off Dural Street and other local roads) from the south east and Bridge Road
(off the Pacific Highway) from the north east.
The site is zoned for public recreation (RE1) under the Hornsby LEP. Land use zones in the
surrounding area consist of Low Density Residential (LE2) to the north and south of the site, High
Density Residential (R4), Business Development (B5) and Mixed Use (B4) to the east of the site and
(E1) National Park and Nature Reserves to the west. Land use zonings are shown in Figure 7-5.
Residential development borders the Hornsby Quarry site to the south of Quarry Road, off Dural
Street and off Rosemead Road. Residential development also occurs to the north off Fern Tree Close
and Manor Road. Other surrounding land use includes the Mt Wilga Private Hospital to the north and
the Hornsby Town Centre to the east, including Hornsby Park, Hornsby TAFE off Bridge Road, the
Hornsby Aquatic and Leisure Centre, various businesses along the Pacific Highway and the Hornsby
railway station. The local and site context is shown in Figure 1-2.
The site comprises a quarry void, internal access roads and a cleared area to the east, which has
used as a processing area when the quarry was operational. Disused facilities associated with the
previous quarrying operations remain on the site, including concrete office block buildings, a crushing
and screening plant, a pipeline, security fencing and gates.
The site and surrounds are densely vegetated with the exception of areas of the site historically used
for quarry operations, including the quarry void, internal access roads and former processing areas.
Dense bushland comprising the Berowra Valley National Park occurs directly to the west of the site.
Although the site is zoned for public recreation (RE1) under the Hornsby LEP, the quarry void is
unsafe for public access given the steep sides and flooded nature of the void. Hornsby Shire Council
currently maintains exclusion fencing around the void to prevent access for public safety reasons. The
areas outside the void exclusion fencing are open to public access, including mountain bike trails
which have been established across the site by Hornsby Shire Council.

7.5.2

Assessment of potential impacts

Impacts on land use and property as a result of the project would include:


Temporary changes to the use of parts of the site for the duration of the project.



Restrictions on access to and use of parts of the site to maintain public safety.



Potential impacts on access to an off-site property (the Hornsby TAFE).

Potential impacts resulting from the project including accessibility, amenity and land use compatibility
and development potential have been assessed below. Relevant management measures are
provided in Section 7.5.3.

Property acquisition
No residential properties or businesses (partially or fully) would be acquired for the project. The
project would be confined to land owned by Hornsby Shire Council. Hornsby Shire Council has been
consulted during the design development for the project and is supportive of works to fill and stabilise
the Hornsby Quarry void, as a necessary first step towards potential rehabilitation and development of
the site for recreational purposes in the future.

Accessibility
Exclusion fencing is currently maintained around the quarry void by Hornsby Shire Council to prevent
public access for safety reasons. The project would result in public exclusion zones being expanded
to include the project works area for the period of the works program (approximately 33 months).
Exclusion zones would be required to ensure the safety of the public and personnel undertaking the
works.
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Exclusion zones would be demarcated by temporary security fencing and signage. Access would be
managed via gates on the two designated access roads. The location of temporary security fencing
and access gates is shown in Figure 1-3.
The expanded exclusion zone would include areas which are currently publicly accessible, including
mountain bike trails recently established by Hornsby Shire Council. For the duration of the project,
public access to these areas would be restricted to maintain public safety.
Detailed consultation would be undertaken with the community and Hornsby Shire Council to provide
for the safe undertaking of project activities in the area. Restrictions to public access would be in
place for the duration of activities at the quarry site for safety reasons. Some existing mountain bike
trails would be closed at the start of the project to maintain public safety. Sections of bike trails to be
closed are shown in Figure 4-5. The majority of bike trails which fall within the proposed construction
area are sections graded as easy or intermediate. The majority of trails graded as more difficult and
advanced are located to the south and north of the construction area and may continue to be
available for use by mountain bike riders for the duration of the project. Temporary crossing access
(across Quarry and Bridge Roads) for the bike trails is being investigated. Locations under further
investigation as potential access points or areas to minimise project footprint intrusion on bike trails,
are identified in Figure 4-5. Based on these investigations, access would be maintained to as many of
the trails as possible, where reasonable and feasible and safe to do so.
At the completion of the works, the project disturbance area would be rehabilitated to a standard
agreed to with Hornsby Shire Council and access to the public would be reinstated to current
conditions. Exclusion fencing would be retained around the quarry void if it continues to pose a public
safety risk.

Property access
The project may temporarily impact delivery access for the Hornsby TAFE site at the termination of
Bridge Road (refer to Figure 1-3 for the location of this property access point). Bridge Road is the
preferred access road for spoil truck haulage to the site and would share access with the access for
Hornsby TAFE. Temporary disruptions to this access may result from haulage activities, particularly
during the peak haulage period.
Consultation has occurred with the TAFE and will continue to occur during detailed design to develop
appropriate mitigation measures to ensure access to the TAFE would be maintained. This would
include the preparation of a Traffic Management Plan identifying traffic protocols for the shared
access road (including right of way and appropriate safety protocols to ensure the safety of TAFE
visitors, students and staff).

Impacts on community facilities
The project has been designed to avoid direct impacts to community facilities, with the exception of
unavoidable restrictions to existing mountain bike trails.
Temporary closure of sections of the Hornsby Mountain Bike Trail within the Hornsby Quarry site
boundaries would be required to ensure public safety during project activities. As discussed
previously, the majority of trails expected to be affected would be sections graded as easy or
intermediate. The majority of trails graded as more difficult and advanced are located to the south and
north of the construction area. Some of these trails would continue to be available for use by
mountain bike riders for the duration of project. A map showing the trails that are proposed to be
closed and those that would remain open during the project is provided in Figure 4-5. Locations
under further investigation as potential access points or areas to further minimise project footprint
intrusion on bike trails, are also identified in Figure 4-5. Based on these investigations, access would
be maintained to as many of the trails as possible, where reasonable and feasible and safe to do so.
Appropriate signage would be erected prior to and during works to advise the public of the alterations
to mountain bike and pedestrian access, including information regarding alternative cycling routes.
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Impacts on surrounding development
Land uses present in the vicinity of the construction site include residential development, places of
worship, businesses, schools and hospitals (see Figure 7-5). These land uses are likely to be
sensitive to the presence of a nearby work site and susceptible to amenity impacts.
Amenity impacts include any factors that affect the ability of a resident, visitor or business owner to
enjoy their home and daily activities, for example, noise, vibration, or changes to air quality. Amenity
impacts from the project and associated management and mitigation measures have been discussed
in detail in Section 6.2 (Noise and vibration) and Section 6.3 (Air quality).
Through the application of appropriate management and mitigation measures as detailed in the
relevant sections of this EIS, temporary amenity impacts can be suitably addressed and would allow
for surrounding land uses to continue during the project.

Land use compatibility and development potential
The project would not lead to land use changes, fragmentation, severance or sterilisation of
neighbouring land as there is no requirement to acquire, temporarily or permanently, any properties to
facilitate the project. Amenity impacts would be temporary and able to be managed through the
implementation of suitable mitigation measures. As such, the project would lead to no permanent
change to the land use or development potential of any surrounding sites.
The project would introduce surface construction facilities within an area that is zoned for and utilised
as public recreation (RE1). These facilities would be temporary and would be dismantled and
removed from the site at the completion of works. The project would therefore only temporarily restrict
the land use and development potential of the site. In the longer term, the project would facilitate the
realisation of the full potential of the site for public recreation, if Hornsby Shire Council proceeds with
rehabilitation and development for public recreation purposes in the future.

7.5.3

Environmental management measures

No permanent change to the land use or amenity of surrounding sites would result from the proposed
works. The project is unlikely to lead to land use changes, fragmentation, severance or sterilisation of
land and there is no requirement to acquire, temporarily or permanently, any properties to facilitate
the works. The project may also facilitate separate future recreational development opportunities on
the site, if Hornsby Shire Council proceeds to rehabilitate and develop the site for recreational
purposes in the future.
Mitigation and management measures would be implemented to avoid, minimise or manage impacts
to land use and property. These mitigation and management measures are listed in Table 7-37.
Table 7-37 Environmental management measures – Land use and property

Impact
Property
access.

No.
LP1

Community
notification.

LP2

LP3

Environmental management measure
Where property access is affected as a result
of the project, consultation with the property
owner(s) would be undertaken prior to the
commencement of construction and would
include the identification of temporary
alternate access for affected properties.
The TAFE and surrounding landowners
would be provided with advanced notification
of relevant project schedules, construction
works and changes to access arrangements.
Community updates would be provided on
changes to the local road network within the
project area during construction.

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

Timing
Detailed design /
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Pre-commencement
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During the project.
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Impact
Impacts on
community
facilities.

No.
LP4

LP5

7.6

Environmental management measure
Opportunities to maintain public access to the
Hornsby mountain bike trail and pedestrian
trail network, where reasonable and practical,
would be explored with Hornsby Shire
Council.
Appropriate signage would be erected prior to
and during the project to advise the public of
the alterations to mountain bike trails and
pedestrian access, including information
regarding alternative cycling and walking
routes.

Timing
Pre-commencement
and during the project.

Pre-commencement
and during the project.

Non-Aboriginal heritage

A technical working paper: non-Aboriginal heritage assessment (Appendix I) has been prepared to
assess the potential impact from the project on non-Aboriginal heritage and identify appropriate
environmental management measures. This section provides a summary of the technical working
paper. Table 7-38 sets out the SEARs as they relate to non-Aboriginal heritage and where in this EIS
these have been addressed.
Table 7-38 SEARs - non-Aboriginal heritage

SEARs

Where addressed

Impacts to State and local historic heritage (including
conservation areas, built heritage, landscapes and
archaeology) should be assessed, including—in
particular—the Hornsby Diatreme and surrounding
vegetation, Hornsby Heritage steps, the Old Mans Valley
Cemetery, street trees on Dural Street, and the TAFE
college. Where impacts to State or locally significant
historic heritage are identified, the assessment shall:

Impacts to State and local historic
heritage have been assessed in
Section 7.6.4 and in Appendix I.

Outline the proposed mitigation and management
measures (including measures to avoid significant
impacts and an evaluation of the effectiveness of the
mitigation measures) generally consistent with the
guidelines in the NSW Heritage Manual (Heritage Office
and DUAP 1996).

Mitigation and management
measures are described in
Section 7.6.6 and in Appendix I.

Be undertaken by a suitably qualified heritage
consultant(s) with relevant heritage expertise (note: where
archaeological excavations are proposed the relevant
consultant must meet the NSW Heritage Council’s
Excavation Director criteria).

The technical working paper: non
Aboriginal heritage has been
prepared by a suitable qualified
heritage consultant(s). Refer to
Appendix I.

Include a statement of heritage impact for all heritage
items/conservation areas to be impacted (including
significance assessment). This should include detailed
mapping of all heritage items and how they are affected
by the proposal.

A statement of heritage impact is
included in Section 7.6.5 and in the
technical working paper at
Appendix I.

Include details of any proposed mitigation measures
(architectural and landscape).

Mitigation and management
measures are described in Section
7.6.6 and in Appendix I.

Consider impacts from, including but not limited to,
vibration, demolition, archaeological disturbance, altered
historical arrangements and access, landscape and
vistas, and architectural noise treatment (as relevant).

Impacts to State and local historic
heritage have been assessed in
Section 7.6.4 and in Appendix I.
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SEARs

Where addressed

Where physical archaeological test excavations are
proposed, develop an appropriate archaeological
assessment methodology, including research design, in
consultation with the Heritage Council of New South
Wales (for items of State significance) and the
Department, to guide the test excavations, and include
the results of these excavations.

Not relevant to this project.

Provision of future mitigation strategies for all identified
archaeological impacts that would arise from the
proposal.

Mitigation and management
measures are described in
Section 7.6.6 and in Appendix I.

7.6.1

Assessment methodology

The methodology used to identify non-Aboriginal heritage items within the study area included a
search of relevant heritage registers and schedules. A literature review and field survey and has been
conducted in accordance with the following guidelines:


NSW Heritage Manual (NSW Heritage Office & NSW Department of Urban Affairs and Planning,
1996c).



The Burra Charter (the Australia ICOMOS charter for places of Cultural Significance) (ICOMOS
(Australia), 2013).



Assessing Heritage Significance (NSW Heritage Office, 2001a).



Assessing Significance for Historical Archaeological Sites and ‘Relics’ (NSW Heritage Branch,
2009).



Heritage Curtilages (NSW Heritage Office & NSW Department of Urban Affairs and Planning,
1996a).



Levels of Heritage Significance (NSW Heritage Office, 2008).

Study area
The study area for the non-Aboriginal heritage assessment has been informed by the footprint of the
project (project disturbance footprint) and is shown in Figure 7-6 and Figure 7-7.

Literature and database review
A review of archaeological and historical data relevant to the project was undertaken, which included
heritage registers, databases and schedules, local histories and archaeological reports. This literature
and data review was used to identify known non-Aboriginal heritage sites located within the study
area.
Searches of the following relevant heritage inventories were undertaken on 2 December 2013 and 9
April 2015 for items within or immediately adjacent to the study area:


Statutory:


World Heritage List (World Heritage Committee, UNESCO).



The Commonwealth Heritage List (Australian Heritage Council).



The National Heritage List (Australian Heritage Council).



The State Heritage Register (NSW Heritage Branch, OEH).



The State Heritage Inventory (NSW Heritage Branch, OEH)



Section 170 Heritage and Conservation Register compiled by Roads and Maritime.
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Section 170 Heritage and Conservation Register compiled by Sydney Trains.



Section 170 Heritage and Conservation Register compiled by Transport for NSW.



Section 170 Heritage and Conservation Register compiled by Sydney Water.



Schedule 5 of the Hornsby LEP

Non-statutory:


The Register of the National Estate (Australian Heritage Council).



The Register of the National Trust of Australia (NSW).

Non-Aboriginal heritage items identified through searches of these databases and registers are listed
in Table 7-38. The locations / curtilage of these items are shown in Figure 7-6.

Field inspection
Known non-Aboriginal heritage items and areas identified as having the potential to be impacted
(either directly or indirectly) by the project were subject to a targeted inspection to determine their
current condition. Results from these inspections were used to inform an assessment of potential
impacts on non-Aboriginal heritage values. The field assessment methodology consisted of:


Recording of structures and/or features identified at each site.



Assessment of the historical significance of structures/features.



Photographs of the structures/features with details maintained in a photo log.



Recording of the position of the site with a Global Positioning System (GPS).

This methodology addressed the current condition of the site, mapped its location and compiled
sufficient data to compare with existing recordings and observations made during past assessments.

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

299

(blank page)

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

300

M

Rosa
Conservation area (local)
Item - Archaeological (local)
Item - General (local)
Item - Landscape (local)
Non-aboriginal heritage items (state)
Non-aboriginal heritage items (RNE)

I524

an

d
I517

I467

Ma

a
Ro

Diatreme Hornsby Quarry
and surrounding vegetation

d

I516

PACIFIC HIG
H

Silvia S
treet

A53

Berowra Valley
National Park

r
no

Mildred A
venue

WAY

M

a
Ro
or

I523

I522

I515

I466

I538

I494

A54

B83

I459

Hornsby
TAFE

Truck bridge

I538

I521

Stree
t

PACIFIC
HIGHW
(Peats
Ferry R AY
oad)

Void

Road

Jersey

Bridge

I484

I485

Higgins Homestead/Memorial
I538

Berowra Valley
National Park

ld
O

k
ee
Cr
s
an
M

Cool room

A55

Hornsby
TAFE

Hornsby Quarry industrial
machinery and buildings
I513 & I537

Hornsby
TAFE

Sandstone receptacle

Old Man's Valley Cemetery/
Higgins' Family Cemetery

I520

I513 & I537

Qua
C3

I546

N

C5

I544

I468

Figure 7-6 Study area and heritage inventory results within the study area and surrounds

I472

rry

Heritage walk depression
era sandstone steps
I513 & I537

Roa
d

A1 I519

Hornsby
Aquatic
and Leisure
Centre

C5

0

100

200m

LEGEND
Site
Sealed construction access road
Sealed and widened access road
Conveyor
Fence around construction zone
Existing quarry void fence
Waterway
Conveyor feeder
Truck bridge
Gate
Existing gate

(blank page)

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

302

7.6.2

Existing environment

Historical context
Hornsby is located within the traditional country area of the Guringai Aboriginal people. The Guringai
are also referred to as Kuringgai, Kurikgai and Kuring-gai. Reverend Lancelot Edward Threlkeld’s
study of Aboriginal language, tradition and custom stated: “the next great tribe is the Kuringgai on the
sea coast. Their ‘taurai’ (hunting ground or territory) is known to extend north to the Macleay River,
and I found that southwards it reached the Hawkesbury. Then, by examining the remains of the
language of the natives about Sydney and southwards, and by other tests, I assured myself that the
country thereabout was occupied by sub-tribes of the Kurringgai” (Threlkeld, 1892:ix). The traditional
territory of the Guringai contained such clan groups as the Awaba, Borregegal, Cadigal,
Cammeragal/Camaraigal, Garigal, Gayimai and Walkeloa (Gibberagong Environmental Education
Centre, 1983:9; J Kohen, 1993). This area was closely bordered by the Darug/Dharug area to the
east, the Awabakal and Darkinung areas to the north and north-east and the Turuwal to the south
(Horton, 1996).
The Guringai area was rich in natural resources, containing both coastal and inland areas. Both
riverine and coastal areas were utilised for fish and shellfish (oysters, mussels and cockles), as
evidenced by the presence of shell middens and fish traps (Ku-ring-gai Council, 2013). Yams, bulbs
and seeds were utilised for food, along with the burrawang (macrozamia) nut, fern roots, lillypillies and
berries. As well as bush foods, many plants were utilised for their medicinal qualities. Faunal species
including possums and birds were hunted, while in coastal areas marine animals such as turtles,
dugongs and seals are also likely to have been a part of the diet (Gibberagong Environmental
Education Centre, 1983:12).
The Guringai utilised hunting tools such as boomerangs, spears and clubs. Fishing spears were made
from plant stems with prongs added, made from grass tree flower stems, fish bones or shells and
affixed by bees wax and gum (Gibberagong Environmental Education Centre, 1983:14). Fibrous
grasses and oyster shell were also utilised to make hooks and fishing lines (Gibberagong
Environmental Education Centre, 1983:15). A record of the Guringai living space is also present
throughout the traditional country in the form of rock art and engravings. Known motifs include fish,
dugong and human figures.
The arrival of European settlers radically transformed the life of the Guringai, as access to land and
traditional food resources were blocked by growing settlements and pastoral developments
(Gibberagong Environmental Education Centre, 1983:17). In the late 1780s a smallpox epidemic
swept through the Guringai people, (Tench, 1793) causing a decline in population numbers in the
area.
In 1823 European Thomas Edward Higgins was promised a land grant by Governor Brisbane. This
grant, 250 acres in size, was formally recorded in 1836. From then on Thomas Higgins and his family
set about clearing and developing the land within the grant area. Cultivation, market gardens and
orchards were developed, as were properties and structures for Thomas Higgins and his family (NSW
Office of Environment & Heritage, 2015). In the 1860s a house was built for Ann (nee Higgins) and
her husband Mathew Harrington. In the same decade a house was built for Clara (nee Higgins) and
her husband Peter McKenzie. In the 1870s a house was built for Thomas Edward Higgins IV and
Maria Agnes Duffy. In the 1880s a house was built for Nairn (nee Higgins) and her husband Thomas
McKinnon. Around the late 1880s or early 1890s a house was built for Thomas Harrington, the son of
Ann and Mathew Harrington. In addition to the original Higgins homestead and the homes for various
family members thereafter, the Higgins family and their descendants also developed other structures
and features in the landscape, including a communal cool room built into a sandstone overhang. The
Higgins family also developed their own cemetery, which Thomas Higgins was buried in following his
death in 1885, with other family members to follow (Parsons Brinckerhoff Australia Pty Ltd, 2004).
Part of the Higgins land grant was sold and subdivided in the 1880s. By 1903 mining had commenced
in the area for blue metal, which at that stage was excavated by hand and transported by horse and
cart. The mining operation developed into a commercial enterprise by the 1920s. The quarry was only
in sporadic use during the 1950s, but accelerated from 1959 onwards after Farley & Lewers Ltd
acquired the quarry and council lease.

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

303

The 1960s saw quarry development demolish the remnant house structures relating to the Higgins
period of use, with machinery, infrastructure and offices gradually added to the area as part of the
quarrying operation (Parsons Brinckerhoff Australia Pty Ltd, 2004). By the 1990s the quality of
extracted material at the quarry had lessened, leading to its closure. In 2002 ownership of the former
Hornsby Quarry was taken on by Hornsby Shire Council (NSW Office of Environment & Heritage,
2015).

Heritage inventory results
A search of the heritage registers and inventories was undertaken on 15 April 2015. The register
search results are summarised in Table 7-39.
Table 7-39 Heritage items identified on heritage registers

Register

Heritage items

Items within the study area
World Heritage List
No listed items

Assessed
significance
n/a

Commonwealth
Heritage List
National Heritage List

No listed items

n/a

No listed items

n/a

Register of the National
Estate
State Heritage Register

Hornsby Diatreme Area (Place ID 2613)
Higgins Family Cemetery (Place ID 2614)
Old Mans Valley Cemetery (Listing No. 01764)

Registered Place
Indicative Place
State

S170 Registers

No listed items

n/a

Register of the National
Trust of Australia
Hornsby LEP

Old Mans Valley Cemetery/Higgins' Family
Cemetery (Listing No. 9167)
Diatreme Hornsby Quarry and surrounding
vegetation (Item A54/538)
Old Mans Valley Cemetery, including Higgins
Family Cemetery, sandstone receptacle, cool
room and site of Higgins homestead on which
the Higgins Family Memorial is located (Item
A55)
Items adjacent to the study area
World Heritage List
No listed items

State
Local
State

n/a

Commonwealth
Heritage List
National Heritage List

No listed items

n/a

No listed items

n/a

Register of the National
Estate
State Heritage Register

No listed items

n/a

No listed items

n/a

S170 Registers

No listed items

n/a

Register of the National
Trust of Australia

Hornsby Park - Lone Pine and sandstone steps
(Item 513)
TAFE College—Buildings “K” and “M” and
grounds (excluding other buildings) (Item 521)
Sandstone steps (Item 537)
No listed items

Local

Hornsby LEP
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Of the heritage items included in Table 7-39, a number are outside the proposed project site and
would not be affected by the proposal. The curtilage for ‘Hornsby Park and Lone Pine and sandstone
steps’ (Item 513) is located immediately adjacent to the eastern and southern boundaries of the
project site. The sandstone steps, which are also listed separately (Item 537), are located immediately
outside the south eastern boundary of the project site. The TAFE College—Buildings “K” and “M” and
grounds (excluding other buildings) (Item 521) are located adjacent to the eastern boundary of the
project site. These items of local significance are not located within the proposed area of impact and
would not be directly or indirectly impacted by the project.
In addition to the listed items, a past study undertaken in the area has also identified the remnant
Hornsby Quarry industrial machinery and buildings as having heritage value (Parsons Brinckerhoff
Australia Pty Ltd, 2004).
Heritage items identified within and outside the project site boundary are shown in Figure 7-6.

Field inspection results
A targeted field inspection was carried out for known non-Aboriginal heritage items and areas
identified as having the potential to be impacted directly or indirectly by the project. Details of the
results of the field inspection are included in the technical working paper: non-Aboriginal heritage in
Appendix I.

7.6.3

Significance assessment

The significance of each site was assessed to ascertain why a particular site is important and to
enable appropriate site management and curtilage to be determined. Cultural significance is defined
in the Australia ICOMOS Charter for the conservation of places of cultural significance (the Burra
Charter) as meaning "aesthetic, historic, scientific or social value for past, present or future
generations" (Article 1.1). Cultural significance may be derived from a place’s fabric, association with
a person or event, or for its research potential. The significance of a place is not fixed for all time, and
what is of significance to us now may change as similar items are located, more historical research is
undertaken and community tastes change.
The process of linking this assessment with a site's historical context has been developed through the
NSW Heritage Management System and is described in the guideline Assessing Heritage
Significance (NSW Heritage Office, 2001a), part of the NSW Heritage Manual (NSW Heritage Office &
NSW Department of Urban Affairs and Planning, 1996b). The technical working paper: non-Aboriginal
heritage (Appendix I) outlines the significance assessment criteria.
Significance assessments were undertaken for each non-Aboriginal historic item identified within the
study area. Heritage items were assessed for current condition and compared to photographs from
past inspections (where available) and the descriptions contained in heritage listings. Statements of
significance were sourced from the published listings for these items (where available).
Summarised significance assessments for each site or item are provided in Table 7-40. A detailed
assessment is presented in the technical working paper: non-Aboriginal heritage (Appendix I).
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Table 7-40 Summarised significance assessments of listed heritage items within the study area

Listing(s)

Item

Australian Heritage
Places Inventory;
Register of the National
Estate; State Heritage
Inventory; Hornsby LEP
2013.
Register of the National
Estate; State Heritage
Register; State Heritage
Inventory; Hornsby LEP
2013; Register of the
National Trust of
Australia.

Diatreme, Hornsby Quarry
and surrounding
vegetation.

Old Mans Valley
Cemetery/Higgins’ Family
Cemetery.
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Context of
significance
State, Local.

State, Local.

Summary statement of significance
“Volcanic rock in an area predominantly of sandstone has created an
unusual environment, part of which is a recreational reserve, part used for
quarrying blue metal. It reflects the mix of land use (industrial and
recreational) in the shire” (NSW Office of Environment & Heritage, 2015).

“The Old Mans Valley Cemetery is of State significance for its rarity as one
of the few fully conserved family cemeteries in New South Wales and
possibly the only one. It is also of State significance for the social value that
this high state of conservation represents - firstly to a wide array of Higgins
family descendants (now living all over Australia) who have funded its
conservation over many years, accessing both professional advice and their
own labour. Its social significance to the wider community is also
demonstrated by its role as a heritage destination by visitors, cemetery
enthusiasts and educational institutions. Acquired by Hornsby Shire Council
in 2006, it provides an exemplary model of how a family cemetery may be
conserved and valued.”
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Listing(s)

Register of the National
Estate, NSW State
Heritage Register, NSW
State Heritage
Inventory, National
Trust of Australia,
Hornsby LEP 2013

Item

Complex of Higgins Family
heritage items (including
heritage walk depression
era sandstone steps,
sandstone receptacle, cool
room and Higgins
Homestead/Memorial)
Hornsby Quarry Industrial
Machinery and Buildings
(Parsons Brinckerhoff
Australia Pty Ltd, 2004)
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Context of
significance

State, Local

Summary statement of significance
“Sited in Old Mans Valley, which was first agricultural land then a bluestone
quarry (recently decommissioned), the cemetery is associated with the
economic development of the locality and also has high local historical
significance for its graves memorialising the descendants of Hornsby's
earliest European settler family, Thomas Edward Higgins, son of Thomas
Higgins and his wife Eleanor McDonald. Containing twenty-three known
burials with internments dating from 1879 to 1931, its dates are unusually
late for a private cemetery. Its establishment and use appears to have been
a direct response to the isolation of Old Mans Valley and the difficulties of
transporting the dead to established communal burial grounds. It is also of
high local significance for its representative examples of late nineteenth and
early twentieth century monumental masonry, providing a good record of
the designs, inscriptions, motifs indicative of funerary symbolism and
practices used in a modest family cemetery in NSW at that time. The
cemetery also has high representative significance at a local level for its
landscape setting amid both remnant natural vegetation and traditional
European grave plantings” (NSW Office of Environment & Heritage, 2015).
This complex of relics represents an important component of the heritage of
the Hornsby Shire by providing evidence of the settlement and occupation
of Old Mans Valley by the Higgins family. It has social significance to
Higgins family descendants and the local community (Parsons Brinckerhoff
Australia Pty Ltd, 2004).

The quarry machinery provides physical evidence of local industrial
achievement and can provide a connection to the local Hornsby
community's past (Parsons Brinckerhoff Australia Pty Ltd, 2004).
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7.6.4

Assessment of potential impacts

Potential impact types
Impacts on non-Aboriginal heritage items have been categorised as follows:


Direct – where the project would be located within the curtilage of the heritage item and / or
involve the demolition or modification of the heritage item.



Indirect – where the project would change the visual context and surroundings of a heritage item.

Direct Impacts
Direct impacts from the project to one item have been identified.

Diatreme Hornsby Quarry and surrounding vegetation
The project would directly impact on non-Aboriginal heritage through spoil emplacement activities. For
the purposes of this assessment a worst case fill level of 64 metres RL has been considered (based
on a fill volume of up to 1.5 million cubic metres). While the spoil deposition in the quarry void is
unlikely to damage the item, the partial covering of the volcanic rock and associated obscuring of
view-lines will alter the heritage value of the item. As the sections of the diatreme closest to the void
rim would remain visible, the impacts to heritage significance of the diatreme are assessed to be
minor.
Direct impacts could also occur during installation of the conveyor and stabilisation works on the edge
of the Hornsby Quarry void (e.g. drilling into the rock to stabilise the conveyer structure). Given the
nature of the diatreme as a large geological feature, these impacts are assessed to be minor in terms
of the heritage significance of this item. In addition, during site mobilisation, the conveyer structure
would be removed from site, retaining view lines to this section of the diatreme.

Indirect impacts
Old Mans Valley Cemetery/Higgins' Family Cemetery, sandstone receptacle, cool room, site
of Higgins homestead/memorial and sandstone stairs
No direct impact on the elements that comprise this complex would result as a consequence of the
works, as this complex is located outside the area of impact. However, indirect impacts may occur
including obstruction of view-lines and access to these features. This would be a temporary alteration
and it is assessed that the proposed works would not alter the overall heritage value of the items.
The cool room item, built into a sandstone overhang, is an element that could potentially be damaged
by vibration. This item, however, although adjacent to an existing vehicle access track that would be
utilised during works, is approximately 180 metres from the proposed conveyor alignment at its
closest point. It is therefore assessed as unlikely that the cool room would be affected by vibration.
Vibration is not considered likely to negatively impact on other items in the listed complex.
The headstones in the cemetery are situated approximately 80 metres from the proposed stockpiling
area at its closest point. The inspection of the cemetery identified it to be in good condition, following
restoration works to repair past damage caused by vandalism and neglect. A higher level of past
vibration, due to the use of blasting by explosives in the quarrying process, has not visibly impacted
on the cemetery headstones despite the cemetery being in close proximity to Hornsby Quarry during
its period of operation (approximately 80 metres from the edge of the current void). The construction
and use of the conveyor and stockpiling activities as part of this project are assessed as negligible by
comparison and unlikely to have vibration impacts on the cemetery headstones. Existing access to
the cemetery via Quarry Road would not be affected by the proposed works. Whilst Quarry Road is
proposed to be used for deliveries and equipment transport onto site, this would not block or restrict
the access to the cemetery via Quarry Road, which is located outside of the fenced footprint of the
project. The current access arrangements to the cemetery would be retained for the duration of the
works and following project completion.
These items may be susceptible to dust deposition, however with appropriate management,
deposited dust will not alter the heritage value of the items.
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Given buffer distances to the project site, the current heritage values of items in the listed complex are
unlikely to be impacted by vibration.

Hornsby Quarry Industrial Machinery and Buildings
No direct impacts are proposed for the elements that comprise this complex, which are to be avoided
by the project. Indirect impacts may include view-lines and access to these features being blocked,
but as this would be a temporary alteration it is assessed that the proposed works would not alter the
overall heritage value of the item. The closest works are proposed approximately 150 metres away
from this item. Based on the nature of the proposed works and their distance from this item, it is
assessed as unlikely that vibration would negatively impact on the current heritage values.

Cumulative and cultural landscape impacts
Spoil would be placed in the Hornsby Quarry, which would alter the current heritage landscape.
However, this alteration may, in the future, facilitate Hornsby Shire Council opening this area for
public access, which would in turn beneficially increase access to the area’s heritage.
Other cultural landscape impacts include an alteration to the environment due to the addition of the
conveyor. This is a temporary feature to be present during the placement of spoil in the quarry to a
safe level to allow Hornsby Shire Council to facilitate safe access for the general public. Due to the
potential benefits for heritage access in the future and the temporary nature of spoil management
works at the site, it is assessed that cumulative cultural heritage impacts to the landscape would be
negligible.

7.6.5

Statement of Heritage Impact

A Statement of Heritage Impact (SOHI) has been prepared as a means of evaluating and explaining
how the proposed works would affect the heritage value of the site and/or place and make
recommendations on how the heritage value of the site/place can be conserved, maintained or
preferably enhanced by the proposed works.
No direct impacts are proposed to the items Old Mans Valley Cemetery/Higgins Family Cemetery,
sandstone receptacle, cool room, site of Higgins homestead/memorial and sandstone stairs and
Hornsby Quarry Industrial Machinery and Buildings. The items would be preserved in situ.
The Diatreme Hornsby Quarry and surrounding vegetation has the potential to be damaged by
stabilisation works and the conveyor construction and/ or use. Spoil to be placed in the quarry void
may partially obscure view-lines to the diatreme, impacting on its heritage value. This potential impact
has been assessed for the item in the following SOHI.
Table 7-41 SOHI Assessment

Impact Type

Impact

Major negative impacts (substantially affects
fabric or values of state significance)

None

Moderate negative impacts (irreversible loss of
fabric or values of local significance; minor
impacts on State significance)

None

Minor negative impacts (reversible loss of local
significance fabric or where mitigation retrieves
some significance; loss of fabric not of
significance but which supports or buffers local
significance)

Partial burial of the diatreme by fill deposition
would obscure some of this item from view.

Negligible or no impacts (does not affect heritage
significance either negatively or positively)

None

Minor positive impacts (enhances access to,
understanding or conservation of fabric of local
significance)

None
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Impact Type

Impact

Major positive impacts (enhances access to,
understanding or conservation of fabric of state
significance)

The proposed works would improve safety at the
heritage listed area and allow for future provision
of public access.

The project would have a negative impact on the overall heritage significance of the ‘Diatreme
Hornsby Quarry and surrounding vegetation’ as a result of spoil emplacement obscuring some viewlines to this item. The view-lines to the diatreme would be partially obscured once deposition in the
Hornsby Quarry void reaches a certain level. This would impact on the item’s heritage significance.
However, the finished fill level is anticipated to still provide partial views to the heritage item, and the
portion of the diatreme obscured by fill material would be protected by the spoil material and is a
reversible loss of local significance.
In addition, currently the area is unsafe for public access, meaning that views to the item in its current
form are not possible. The placement of spoil in the quarry void would contribute to the whole site
eventually being made available for use by the community and provide long-term community benefits
through improvements to safety and increased opportunities for recreation (subject to Hornsby Shire
Council proceeding with rehabilitation and public recreation development works). This would enhance
heritage values through the allowance of public access to the site and facilitate future public access to
heritage values at the quarry site.
The ‘Diatreme Hornsby Quarry and surrounding vegetation’ is a locally listed heritage item under
Schedule 5 of the Hornsby LEP. However, as the project is permissible without consent, development
consent from Hornsby Shire Council is not required under Part 4 of the EP&A Act.
Notwithstanding, the Minister for Planning would consider the potential heritage impacts of the project
when determining the application for the Hornsby Quarry Road Construction Spoil Management
Project.

7.6.6

Environmental management measures

The early identification of non-Aboriginal heritage items during the design phase has informed the
project design and enabled the avoidance of heritage items where practicable.
The mitigation and management measures provided in Table 7-42 have been developed to avoid,
reduce and manage identified potential impacts to non-Aboriginal heritage.
Table 7-42 Environmental management measures – non-Aboriginal heritage

Impact
General

No.
NAH1

Environmental management measure
A Heritage Management Plan (HMP), which
includes provisions to manage non-Aboriginal
heritage, would be prepared prior to the
commencement of works. The plan would
include procedures for an appropriately qualified
heritage consultant to conduct periodic
inspections of heritage sites for which baseline
dilapidation surveys are undertaken, to monitor
their condition during construction. The HMP will
also outline stop work procedures for use in the
event of unexpected finds.
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Impact

No.
NAH2

NAH3

NAH4

Direct
impacts to
the
Diatreme
Hornsby
Quarry and
surrounding
vegetation

NAH5

Indirect
impacts to
non
Aboriginal
heritage
items

NAH7

Dust

NAH8

NAH6

Environmental management measure
Construction personnel would be made aware of
non-Aboriginal heritage sites during the site
induction and would be informed of their
responsibility regarding the protection of
heritage items. These sites would be identified
on sensitive area plans prepared for the project
and in the HMP and with the exception of the
Hornsby Quarry Diatreme site, no works are
permitted that would result in direct impacts to
these sites including vehicle turning or material
or plant storage.
Immediately prior to the commencement of
works a heritage specialist would prepare a
dilapidation survey to enable the condition of the
items located within 100 metres of vibration
intensive works to be assessed and to produce
a baseline recording to be used as comparison.
In the event of an unexpected cultural heritage
find, the Standard Management Procedure –
Unexpected Heritage Items (Roads and
Maritime, 2015) would be followed. This would
include notification to the NSW Heritage Branch.
The process for managing unexpected cultural
heritage finds would also be documented in the
project HMP.
Feasible and reasonable options to minimise
direct impacts to the item Diatreme Hornsby
Quarry and surrounding vegetation would be
investigated during the design development
phase.
Archival recording of the extent of the diatreme
would be undertaken following initial dewatering
of the quarry void to show the full extent of the
geological feature. The archival recordings
would be made available to Hornsby Shire
Council for its records and future use.
The identified heritage items ‘Old Mans Valley
Cemetery/Higgins’ Family Cemetery’,
‘sandstone receptacle’, ‘cool room’, ‘site of
Higgins homestead/memorial and sandstone
stairs’ and ‘Hornsby Quarry Industrial Machinery
and Buildings’ would be avoided during the
proposed works.
Dust accumulation at the Old Mans Valley
Cemetery/Higgins’ Family Cemetery heritage
item would be monitored during the works.

Timing
Pre-commencement,
during the project

Pre-commencement

During the project

Pre-commencement,
during the project

Pre-commencement

During the project

During the project

Feasible and reasonable measures would be
implemented in consultation with a heritage
specialist, if monitoring results identify impacts
from dust deposition.
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7.7

Aboriginal heritage

A technical working paper: Aboriginal heritage (refer to Appendix J) has been prepared to assess the
potential impacts from the project on Aboriginal heritage and identify appropriate environmental
management measures. This section provides a summary of the technical working paper.
Table 7-43 sets out the SEARs as they relate to Aboriginal heritage and where in this EIS these have
been addressed.
Table 7-43 SEARs - Aboriginal heritage

Secretary's environmental assessment requirements
Impacts to Aboriginal heritage (including cultural and
archaeological significance), in particular impacts to
Aboriginal objects and potential archaeological deposits
(PAD) should be assessed. Where impacts are identified,
the assessment shall:
Outline the proposed mitigation and management
measures (including measures to avoid significant
impacts and an evaluation of the effectiveness of the
measures) generally consistent with the Draft Guidelines
for Aboriginal Cultural Heritage Impact Assessment and
Community Consultation (DEC 2005) and other relevant
guidelines and requirements.
Be undertaken by a suitably qualified heritage
consultant(s).

Demonstrate effective consultation with Aboriginal
communities in determining and assessing impacts and
developing and selecting options and mitigation measures
(including the final proposed measures).
Assess and document the archaeological and cultural
significance of cultural heritage values of affected sites.
Undertake appropriate archaeological investigations
generally in accordance with the Code of Practice for
Archaeological Investigation of Aboriginal Objects in NSW
(DECCW 2010), to establish the full spatial extent and
significance of any archaeological evidence across each
site/area of PAD, and include the results of these
excavations. If an alternative excavation method is
proposed, it shall be developed in consultation with Office
of Environment and Heritage.

7.7.1

Where addressed
Impacts to Aboriginal heritage have been
assessed in the technical working paper:
Aboriginal heritage in Appendix J and in
Section 7.7.
Management and mitigation measures
have been developed having regard to
the Draft Guidelines for Aboriginal
Cultural Heritage Impact Assessment
and Community Consultation (DEC
2005) and other relevant guidelines and
requirements and are included in
Section 7.7.4 and in Appendix J.
The technical working paper: Aboriginal
heritage in Appendix J has been
prepared by a suitably qualified heritage
consultant(s).
Consultation with Aboriginal communities
is described in Section 7.7 and in
Appendix J.
The cultural heritage values of the site
are assessed and documented in
Appendix J.
Archaeological investigations are
described in Section 7.7 and in
Appendix J.

Assessment methodology

The Aboriginal heritage assessment has been undertaken in accordance with the SEARs and the
Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation (Roads
and Maritime, 2011), abbreviated as the ‘PACHCI’ process.
Broadly, the Aboriginal heritage assessment for the project included:


A desktop review of the proposed works area to identify previously recorded sites of Aboriginal
heritage significance and areas with the potential for archaeological sensitivity.



A desktop search of the National Native Title Tribunal (NNTT) register to identify areas subject to
native title determinations.

Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

313



Stage 2 consultations under the PACHCI process with the Metropolitan Local Aboriginal Land
Council (MLALC) and the Guringai Tribal Link Aboriginal Corporation (GTLAC). All Aboriginal
community consultation was facilitated by Roads and Maritime Aboriginal Cultural Heritage
Officers.



Development of predictive mapping, including the collation of information gathered through the
desktop review and the consultation feedback, to focus the site inspection to areas of potential
archaeological and cultural sensitivity.



Field inspection by AECOM archaeologist Dr Darran Jordan and MLALC representative Lee
Davison on 15 December 2014. The field inspection involved a pedestrian inspection of the
study area. Linear transects were placed at intervals of 50 metres across the entirety of the study
area and were followed using a hand-held GPS device.



No previously recorded items of Aboriginal cultural heritage were identified within the study area
during the desktop review. The aim of the pedestrian inspection was to identify any surface
expressions of Aboriginal archaeological and cultural heritage values within the study area.
Notes and photographic records were taken throughout the site inspection detailing landform,
ground surface visibility and areas of exposure.



Identification and mapping of areas identified as having Aboriginal archaeological potential.



Development of a draft archaeological testing methodology (in the unlikely event that a Stage 3
PACHCI assessment would be required).

The Aboriginal cultural heritage assessment concluded that there would be no impacts as a result of
the project on Aboriginal archaeological sites, areas of archaeological sensitivity or areas that have
cultural value. As such, the assessment did not advance to further field investigations or further
consultation with the Aboriginal community.

Aboriginal community consultation
All Aboriginal community consultation was facilitated by Roads and Maritime through their Aboriginal
Cultural Heritage Officer. Initial consultation was undertaken in late 2013 and early 2014 by Roads
and Maritime officer Clive Freeman. During the initial inspections undertaken as part of the wider
NorthConnex project, MLALC representative Allen Madden and GTLAC representative Tracey Howie
participated and provided cultural feedback to AECOM archaeologist Dr Darran Jordan. GTLAC
provided an inspection report assessing the cultural heritage values of the wider study area. This
report is included in Appendix A of the technical working paper.
During the follow up inspection in December 2014 all consultation was facilitated by Roads and
Maritime Aboriginal Cultural Heritage Officer Mark Lester. MLALC representative Lee Davison was
consulted during his participation in this assessment, following on from participation by MLALC
representative Allen Madden in the previous Stage 2 assessments undertaken by AECOM (AECOM
2013 and AECOM 2014). MLALC provided an inspection report assessing the cultural heritage values
specific to the Hornsby Quarry study area. This report is included in Appendix B of the technical
working paper. Roads and Maritime Aboriginal Cultural Heritage Officer Mark Lester provided a draft
copy of this report on 5 May 2015 to both MLALC representative Lee Davison and GTLAC
representative Tracey Howie, inviting further comment from both groups prior to finalisation of the
document. All consultation feedback received from GTLAC and MLALC has been considered and
incorporated into the final version of the technical working paper.

Desktop review
NSW Aboriginal Heritage Information Management System (AHIMS)
The desktop review included a search of the NSW Aboriginal Heritage Information Management
System (AHIMS) database and a review of previous archaeological assessments conducted in the
general project region. The desktop review, in addition to Aboriginal stakeholder consultation, was
used to determine if known Aboriginal archaeological and culturally sensitive sites are located in or
near potential project disturbance areas.
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Information collated from the desktop review was used to facilitate site prediction mapping to identify
the potential for further Aboriginal archaeological and cultural heritage sites to be present within the
study area.

Native title
A search of the NNTT register was carried out for native title determinations. The search returned one
determination reference for the Hornsby area (NNTT Number: NND2002/001) under the MLALC, with
a determination dated 12/4/2002 stating: “Native title does not exist”.
A claim was filed by the Awabakal and Guringai People on 13 May 2013 for a large area covering
from Maitland and Kurri Kurri in the north to Hornsby at its southern extent (and including the Hornsby
Quarry area). This claim has not yet been determined according to the NNTT register. This claim
(Tribunal file no. NC2013/002) is a claimant application, not a registration of determined native title.
In summary, there are no currently determined native title listings in the NNTT registers for the
Hornsby Quarry site.

Previous archaeological surveys and excavations
Previous archaeological assessments involving survey, test excavation and salvage have been
conducted in the region relating to past residential developments, subdivisions and road construction
projects. Seven previous assessments have been identified as relevant to the study area for the
project and were used to inform the development of an Aboriginal site prediction model and the scope
of the field surveys. A summary of relevant past archaeological assessments is provided in the
technical working paper: Aboriginal heritage (Appendix J).

Field survey
Initial investigations and Stage 2 consultations were completed between September and November
2013 (AECOM, 2013) and January 2014 (AECOM, 2014) as part of the investigation of spoil
management locations. The past reports identified the potential environmental constraints related to
Aboriginal heritage within areas of the Hornsby Quarry site.
This supplementary assessment for the project consisted of field inspections conducted by AECOM
archaeologist Dr Darran Jordan on 15 December 2014, accompanied by MLALC representative Lee
Davison.
Field inspections consisted of a pedestrian inspection of the study area via 50 metre linear transects.
The aim of the pedestrian inspection was to:


Determine the location of AHIMS sites in and around project disturbance areas, and assess the
potential for impact.



Evaluate the project disturbance area for previously unknown Aboriginal sites and Aboriginal
archaeological and cultural heritage potential, taking into account the predictions of potential
occurrence from the Aboriginal site prediction model.

Notes and photographic records were taken during the site inspection detailing landform, ground
surface visibility and areas of exposure.
Further details of the methodology, timing and extent of field surveys are provided in the technical
working paper: Aboriginal heritage in Appendix J.
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7.7.2

Existing environment

Environmental factors such as topography, hydrology, geology, soils, flora and fauna would have
been key influences on past Aboriginal occupation and land use, as well as archaeological site
patterning and distribution, site survival over time, and the likelihood of detecting any extant
archaeological sites. Any attempt to predict or interpret the character and distribution of Aboriginal
sites in a given landscape must consider these environmental factors, along with historic and current
land use practices, to enable predictions to be made concerning the likely presence or absence of
sites in a given area and, where appropriate, their archaeological integrity. Further details of the
landform and topography, hydrology, soils, and flora and fauna of the study area are included in the
technical working paper.

Ethnographic context
The project would be located within the traditional country area of the Guringai Aboriginal people. The
Guringai are also referred to as Kuringgai, Kurikgai and Kuring-gai.
The traditional territory of the Guringai stretched from Sydney to Newcastle and inland to the Great
Dividing Range (Attenbrow, 2002). The area contained such clan groups as the Awaba, Borregegal,
Cadigal, Cammeragal/Camaraigal, Garigal, Gayimai and Walkeloa (Gibberagong Environmental
Education Centre, 1983, Kohen, 1993). This area was closely bordered by the Darug/Dharug area to
the east, the Awabakal and Darkinung areas to the north and north-east and the Turuwal to the south
(Horton, 1996). There has been debate regarding the location of the boundary between the Guringai
area and the Darug area, with it being defined in the vicinity of Parramatta based on linguistic
evidence (Ross, 1988). This is challenged by a counter-argument that the Darug territory extended to
the coastline between Port Jackson and Botany Bay, based on the ethnographic observations of
explorers and settlers (Kohen & Lampert, 1987, Kohen, 1985, Kohen, 1988). Although language and
dialect differed between varying groups, there was enough similarity and commonality through shared
words that communication could and did occur (Attenbrow, 2002).
The Guringai area was rich in natural resources, containing both coastal and inland areas. Both
riverine and coastal areas were utilised for fish and shellfish (oysters, mussels and cockles), as
evidenced by the presence of shell middens and fish traps (Ku-ring-gai Council, 2013). Yams, bulbs
and seeds were utilised for food, along with the burrawang (macrozamia) nut, fern roots, lillypillies and
berries. As well as bush foods, many plants were utilised for their medicinal qualities. Faunal species
including possums and birds were hunted, with marine animals such as turtles, dugongs and seals
also likely to have been a part of the diet.
The Guringai utilised hunting tools such as boomerangs, spears and clubs. Fishing spears were made
from plant stems with prongs added, made from grass tree flower stems, fish bones or shells and
affixed by bees wax and gum (Gibberagong Environmental Education Centre, 1983). Fibrous grasses
and oyster shell were also utilised to make hooks and fishing lines (Gibberagong Environmental
Education Centre, 1983, Kohen, 1993). A record of the Guringai living space is also present
throughout the traditional country in the form of rock art and engravings. Known motifs include fish,
dugong, human figures.
The arrival of European settlers radically transformed the life of the Guringai, as access to land and
traditional food resources were blocked by growing settlements and pastoral developments
(Gibberagong Environmental Education Centre, 1983, Kohen, 1993). In the late 1780s a smallpox
epidemic swept through the Guringai people, (Tench, 1793) causing a decline in population numbers
in the area.

NSW Aboriginal Heritage Information Management System (AHIMS)
The AHIMS database contains records of all Aboriginal objects reported in accordance with section
89A of the National Parks and Wildlife Act 1974 (NPW Act). It also contains information about
Aboriginal places which have been declared to have special significance with respect to Aboriginal
culture. Previously recorded Aboriginal objects and declared Aboriginal places are referred to by
AHIMS as ‘Aboriginal sites’ (OEH, 2013).
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A search of the AHIMS database was conducted for the study area on 17 July 2013 (AHIMS search
#106367) for an approximate nine kilometre by eight kilometre area enclosing and surrounding the
Hornsby Quarry and Old Mans Valley. This search identified 69 registered Aboriginal archaeological
sites, however in the search results one of these entries was listed as ‘not a site’, leaving a total of 68
sites within the search area. The status of AHIMS sites includes the designations ‘valid’, ‘destroyed’,
‘partially destroyed’ and ‘not a site’. The designation ‘not a site’ is applied to locations that were
initially recorded as Aboriginal sites, but have since been determined to not contain any cultural
content.
The search of the same study area was conducted on 3 March 2015, identifying a total of 70
registered sites. The outcome of the search results are summarised by site type in Table 7-44 and
shown relative to the project works in Figure 7-7.
Table 7-44 AHIMS Search Results

Site Type

Number of Sites

Percentage of Sites

Engraving/ grinding grooves

1

1.4%

Artefact scatter

3

4.3%

Potential Archaeological Deposit (PAD)

3

4.3%

Isolated artefact

3

4.3%

Engraving

12

17.1%

Grinding grooves

12

17.1%

Rockshelter

18

25.7%

Art site

18

25.7%

TOTAL

70

100%

Aboriginal site prediction modelling
An Aboriginal site prediction model was developed to inform the scope and extent of field surveys.
The model included statements on the likelihood of finding Aboriginal archaeological and culturally
sensitive sites within the study area. These predictive statements were based principally on
topography, including the presence of features such as rock overhangs, and proximity to water
sources. Reference was also made to previous archaeological assessments identified as relevant to
the study area.
Based on the Aboriginal site prediction model, the likelihood of encountering Aboriginal site types at
the Hornsby Quarry site has been evaluated, as summarised in Table 7-45.
Table 7-45 Aboriginal site types and likelihood of occurrence

Site type
Rockshelters
Art sites/ engravings
Grinding grooves
Isolated artefacts
Stone artefact scatters
Modified trees

Likelihood of occurrence
Possible occurrence.
Possible occurrence.
Possible occurrence.
Expected occurrence.
Possible occurrence.
Unlikely occurrence in areas of vegetation clearance.
Likely occurrence in areas where mature, extant vegetation is
present.
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Field surveys
The Aboriginal cultural heritage field survey conducted on 15 December 2014 followed transects
shown in Figure 7-7. Key findings from the field survey are summarised as follows:


The closest AHIMS registered Aboriginal sites to the proposed works are grinding grooves #45
6-2821 (approximately 410 metres to the north of the proposed works area) and engraving #45
6-1703 (approximately 695 metres to the west of the proposed works area).



One sandstone overhang with Potential Archaeological Deposit (PAD) was identified
approximately 120 metres south of the project, immediately adjacent to a mountain bike trail. The
location of this item is shown in Figure 7-8 . The overhang is 4.6 metres long, 2.7 metres deep
and 1.55 metres in height. The size of the area of PAD is equal to the dimensions of the
overhang. While the overhang has the potential to have been used by past Aboriginal people, no
Aboriginal art, engraving, grooves or artefacts were observed at the overhang. An intact deposit
was noted as present within the overhang area.



No sites or areas of archaeological or cultural sensitivity were identified within the project
disturbance footprint during the assessment for the project, or in the previous AECOM
assessments (AECOM, 2013, and AECOM, 2014) undertaken at the Hornsby Quarry site.

7.7.3

Assessment of potential impacts

No sites or areas of archaeological or cultural sensitivity were identified within the project disturbance
footprint during this assessment or the previous AECOM assessments. The closest AHIMS registered
Aboriginal sites to the proposed works are grinding grooves #45-6-2821 (approximately 410 metres to
the north) and engraving #45-6-1703 (approximately 695 metres to the west). However, one
sandstone overhang with PAD was identified approximately 120 metres south of the project. The size
of the area of the PAD is equal to the dimensions of the overhang (4.6 metres by 2.7 metres by 1.55
metres).
Physical disturbances associated with the works would not directly impact on the Aboriginal heritage
sites identified in proximity to the project given the distance from the works to the closest point of the
PAD (approximately 120 metres).
Vibration impacts on the overhang with PAD as a result of road widening or spoil compaction are
unlikely given the distance from the works to the closest point of the PAD (around 120 metres).
As with any works which involve ground disturbance, there is the potential to encounter Aboriginal
cultural heritage items during the project. Unexpected Aboriginal heritage objects would be managed
in accordance with the Unexpected Heritage Items (Roads and Maritime, 2015) standard
management procedure.
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7.7.4

Environmental management measures

No sites or areas of archaeological or cultural sensitivity are present within the disturbance footprint of
the project. One sandstone overhang with PAD was identified around 120 metres south of the project
but would not be directly impacted. The likelihood of indirect impacts from vibration to this item is
considered low, however if vibration intensive works are proposed to be undertaken within 50 metres
of the overhang and PAD, an assessment of the requirement for vibration monitoring would be
conducted.
A summary of environmental management measures relating to Aboriginal cultural heritage is
provided in Table 7-46.
Table 7-46 Environmental management measures – Aboriginal cultural heritage

Impact
Impacts on
culturally
sensitive
Aboriginal sites

No.
AH1

AH2

AH3

AH4

Supplementary
assessments

AH5

Environmental management measure
Direct impacts to AHIMS sites and the
sandstone overhang with PAD would be
avoided.
In the event that the project is required to
extend outside the assessed construction
footprint or study area, these additional areas
would be assessed in accordance with the
RMS PACHCI guideline and additional
approvals obtained (as required) where
additional impacts are identified, prior to the
commencement of construction within those
identified areas.
Impacts to the sandstone overhang with PAD
would be avoided.
If changes to the proposed construction
footprint would result in the project footprint
being within 200 metres of this feature, an
appropriate curtilage around this item would
be clearly delineated via the installation of
temporary fencing with star pickets and hi-vis
mesh.
Fencing around the sandstone overhang with
PAD would be supervised by an
archaeologist prior to works commencing in
order to protect it from harm.
If the current project design changes and
impacts to previously identified AHIMS sites
and/or the sandstone overhang with PAD
cannot be avoided, the assessment process
would progress to Stage 3 for formal
consultation, as per the flowchart for the
Roads and Maritime PACHCI and additional
approvals obtained (as required) where
additional impacts are identified.
In the event that additional areas outside the
study area assessed are identified as having
potential for Aboriginal heritage and the
potential for disturbance as a result of the
project, the need for a supplementary Stage
2 assessment would be reviewed. If required,
additional approvals would be obtained,
where additional impacts are identified.
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Impact
Unanticipated
impacts or
unexpected
discovery of
Aboriginal
objects

No.
AH6

AH7

7.8

Environmental management measure
In the event of unanticipated impacts to
Aboriginal objects or places during
implementation of the project, including
unexpected finds and/or skeletal material, the
works would cease until further advice and/or
approvals have been obtained.
Unexpected finds and/or skeletal material
identified during the works would be
managed in accordance with the latest
version of the Roads and Maritime document
Standard Management Procedure:
Unexpected Heritage Items (Roads and
Maritime, 2015).

Timing
During the project

During the project

Landscape character and visual amenity

This section provides an assessment of the landscape character and visual amenity impacts of the
project. Impacts associated with the haulage and beneficial reuse of spoil are assessed, and relevant
mitigation measures have been identified.
The SEARs for the project as they relate to landscape character and visual amenity, and where in the
EIS they have been addressed, are provided in Table 7-47.
Table 7-47 SEARs - landscape and visual amenity

Secretary's environmental assessment requirements
A consideration of the urban design and visual amenity
implications of the proposal, including supporting
infrastructure, during construction and operation.
A consideration of impacts on views and vistas,
streetscapes, key sites and buildings.
Measures to manage lighting impacts both during
construction and operation.

7.8.1

Where addressed
Urban design and visual amenity impacts
have been assessed and are described
in Section 7.8.3.
Urban design and visual amenity impacts
have been assessed and are described
in Section 7.8.3.
Management and mitigation measures
including measures relating to lighting
are outlined in Section 7.8.3.

Assessment methodology

The landscape character and visual amenity impact assessment within this chapter has been
undertaken in accordance with the Environmental Impact Assessment Practice Note: Guideline for
Landscape Character and Visual Impact Assessment (RMS, 2013).
Key steps in the landscape character and visual impact assessment include:


Analysis of the existing landscape and visual context, including:


Assessment of the existing landscape character and visual environment.



Identification of potential views to the project during the project.



Assessment of potential project impacts on landscape character and visual amenity.



Identification of reasonable and feasible mitigation measures.

The assessment for the project has been undertaken with reference to the following previous
assessments commissioned by Hornsby Shire Council, where relevant:


Cardno (2013), Preliminary impact assessment for filling of Hornsby Quarry.
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Parsons Brinckerhoff (PB) (2004), Hornsby Quarry and Environs Land Capability Study and
Master Plan.

The visual assessment considered a broad study area including the Hornsby Quarry (as identified by
the property boundary) and the surrounding catchment where visual impacts have the potential to
occur (refer to Table 7-49). Potential visual impacts on the heritage listed geological formation within
the quarry void (the Hornsby Quarry Diatreme) have been considered in this section. The heritage
impacts to this listed item are assessed in Section 7.6.
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Analysis of the landscape and visual context
The existing landscape and visual environment surrounding the project has been assessed through a
desktop review of aerial photography, geographic information system (GIS) mapping of topography
and vegetation, land use mapping and site inspections. A visual inspection for the assessment was
undertaken on 18 April 2015. A description of the existing landscape and visual environment is
provided in Section 7.8.2.
The assessment of visual impacts is based on viewpoints within which project components may be
seen. Key project components which may be visible include:


Site establishment activities (clearing and grubbing) and associated vehicles, plant and
equipment.



Ancillary construction facilities, such as temporary construction compounds.



Conveyor and associated equipment.



Stockpiles (up to six metres in height).



5 metre noise mounds surrounding the stockpile area.



Emplacement activities in to the quarry void up to a height of RL 64



Haulage of ENM/VEMN by trucks.

Potential views of these components are described in Section 7.2.2.

Assessment of potential impacts
The method to assess both landscape character and visual impacts has been based on a
combination of the ‘sensitivity’ of the existing landscape character or view subject to change, and the
‘magnitude’ of change of that view, as shown in Table 7-48.
Table 7-48 Landscape character and visual impact assessment matrix

Sensitivity

Magnitude
High

Moderate

Low

Negligible

High

High Impact

HighModerate

Moderate

Negligible

Moderate

High-Moderate

Moderate

Moderate-Low

Negligible

Low

Moderate

Moderate-Low

Low

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Source: RMS, 2013
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Identification of reasonable and feasible mitigation measures
Where potential adverse impacts have been identified, the assessment has identified how these
impacts would then be mitigated by the project where possible.

7.8.2

Existing environment

Topography and landscape character
The topography of the study area is shown on Figure 7-9, and includes key visual and landscape
features. The steep to very steep topography includes many slopes exceeding a gradient of
25 per cent (PB, 2004).
The landscape is defined by these steep slopes from the east to the west from the Pacific Highway to
Old Mans Valley and Berowra Valley Regional Park, and comprises a mix of dense bushland and
surrounding residential development. Despite proximity to the Hornsby CBD, the study area is largely
hidden from adjacent urban areas through topography and dense bushland. It provides a sense of
isolation and enclosure, as the site is generally bound by ridgelines from all sides.
Although the site is a remnant reminder of its former industrial use as the Hornsby Quarry, vegetation
has regenerated within disturbed areas of the site. There is an inherent scenic quality to the site
resulting from the topography and bushland that provides cultural and aesthetic value. The sloping
and vegetated edges of Old Mans Valley are also used by many mountain bikers and bushwalkers,
with several dedicated tracks including the Hornsby Mountain Bike Trail and the Benowie Walking
Track (part of the Great North Walk). These tracks are used by a high number of visitors each year.
The landscape is of high sensitivity due to the bushland setting and sense of isolation from
surrounding urban development. However, given that the landscape is marked by remnant quarrying
activities (i.e. by the presence of quarry infrastructure and the quarry void itself) the landscape would
have a moderate ability to absorb changes to the visual setting (provided those changes are
consistent with those former activities).

The Hornsby Quarry
The Hornsby Quarry site covers roughly 35 hectares and several quarry features still remain across
its landscape, in particular:


A benched quarry void which comprises around 10 hectares of the site, and is approximately 300
metres wide and more than 100 metres deep. The void is the major visual feature of the site. It is
currently flooded at the base due to groundwater seepage and surface water runoff. A distinctive
geological formation (referred to as the Hornsby Quarry Diatreme) has been exposed as a result
of past quarrying activities along the eastern face of the void. As the quarry is currently closed to
public access, visibility of the diatreme from surrounding receivers and landscape is generally
limited to the uppermost sections of the void face.



A crushing and screening plant located along the Benowie Walking Track.



A workshop located northwest of the quarry void.



Several unsealed access roads around the site.



Other facilities including a concrete block office and administration building, an electrical
substation, pumps, pipelines and an extensive network of security fencing and gates.

Existing views and sensitive receivers
Based on a review of topography, GIS and aerial imagery of the study area it is expected that existing
bushland would tend to conceal most of the study area, with vegetation and intact ridge lines forming
a visual barrier to most visual receivers. A site inspection was undertaken on 18 April 2015 to identify
key views of the site and visual receivers of the project. Visual receivers were primarily at elevated
locations or were located close to the quarry site. Visibility generally decreased as distance from the
quarry increased.
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Potential visual receivers identified include:


Hornsby TAFE on Bridge Road to the east of the quarry site, which has adjacent views to the
project stockpile area.



Hornsby Aquatic and Leisure Centre on Bridge Road to the east of the quarry site, which has
adjacent views to the project stockpile area.



Residences along Fern Tree Close to the north east of the quarry site which have distant
glimpses of the site (quarry void walls and the project stockpile area) through small breaks in the
dense vegetation.



Residences along Bridge Road to the east of the quarry site, which may have distant glimpses of
the future stockpile area.



Visitors to the Hornsby Mountain Bike Trail which have intermittent and immediate views of the
site.



Visitors to the Benowie Walking Track to the south and east of the quarry site, which have
intermittent and distant views of the site.



Residences along the haulage routes (the local road network only including Bridge Road and
Pacific Highway) which would have intermittent views of trucks travelling to and from the site.

The locations of these receivers and their view sheds are shown on Figure 6-3, which also indicates
the landscape context within which these receivers lie.
During the field inspection of the site and surrounding areas, it was observed that views from these
receiver locations were often substantially obstructed by dense stands of vegetation.
Views from residential streets such as Bridge Road and Fern Tree Close towards the site are limited
based on the density and extent of intervening vegetation. There are no views of the site from Manor
Road which is obstructed by vegetation however it is possible there may be distant views from Mt
Wilga Private Hospital.
Visitors to the site (mountain bike riders and bushwalkers) would have intermittently unobstructed
views due to proximity and mobile access through parts of the site.
Residences and other properties surrounding the quarry site may also be subject to views of project
activities where those properties are adjacent to the proposed haulages routes (with views of truck
haulage rather than site activities).
A sample of photos taken during the visual inspection showing the locations where views of the site
were confirmed are provided in the following Plates.
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Glimpse of
quarry wall

Plate 1 View towards the quarry site from Fern Tree Close

Glimpse of open
grassland (future
stockpile area)

Plate 2 View towards the future stockpile area from Fern Tree Close
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View of open
grassland (future
stockpile area)

Plate 3 View towards the future stockpile area from the Hornsby Mountain Bike Trail

Obstructed view of
open grassland
(future stockpile
area)

Plate 4 View towards the future stockpile area from the southern end of the Hornsby TAFE
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Plate 5 View back towards the Hornsby TAFE from the Hornsby Mountain Bike Trail at the northern end

TAFE

Plate 6 View back towards the Hornsby TAFE from the Hornsby Mountain Bike Trail within the future
stockpile area
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Plate 7 View up Bridge Street from the proposed site access showing dense fringing vegetation
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7.8.3

Assessment of potential impacts

In determining the visual impact of the project, the assessment has considered the existing views
from identified visual receivers and what changes to those views may occur as a result of the project.
The identification of the key views of the site has shown that the exposed and elevated surrounding
areas are subject to greater visual sensitivity, depending on the existing visual screening. Therefore,
areas (in particular residential areas) along ridgelines are the most sensitive in terms of maintaining
visual quality and character. However site visits have shown that this sensitivity is moderated by
existing vegetation that largely screens views of the quarry site. A summary of the assessment which
considers existing visual/landscape sensitivity and likely magnitude of visual changes is provided in
Table 7-49, and detailed further in the following sections.
Table 7-49 Summary of landscape and visual impacts of the project

Receiver/
location

Hornsby TAFE
on Bridge Road
Hornsby Aquatic
and Leisure
Centre on Bridge
Road
Residences
along Fern Tree
Close
Residences
along Bridge
Road
Visitors to the
Hornsby
Mountain Bike
Trail
Visitors to the
Benowie Walking
Track
Residences
along the
haulage route

Existing
visual/
landscape
sensitivity

Magnitude of visual change

Conservative
Impact Rating

During spoil
emplacement
activities

During
completion
works

Moderate

During site
establishment
and site
infrastructure
construction
Moderate

Moderate

Negligible

Moderate

Moderate

Negligible

Negligible

Negligible

Negligible

High

Negligible

Low

Negligible

Moderate

Moderate

Negligible

Low

Negligible

Moderate-Low

High

Moderate

Moderate

Negligible

High-Moderate

High

Negligible

Negligible

Negligible

Negligible

Low

Low

High

Negligible

Moderate

Site establishment and site infrastructure construction
The initial phase of the project would involve site establishment works and construction of site
infrastructure to facilitate the delivery, handling and beneficial reuse of spoil. During this time there
would be a number of construction vehicles, plant and equipment present on the site to undertake
activities such as clearing, fencing, road upgrades and construction of the conveyor. The delivery of
spoil may occur concurrently during this phase.
Due to the terrain and surrounding vegetation of the site, it is anticipated that visual impacts during
this phase would be primarily limited to the use of the local road network for the transport of materials
by construction vehicles. Some clearance of vegetation adjacent to the site access (from Bridge
Road) may be required, and this has the potential to reduce visual screening for receivers on Bridge
Road.
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The Hornsby TAFE is located along Bridge Road and has clear views to the site and project activities
during site establishment and site infrastructure construction. The TAFE would have views towards
the future stockpile area where the conveyor would be established. This receiver location is expected
to experience the greatest visual change of all receivers external to the site during this phase of the
project. However, the intermittent nature of users of the TAFE site would act to mitigate the extent and
duration of potential visual impacts.
It is anticipated that residences along Fern Tree Close and Manor Road would not have their views
affected as a result of this phase of the project. This is because these receiver locations are screened
by existing vegetation, which would be maintained throughout the life of the project.
Visitors to Hornsby Mountain Bike Trail and Benowie Walking Track may have partial views of the site
establishment activities, depending on the timing and nature of proposed changes to trails. Some
temporary closures of the trails would occur, during which no site activities would be visible.
Nonetheless given the intermittent nature of visitors to these trails, the visual impacts are not
considered to be significant.
The site establishment and site infrastructure construction works would be limited to standard work
hours only. Therefore, there would be no visual impacts during night time hours as a result of lighting
or other activities.

Spoil emplacement works
The spoil emplacement phase of the project would result in potential visual impacts similar to those
experienced when the quarry was in operation. Unlike former quarry operations, the project would not
involve trucks entering the quarry void. The project would also require haulage of large volumes of
material to the site which would be visible from neighbouring residences along the haulage route.
During the spoil emplacement phase of the project, visual amenity is likely to be primarily affected
along the haulage routes, as trucks transport ENM/VENM to the site. Some receivers located along
Bridge Road (such as the TAFE and the Hornsby Aquatic and Leisure Centre) would also have views
of the stockpile area (including noise mounds) and conveyor. Stockpiles are anticipated to be up to six
metres in height and surrounding noise mounds about five metres high. It is possible that additional
residential receivers along Bridge Road may get glimpses of the stockpiles and mounds should they
reach this height, depending on the level of screening provided by the existing vegetation.
The only visual receivers with potential views of the quarry void are some residences along Fern Tree
Close. These residences currently have partial views of the quarry wall through breaks in the dense
intervening vegetation. It is anticipated that the project would only fill the quarry void to a maximum of
RL 64 metres. At this level, the lower sections of the diatreme within the quarry void would be covered
up. However, the uppermost sections of the diatreme would remain visible similar to the current
situation (noting that limited public access and the relative location of surrounding receivers means
that current views of the diatreme are generally limited to the uppermost sections of the eastern void
face). Views from Fern Tree Close would only likely be affected/noticeably changed if the quarry void
is filled to a higher level. Therefore visual impacts to these residences as a result of the project would
be minimal to negligible as it is unlikely that the spoil level within the quarry void would be visible from
these receiver locations.
The spoil emplacement works would be limited to standard work hours only. Therefore, there would
be no visual impacts during night time hours as a result of lighting or other activities.

Project Completion
Once the quarry void has been filled up to RL 64 metres, and the project has been completed, visual
amenity would be improved due to the cessation of filling works and the rehabilitation of construction
disturbance areas to a standard agreed to with Hornsby Shire Council, including the former stockpile
areas and the filled quarry (through hydro-seeding or similar). At the completion of work, the site
would be returned to a similar condition as prior to commencement of the project.
Following completion of the project, Hornsby Shire Council intends to rehabilitate and redevelop the
site for future community uses such as public recreation. This future rehabilitation would further
improve the visual and landscape aspects of the site, and have an overall beneficial visual impact on
surrounding receivers.
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7.8.4

Environmental management measures

Due to the site’s topography and surrounding vegetation screening, visual impacts of the project on
nearby receivers would be limited to areas along haulage routes, stockpiling activities and spoil
emplacement. Nonetheless a suite of mitigation measures would be implemented to ensure impacts
to visual amenity are minimised. Measures to be implemented by the project are summarised in
Table 7-50.
Table 7-50 Environmental management measures – landscape character and visual

Impact

No.

Environmental management measure

Timing

Reduction of
visual screening
along Bridge
Street as a
result of
vegetation
clearance
Impacts to
landscape
character and
views as a
result of
stockpiling and
emplacement
activities
Visual impacts
to residences
along haulage
routes

VL01

Avoid clearance of screening vegetation and
clear only minimal vegetation where
necessary to facilitate the works.

Site establishment

VL02

Maintain screening vegetation wherever
possible.
Community updates and newsletters to
nearby properties.
Stabilise/rehabilitate impacted/cleared areas
as soon as practical following completion.

During the project

7.9

VL03
VL04

VL05
VL06

Spoil haulage to be confined to standard day
time work hours.
Community updates and newsletters to
nearby properties.

Pre-commencement,
during the project
Completion

During the project
Pre-commencement,
during the project.

Resources and waste

The project would generate various waste streams which would require management and disposal in
accordance with relevant state policies and guidelines. This section provides a description of each
waste stream, expected quantities of waste materials, and applicable waste management strategies.
Estimated resource requirements and potential sources for the project are also provided.
Table 7-51 sets out the SEARs as they relate to biodiversity and where in the EIS these have been
addressed.
Table 7-51 SEARs - resources and waste

SEARs
Identification, classification and quantification of likely
waste streams that would be managed at the proposal.
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Potential waste streams have been
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Section 7.9.1. Management and
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338

7.9.1

Assessment of potential impacts

Resource consumption
Construction materials
Construction resource requirements for the project are typical for a facility of this scale and nature.
Table 7-52 provides an estimate of the main construction resource requirements. Project resource
requirements are unlikely to have an impact on resource availability within the local area.
Table 7-52 Estimated resource requirements

Material

Estimated quantity required

Fence (steel)
Office structure (steel)
Office structure (concrete)
Office structure (reinforcing bar)
Feeders (concrete)
Feeders (reinforcing bar)
Truck bridge (concrete)
Truck bridge (reinforcing bar)
Conveyor (concrete)
Conveyor (reinforcing bar)
Conveyor (steel)
Concrete wall (precast)
Asphalt
Bitumen
Aggregate
Drainage pipes
Conduits - PVC

1,800 metres
39 cubic metres
54 cubic metres
0.5 cubic metres
144 cubic metres
1 cubic metre
334 cubic metres
5 cubic metres
240 cubic metres
2 cubic metres
3 cubic metres
124 cubic metres
640 cubic metres
32 cubic metres
600 cubic metres
800 metres
1,000 metres

Procurement
Procurement of select materials such as concrete, steel, asphalt, gravel, sand, aggregate and hard
rock would be required from quarries, manufacturers and suppliers outside the local area. These
materials are anticipated to be readily available and would be sourced from the Sydney region where
possible.
The Industry Capability Network (ICN) would be used as required to source local suppliers of
materials. The ICN is an independent organisation supported by state and national governments in
New Zealand and Australia, which efficiently connects purchasers and suppliers

Water resources
Water would be required at each project phase, including for concrete batching, dust suppression, site
offices and ablutions. Where possible, water for dust suppression of the conveyor, stockpiles and
haulage roads would be sourced from the groundwater pumped out of the quarry void. The potential
to reuse groundwater for dust suppression would be subject to the outcomes of further feasibility
investigations. Section 6.4 (Surface water and flooding) provides details of the availability of
groundwater for reuse.
Potable water for the site offices and ablutions would be transported to the project site from an offsite
source and stored onsite for use.

Power
The power supply during each phase of the project would be supplied by temporary onsite diesel
fuelled generators. Diesel fuel would also be required for the operation of site vehicles, plant and
equipment.
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Table 7-53 provides an estimate of fuel consumption for each phase of the project.
Table 7-53 Estimated fuel demand for each phase of the project

Phase
Site establishment and conveyor construction
Temporary generators
Mobile construction equipment
Total site establishment and construction
Spoil haulage and emplacement
Temporary generators
Mobile construction equipment
Total operations
Demobilisation (site clean-up and rehabilitation)
Temporary generators
Mobile construction equipment
Total demobilisation

Total fuel consumption (kL)
92
548
640
184
1,569
1,754
1
379
379

Construction Waste Management
Waste management in NSW is prioritised according to the principles of a resource management
hierarchy embodied in the WARR Act. The hierarchy is as follows:


Avoidance of unnecessary resource consumption.



Resource recovery (including reuse, reprocessing, recycling and energy recovery).



Disposal.

Roads and Maritime is committed to the objectives of responsible management of waste and would
ensure that the project complies with this hierarchy and the legislation relevant to waste management
including the POEO Act and associated regulations, the Waste Classification Guidelines (DECC
2008) and the NSW Government’s Waste Reduction and Purchasing Policy (WRAPP) Guidelines.
Where waste is re-used offsite it would comply with the EPA’s resource recovery exemptions and
requirements.

Wastes
Waste streams anticipated to be generated during the project include:


Green waste from clearing and grubbing of vegetation that is unable to be mulched and reused
within the proposed works.



General construction waste including timber formwork, scrap metal, steel, concrete, packaging
material (such as crates, pallets, cartons, plastics and wrapping materials).



General waste from office / crib rooms, including putrescible domestic wastes, paper, cardboard,
plastics, glass and printer cartridges.



Wastewater from other sources including dust suppression and washdown water.



Site compound waste such as liquid wastes from cleaning, repairing and maintenance, waste
from spillages, fuel or oil waste, effluent from site amenities.



Demobilisation wastes from the removal of the site office, conveyor and other structures at the
completion of the filling works.
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Potential adverse impacts arising from waste management associated with the project include:


Excessive volumes of waste directed to landfill due to inefficient or unnecessary resource
consumption and inadequate collection, classification and disposal of waste.



Contamination of soil, surface and/ or groundwater from the inappropriate storage, transport and
disposal of liquid and solid waste.



An increase in vermin from the incorrect storage, handling and disposal of putrescible waste
from the project.

Waste management activities associated with the project would not pose a significant risk to the
environment given that standard measures would be applied to effectively control waste generation,
storage, disposal and re-use.

Asbestos
The project is unlikely to require demolition of the existing quarry infrastructure. However, waste
generated by the removal of quarry infrastructure has the potential to contain hazardous materials, in
particular asbestos containing materials.
Management and disposal of asbestos containing materials would be undertaken in accordance with:


WHS Act 2011.



Code of Practice for the Safe Removal of Asbestos 2nd Edition (NOHSC, 2005a).



Code of Practice for the Management and Control of Asbestos in Workplaces (NOHSC, 2005b).



Protection of the Environment Operations (Waste) Regulation 2014 – Part 7 – transportation and
management of asbestos waste.



AS2601:2001 Demolition of Structures.

Removal of asbestos containing materials would generally involve:


Development of a site specific asbestos removal control plan.



Establishing asbestos removal boundaries with appropriate security signage and barriers.



Preparation of the work area.



Use of the wet removal method where feasible and reasonable.



Removal of asbestos containing materials in sections and placement in suitably labelled and
properly sealed asbestos waste containers.



Decontamination of the workplace, tools and personal protective equipment.



Disposal of asbestos waste at an appropriately licenced facility.

Contaminated soil
There is potential to encounter contaminated soil during construction of the project. In the event of
encountering previously unidentified area(s) of contaminated material, all relevant work would cease
in the vicinity of the contaminated material. Relevant works would not recommence until the need for,
and scope of, remedial action(s), if required, are identified in accordance with the requirements of the
CLM Act.
Section 6.3 (Hydrogeology and Soils) provides details of known contamination in the project area.
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Wastewater management
All feasible and reasonable opportunities for wastewater reuse would be pursued (such as dust
suppression for conveyor and haul roads where possible). However, it is expected that inflow of
groundwater and rain into the site and the quarry void would be greater than the potential for reuse
and some discharge would be required.
Further information on groundwater inflow, drainage and the management of wastewater is provided
in Section 6.3 (Hydrogeology and Soils) and Section 6.4 (Surface water and flooding).

Decommissioning
During the decommissioning phase of the project, the conveyor, site office and other infrastructure
constructed for the project would be demolished and the area made good. It is anticipated that the
haulage roads and concrete conveyor footings would be left in place.
Table 7-54 provides an estimate of the quantities of material required to construct the project. The
demolition waste associated with the decommissioning phase would be comparable to these
quantities, with the exception of minor quantities of material associated with the haulage roads and
concrete conveyor footings.

7.9.2

Environmental management measures

Resource use and waste management impacts are commonly encountered on all construction
projects and can be managed and mitigated through the development of construction management
plans and implementation of standard approaches.
Measures to avoid, minimise or manage resource consumption and waste streams generated as a
result of the project are detailed in Table 7-54.
Table 7-54 Environmental management measures – resources and waste

Impact

No.

Environmental management measure

Timing

Resource
Management

RW1

Pre-commencement
and during the project

Waste
Management

RW2

Construction material would be sourced from
the Sydney region where feasible and
reasonable.
A Waste Management Plan would be
prepared as part of the Construction
Environmental Management Plan detailing
appropriate procedures for waste
management.
Cleared site vegetation would be mulched for
reuse in erosion and sediment control,
rehabilitation and landscaping works, where
feasible and reasonable.
Topsoil generated during site preparation
activities would be stockpiled for reuse in
landscaping activities
Recyclable wastes, including paper at site
offices, would be stored separately from other
wastes. Storage facilities would be secure
and recyclables collected on a regular basis.
Worksites would be free of litter and good
housekeeping would be maintained.
Waste oil, other liquid wastes and spillages
would be collected and stored in bunded
areas.

RW3

RW4

RW5

RW6
RW7
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Impact

No.

Environmental management measure

Timing

Wastewater

RW8

Feasible and reasonable opportunities for
reusing wastewater for dust suppression of
conveyor system and haulage roads would
be investigated and pursued.
Wastewater not used on-site would be
discharged into Old Mans Creek in
accordance with the conditions of the existing
dewatering groundwater licence for the site,
and any environment protection licence that
may be issued for the project.
In the event of encountering previously
unidentified area(s) of potentially
contaminated material, all relevant work
would cease in the vicinity of the material.
Relevant works would not recommence until
the need for, and scope of, remedial
action(s), if required, are identified in
accordance with the requirements of the CLM
Act.

Pre-commencement,
during the project

RW9

Contaminated
soil

7.10

RW10

Pre-commencement
and during the project

All phases

Greenhouse gas

This section outlines the legislative and policy framework for the control of greenhouse gas (GHG)
emissions and climate change. It provides an assessment of the contributions of the project to climate
change, due to the release of GHG emissions and provides recommended mitigation measures to
reduce GHG emissions.
This section also identifies the current climate change projections for the Sydney region and NSW
more broadly, and examines the potential impact of these on the project. Where possible, this section
identifies appropriate risk management and mitigation measures that would be provided as part of the
project design to build the resilience of project infrastructure to changing climate conditions.

7.10.1 Assessment methodology
The methodology for the GHG assessment has been based on relevant GHG reporting legislation and
international reporting guidelines, including:


The Greenhouse Gas Protocol A Corporate Accounting and Reporting Standard (World Council
for Sustainable Business Development and World Resources Institute, 2005).



The National Greenhouse and Energy Reporting Act 2007 (NGER Act).



Australian Standard AS ISO 14064.1:2006 Greenhouse Gas Part 1: Specification with guidance
at the organisational level for quantification and reporting of greenhouse gas emissions and
removals (Standards Australia, 2006).



Australian National Greenhouse Accounts: National Greenhouse Accounts Factors (NGA
Factors) (Department of the Environment, 2014).



Greenhouse Gas Assessment Workbook for Road Projects (the TAGG Workbook) (Transport
Authorities Greenhouse Group (TAGG), 2013).

The methodology adopted for the estimation of GHG emissions for the project is the TAGG Workbook
(TAGG, 2013), which includes:


Identification of an assessment boundary



Preparation of a GHG inventory and calculation of greenhouse gas emissions, including:
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Identification of the sources of GHG emissions associated with the project



Determining the quantity of each emission source



Quantifying GHG emissions for each source



Presentation of total GHG emissions for the project

Identification of opportunities and mitigation measures to minimise greenhouse gas emissions
generated by the project.

Policy and planning context
The Kyoto Protocol to the United Nation Framework Convention on Climate Change (the Kyoto
Protocol) (UNFCCC, 1998) was signed in 1997 and Australia ratified the protocol in December 2007.
The Kyoto Protocol’s objective is to reduce GHG emissions through setting reduction targets for
greenhouse gas emissions produced by ratifying countries. Australia committed to a target of 108 per
cent of 1990 emission levels by the end of 2012. In December 2012, Australia signed the Doha
Amendment to the Kyoto Protocol (UNFCCC, 2012), agreeing to a second commitment period, from
1 January 2013 until 2020. Currently, the Australian Government has committed to a target of
reducing carbon pollution by five per cent below 2000 emission levels by 2020 irrespective of what
other countries do.
The Australian Government’s GHG emission policies, regulations and initiatives are managed by the
Clean Energy Regulator and the Department of the Environment. The National Greenhouse and
Energy Reporting (NGER) Scheme provides a national framework for obligated corporations to report
on greenhouse gas emissions, energy use and energy production. The Scheme operates under the
NGER Act.
The Australian Government’s Direct Action Plan sets out how this five per cent reduction target will be
achieved. The Emissions Reduction Fund, as part of the Direct Action Plan, aims to reduce Australia’s
greenhouse gas emissions by creating positive incentives to adopt better technologies and practices
to reduce emissions.
In August 2013, the NSW State Government released the NSW Energy Efficiency Action Plan (OEH,
2013), which provides a strategic management approach to improving energy efficiency, with a target
for annual energy savings of 16,000 gigawatt-hours by 2020.

7.10.2 Assessment of potential impacts
Assessment boundary
The assessment boundary defines the scope of GHG emissions and the activities to be included in
the greenhouse gas assessment. The GHG assessment boundary includes all emissions sources that
can be impacted by decisions made by designers, constructors, managers and/or operators of the
project.
The assessment of emissions has been separated into three components:


Site Preparation: includes site establishment activities (initial dewatering of void, establishment
of site compound and security fencing, and widening and sealing of the currently unsealed
quarry access roads), construction of the conveyor, and ongoing maintenance pumping
throughout the site preparation stage.



Spoil haulage and emplacement: includes spoil haulage from the NorthConnex project by truck
and emplacement of the spoil designated stockpile sites, placement of spoil from stockpiles into
the conveyer, transport of the spoil via the conveyer into the quarry void, movement of spoil
along the quarry floor and ongoing maintenance pumping throughout the site preparation stage.



Site demobilisation and rehabilitation: includes the deconstruction and removal of the
construction compound, conveyer and security fencing, and rehabilitation of disturbed areas.
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GHG emission sources
Emissions sources are categorised into three different ‘scope’s to delineate between ‘direct
emissions’ from sources that are owned or controlled by the project and ‘indirect emissions’ that are a
consequence of project activities but occur at sources owned or controlled by another entity. The
three scopes are:


Scope 1 – direct emissions: GHG emissions generated by sources owned or controlled by the
project, for example emissions generated by the use of diesel fuel by project-owned construction
plant, equipment or vehicles.



Scope 2 – indirect emissions: GHG emissions from the generation of purchased electricity in
project-owned or controlled equipment or operations. These greenhouse gas emissions are
generated outside of the project’s boundaries, for example the use of purchased electricity from
the grid.



Scope 3 – indirect upstream emissions: GHG emissions generated in the wider economy due to
third party supply chains as a consequence of activity within the boundary of the project, for
example greenhouse gas emissions associated with the offsite mining, and production and
transport of materials used in construction.

Activities that would generate GHG emissions during the above components of the project include:


The combustion of diesel fuel for:


site establishment activities using mobile construction plant and equipment onsite.



the transport of spoil from the NorthConnex spoil generation locations to the Hornsby
Quarry site.



stockpiling of spoil, movement of spoil from stockpiles to the conveyer, operation of the
conveyer and movement of spoil along the quarry floor.



clearance of vegetation.



powering staff amenities and ongoing quarry dewatering.



site demobilisation and rehabilitation activities using mobile construction plant and
equipment onsite.



Clearance of vegetation.



The embodied energy of construction materials, associated with the offsite mining and
production of materials to be used in construction of the project.

GHG emissions results
It is estimated that the project would generate total GHG emissions of approximately 18,931 t CO2-e.
The breakdown of these emissions by scope is:


14,475 t CO2-e direct Scope 1 GHG emissions.



Zero t CO2-e indirect Scope 2 GHG emissions.



4,456 t CO2-e indirect Scope 3 GHG emissions.

This demonstrates that the majority of GHG emissions associated with the construction of the project
are attributable to Scope 1 emissions (76.4 per cent), and Scope 3 emissions account for 23.6 per
cent of total emissions. There would be no scope 2 emissions generated by the project.
Table 7-55 provides a breakdown of the GHG emissions by source and by project phase, and is
illustrated in Figure 7-10.
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Table 7-55 GHG emissions according to emission source (t CO2-e) by project phase

Emission
source
category

Emission source

Emission Scope
Scope 1

Total

% of
total

92

1,306

6.90

NA

2
11

23
156

0.12
0.82

NA

NA

24

0.13

NA

NA
823

4.35

441

2.33

Scope 2

Scope 3

Site Preparation
Fuel use
(diesel)

Vegetation
removal

Materials

Mobile construction
equipment
Site vehicles

1,214
22
145

NA
NA

Generators
Clearance of Blue Gum
High Forest
Clearance of Sandstone
Blackbutt Woodland and
native regeneration
Clearance of weeds and
exotics
Steel

441
NA

NA

NA

NA

486

486

2.57

Concrete (32 MPa)

NA

NA

1,944

1,944

10.27

Concrete (precast)

NA

NA

34

34

0.18

Asphalt

NA

NA

Bitumen
Aggregate

NA
NA

NA
NA

965
20
5

965
20
5

5.10
0.11
0.02

24

823

Spoil haulage and Emplacement

Fuel use
(diesel)

Mobile construction
equipment
Site vehicles
Spoil haulage trips
Generators

6,505

NA

494

6,999

36.97

94

NA

7

101

0.54

4539

NA

345

4884

25.80

373

NA

28

401

2.12

21

294

1.56

2

23

0.12

Site Demobilisation and Rehabilitation
Fuel use
(diesel)

Mobile construction
equipment
Site vehicles

374
22

NA
NA

Note 1 - values have been rounded
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Figure 7-10 Construction greenhouse gas emissions by scope and emissions source
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The results show that with respect to the project components, the majority of greenhouse gas
emissions are attributed to the spoil haulage and emplacement stage (65.4 per cent), followed by the
site preparation stage (32.9 per cent). The site demobilisation and rehabilitation stage accounts for
only a small proportion of total emissions (1.7 per cent).
Given that the consumption of diesel fuel for spoil haulage is a significant contributor of Scope 1
emissions, the distance travelled by haulage trucks has an impact on to the total volume of GHG
emissions of the project. When compared to other spoil emplacement locations considered by the
NorthConnex project, the Hornsby Quarry site is the closest to the nearest spoil locations
(approximately 12 kilometres from the nearest spoil compound). The next closest spoil emplacement
location would be the Defence precinct Schofields, approximately 20 kilometre from the nearest
NorthConnex spoil compound.
When considering the increased distance from these spoil locations to the ADI site (approximately 45
kilometres haulage), Gosford Quarry (approximately 50 kilometres haulage), CSR Quarry
(approximately 25 kilometres haulage) and the Great Southern Rock Quarry (approximately 60
kilometres haulage), the Hornsby Quarry provides opportunity for a reduction of overall GHG
emissions compared to these sites.
Further, the Hornsby Quarry would receive up to 1.5 million cubic metres of spoil from the total 2.6
million cubic metres generated during the NorthConnex project. As such, nearly half of the total
volume of spoil generated would be transported to the closest possible emplacement location, thereby
minimising the overall cumulative GHG emissions for spoil emplacement, generally.
The total estimated GHG emissions from the project (approximately 18,931 t CO2-e), equates to 0.004
per cent of the national greenhouse gas inventory for the year 2014 (Department of Environment,
2015) and 0.014 per cent of the NSW greenhouse gas inventory for 2011 to 2012 (Department of
Environment, 2014)1.

7.10.3 Environmental management measures
Given that one of the largest contributors to GHG emissions is related to the haulage of spoil, this
phase also inherently enables the opportunity to minimise emissions by reducing haulage distances.
The Hornsby Quarry site is the closest identified spoil management location to the NorthConnex
northern construction sites, and its use for spoil management therefore minimises the distance
required for spoil haulage. Thus the project’s design has been optimised to inherently reduce overall
GHG emissions.
To further reduce GHG emissions, a number of additional management measures have been
identified as described in Table 7-56.
Table 7-56 Environmental management measures – greenhouse gas

Impact
General

1

No.
GHG1

Environmental management measure
The emissions intensity of the construction
materials specified in the design of the project
would be assessed and, where feasible and in
compliance with technical specifications,
purchasing power would be used to drive the
procurement and use of low emission
construction materials where feasible and
reasonable.

Timing
Procurement

NSW GHG inventory for 2011 to 2012 is the latest published inventory for NSW.
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Impact

No.
GHG2

GHG3

GHG4

Environmental management measure
The fuel efficiency of the construction plant and
equipment would be assessed prior to selection
and, where feasible and reasonable, equipment
with the highest fuel efficiency or equipment
which uses lower greenhouse gas intensive fuel
such as biofuels (e.g. biodiesel, ethanol) would
be considered for use.
Project planning would be undertaken to ensure
that the site vehicle movements and
construction activities have been planned
efficiently and to avoid double handling of
materials and additional fuel use.
Locally produced goods and services would be
procured where feasible and cost effective to
reduce transport fuel emissions.
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Chapter 8
Summary of environmental
management measures

8

Summary of environmental management
measures

This chapter collates the environmental management measures for the project that were identified
through the impact assessment process in Chapter 6 (Assessment of key issues) and Chapter 7
(Assessment of other issues). All measures listed in Table 8-1 would be incorporated into the
Construction Environmental Management Plan and/ or the operational framework for the project.
Table 8-1 Summary of environmental management measures

Impact

No.

Environmental management measure

Timing

Traffic
General

TT01

A TMP would be prepared prior to the
commencement of works as part of the
CEMP.

Pre-commencement

Impacts to road
network
performance
(delays) and
safety

TT02

TT03

TT04

The TMP would be submitted in stages to
reflect the progress of work and would
include:
 Signage requirements (e.g. temporary
speed restrictions, changes to the road
environment, traffic management controls
deployed).
 Traffic control devices such as temporary
traffic signals.
 A local and regional communications
strategy. This would include methods to
provide advanced notice of any major or
prolonged impacts.
 The strategy and procedures to minimise,
mitigate and communicate the impacts of
the project on the capacity, performance
and safety of the local road network and
traffic systems.
 Management of impacts on emergency
services, cyclists, pedestrians, public
transport and parking.
Works which would significantly reduce the
performance of the road network would be
scheduled for periods of typically lower traffic
volumes, where feasible and reasonable.
Work methods and staging would be
designed to minimise road closures, subject
to other project constraints, and ensure that
disruptions to existing traffic are minimised as
much as feasible and reasonable.
Signage would be used to clearly indicate
traffic controls in use. This could include truck
and pedestrian warning signs for Roper Lane
and Bridge Road, temporary speed
restrictions and passing constraints if
required to maintain road safety levels.
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Impact

No.

Environmental management measure

Timing

TT05

The TMP would provide details of both the
general approach to be used to ensure
suitable locations have been chosen for
access and egress points to worksites (e.g.
minimum sight distances, maximum grade
allowances, etc.) and the specific controls
required at selected locations (signage,
barriers, signalling requirements).
Access to local roads / streets and properties
would be maintained wherever possible. If
local roads / streets need to be closed (short
or long term), arrangements would be made
to provide access to properties of affected
residents and their visitors.
Road occupancy licences would be obtained
for work that impacts traffic on existing roads.
The TMP would be developed in consultation
with local emergency services with a view to
planning and executing the works to minimise
any impact of the works on their ability to
respond to an incident, whenever and
wherever possible.

Pre-commencement

A CNVMP would be prepared and
implemented, and would include the
following:

Pre-commencement

TT06

TT07
Impacts to
emergency
services

TT08

Noise and vibration
Noise and
NV1
vibration
management









NV2

NV3

Pre-commencement,
during the project

Pre-commencement,
during the project
Pre-commencement

Identification of nearby residences and
other sensitive land uses.
Description of approved hours of work.
Description and identification of project
activities, including work areas,
equipment and duration.
Description of what work practices
(generic and specific) would be applied to
minimise noise and vibration.
A complaints handling process.
Noise and vibration monitoring
procedures.
Overview of community consultation
required for identified high impact works.

The CNVMP would also give consideration to
cumulative construction noise impacts
associated with the maintenance pumping of
the quarry void.
Respite periods for high noise impact
activities would be put in place. Such
activities would be restricted to 8 am start,
operating in 3 hour blocks with 1 full hour
respite between blocks of work.
Drivers would be informed during induction of
techniques and practices to minimise noise
from tipping of materials.
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Impact

No.

Environmental management measure

Timing

Community
Consultation

NV4

Sensitive receivers impacted by noise from
the proposed works which are expected to
exceed the NMLs would be notified prior to
the commencement of the project.

Pre-commencement

Information provided to the sensitive
receivers would include:

NV5

Training

NV6

Work hours and
scheduling

NV7

NV8

Construction
traffic

NV9

NV10

NV11

NV12

NV13

Plant and
equipment

NV14

 Programmed times and locations of work.
 The hours of proposed works.
 A 24-hour telephone hotline.
 Complaints management process.
Community notification regarding
construction noise and vibration would be
detailed in the Community Involvement Plan
for the project.
Induction and training would be provided to
relevant staff and sub-contractors outlining
their responsibilities with regard to noise and
vibration.
Project activities (including deliveries) would
be undertaken during standard work hours as
far as feasible and reasonable.
Particularly noisy activities associated with
the site establishment and demobilisation
would be scheduled where feasible and
reasonable around times of high background
noise to provide masking.
Further detailed consideration of reasonable
and feasible noise mitigation management
measures for affected receivers on Bridge
Road, would be investigated by the
Contractor, in consultation with affected
receivers, and presented in the CNVMP.
Truck drivers would be advised of designated
vehicle routes, parking locations, acceptable
delivery hours and other relevant practices
(e.g. minimising the use of engine brakes,
and no extended periods of engine idling).
Deliveries and spoil removal would be
planned to avoid queuing of trucks in or
around the construction compound.
The site would be arranged to limit the need
for reversing associated with regular /
repeatable movements (e.g. trucks
transporting spoil) to minimise the use of
reversing alarms.
Non-tonal reversing alarms would be used
where feasible and reasonable, and taking
into account the requirements of Workplace
Health and Safety legislation.
Equipment would be regularly inspected and
maintained to ensure it is in good working
order.
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Impact

No.

Environmental management measure

Timing

NV15

Appropriately sized equipment would be used
(e.g. during stockpiling) to minimise any
unnecessary noise (e.g. shaking of bucket)
where feasible and reasonable.
Opportunities to further reduce noise from the
conveyor would be investigated and
implemented where reasonable and feasible.
Alternative works methods such as use of
hydraulic or electric-controlled units in place
of diesel units would be considered and
implemented where feasible and reasonable.
The use of alternative machines that perform
the same function (such as rubber wheeled
plant) would be considered in place of steel
tracked plant.
Noise mounds about 5 metres high would be
provided surrounding the stockpiling area.
Wherever possible stockpiling would be used
as additional, temporary noise shielding to
manage noise impacts.
Hoarding will also be located surrounding
some fixed sources such as the mulchers.
A noise monitoring program would be
implemented to assist in confirming and
controlling the site specific potential for
disturbance at particularly sensitive localities
at the commencement of activities and
periodically during the construction program.
The results would be reviewed to determine if
additional mitigation measures are required.
All measurements would be undertaken in
accordance appropriate standards and
guidelines for noise monitoring. The noise
monitoring program would be presented in
the CNVMP.
The safe working distances would be
complied with where feasible and reasonable.
If the use of vibration intensive plant cannot
be avoided within the safe working distance
for cosmetic damage, potentially affected
receivers would be notified and vibration
measurements would be undertaken to
confirm levels and compliance with DIN
guidelines.

All phases

NV16

NV17

Noise
attenuation

NV18

Noise
monitoring

NV19

Vibration
impacts

NV20
NV21

Hydrogeology and soils
General
HS1
Acid sulfate
soils

HS2

Groundwater

HS3

Project personnel would be competent and
trained in systems and procedures.
If acid sulfate soils are encountered, they
would be managed in accordance with the
Acid Sulfate Soil Manual (Acid Sulfate Soil
Management Advisory Committee, 1998).
Undertake groundwater monitoring for the
duration of the project in accordance with
Hornsby Shire Council’s licence
requirements.
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Impact

No.

Environmental management measure

Timing

HS4

Compliance records of any groundwater
monitoring undertaken would be retained.
Where available, and of appropriate chemical
and biological quality, subject to a health risk
assessment, stormwater, recycled water,
groundwater inflows or other water sources
would be used in preference to potable water
for construction activities, including concrete
mixing and dust control.
Further investigation would be undertaken
during detailed design to determine if
stabilising is required to minimise localised
instability of the quarry walls.
Ongoing assessments would be undertaken
during detailed design and construction to
determine the level of potential impact on
personnel and structures and to identify
feasible and reasonable mitigation and
management measures required to minimise
potential ground movement impacts. This
includes assessment of the potential for
instability risks associated with the quarry
walls and the design and development of
appropriate mitigation measures.
A CEMP prepared for the project would
include provisions to manage potential
contaminants and hazardous materials
identified during works.
Potentially contaminated areas directly
affected by the project would be managed in
accordance with the requirements of the CLM
Act and Contaminated Sites: Guidelines for
Consultants Reporting on Contaminated
Sites (EPA, 1997).
Procedures to address spills and leaks would
be developed and implemented during the
works.
A procedure to relocate the existing 1,000
litre AST containing diesel on the western
side of the quarry void would be established
to ensure relocation would not result in any
potential contaminates being leached from
the tank.
ENM imported to the site for the purpose of
emplacement into the quarry pit would meet
chemical and other material requirements of
the 'excavated natural material order' under
Part 9, clause 93 of the Protection of the
Environment Operations (Waste) Regulation
2014.
A CEMP prepared for the project would
include provisions to manage unexpected
finds and hazardous materials identified
during works.

During the project

HS5

Ground
movement and
settlement

HS6

HS7

Contamination

HS8

HS9

HS10

HS11

HS12

HS13
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Pre-commencement /
during the project
During the project

During the project

Pre-commencement,
during the project

357

Impact

No.

Environmental management measure

Timing

General

HS14

Demobilisation

Contamination

HS15

Demobilisation personnel would be
competent and trained in systems and
procedures.
Procedures to address spills and leaks
would be developed and implemented
during demobilisation of the project.

Surface water and flooding
Erosion and
SW1
sediment control

SW2

SW3

SW4

SW5

SW6

SW7

SW8

Dewatering

SW9

A Construction Soil and Water Quality
Management Plan would be prepared to
manage surface and groundwater impacts
during construction of the project.
Progressive erosion and sediment control
plans (ESCPs) would be prepared and
implemented in advance of construction,
including earthworks and stockpiling.
ESCPs would be updated as required.
Erosion and sediment controls, including
sedimentation basins, would be designed,
installed and managed in accordance with
Managing Urban Stormwater: Soils and
Construction Volume 1 (Landcom, 2004).
A project soil conservationist would be
engaged and consulted during
construction to provide advice on erosion
and sediment control design, installation
and maintenance.
Works would be programmed to minimise
the extent and duration of disturbance to
vegetation.
Soil and land stabilisation would occur as
soon as practicable following construction.
The site would be stabilised through the
application of a sterile cover crop to
achieve a stabilised groundcover.
Stabilisation would be in accordance with
Managing Urban Stormwater: Soils and
Construction Volume 1 (Landcom, 2004)
and would not preclude future land use at
the site.
Diversion drains and erosion and
sediment control measures would be in
place prior to the commencement of any
stockpiling activities. Material would only
be stockpiled in designated stockpiling
areas.
Inspection of water quality mitigation
controls (e.g. sediment fences, sediment
basins) would be carried out regularly and
following significant rainfall to detect any
breach in performance.
Water discharge quality from the quarry
would comply with the requirements of
Hornsby Shire Council's existing
groundwater licence.
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Demobilisation

Pre-commencement

All phases

All phases

Pre-commencement,
during the project

Pre-commencement
and during the project
During the project,
demobilisation

Pre-commencement,
during the project

All phases

All phases
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Impact

No.

Environmental management measure

Timing

Water efficiency

SW10

All phases

Localised
flooding of
receiving
watercourses

SW11

Water efficiency measures would be
implemented with a focus on achieving
water savings and targeting water
recycling and reuse.
On-site detention would be provided
where required to mitigate impacts
associated with increased impervious
areas.
The maximum discharge rate from the
discharge point at Old Mans Creek would
not exceed 33 litres per second.
Installation of temporary septic, sewerage
and stormwater facilities would be
undertaken in a manner to avoid contact
with the groundwater.

SW12

Contamination

SW13

Hazards and risk
General
HR1

Storage,
handling and use
of dangerous
goods and
hazardous
substances

HR2

HR3

HR4

Site-specific hazard and risk management
measures would be included within the
CEMP, which may include items such as:
 Details of the hazards and risk
associated with construction activities
for both surface works and works
within the quarry void.
 Procedures to comply with legislative
and industry standard requirements.
 Contingency plans, as required.
 Site-specific Work Health and Safety
plans and SWMS.
 Training for relevant personnel
(including subcontractors) and site
inductions, including the recognition
and awareness of site hazards and
locations of relevant equipment.
Storage of dangerous goods and
hazardous materials would occur in
accordance with supplier’s instructions
and relevant Australian Standards and
may include bulk storage tanks, chemical
storage cabinets / containers or
impervious bunds.
Storage, handling and use of dangerous
goods and hazardous substances would
be in accordance with the Occupational
Health and Safety Act 2000 (OHS Act)
and the Storage and Handling of
Dangerous Goods Code of Practice
(WorkCover NSW, 2005).
A register and inventory of the dangerous
goods and hazardous substances to be
stored on-site would be kept as part of the
Construction Environmental Management
Plan and Material Safety Data Sheets
(MSDS) for each substance which would
be obtained prior to their arrival.
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Pre-commencement
and during the project

Pre-commencement
and during the project
Pre-commencement
and during the project

Pre-commencement
and during the project

During the project

During the project

During the project
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Impact

No.

Environmental management measure

Timing

HR5

Secure, bunded areas would be provided
around storage areas for oils, fuels and
other hazardous liquids. Impervious bunds
would be of sufficient capacity to contain
at least 110 per cent of the volume of the
largest stored container.
MSDS would be obtained for dangerous
goods and hazardous substances stored
on-site prior to their arrival.
Transport of dangerous goods and
hazardous substances would be
conducted in accordance with relevant
legislation and codes, including the Road
and Rail Transport (Dangerous Goods)
(Road) Regulation 1998 and the
Australian Code for the Transport of
Dangerous Goods by Road and Rail
(National Transport Commission, 2008).
Liaise with responsible agencies
regarding the objectives of and
compliance with the bush fire risk
mitigation measures for Asset 50 and
Asset 79 as defined in the BRMP.
Assess the requirement for any additional
APZ to be established within and around
the temporary construction area.
APZs will have regard to the site
assessment methodology outlined in the
NSW Rural Fire Service’s publication
entitled Planning for Bush Fire Protection
2006 (NSW RFS, 2006) and will be
documented in the Pollution and Incident
Response Management Plan for the
project.
Where feasible and reasonable to do so,
fire resistant materials would be used in
the construction of site infrastructure,
having regard to the relevant provisions of
AS3959-2009: Construction of a Building
in Bush Fire Prone Areas (Standards
Australia, 2009).
Maintain the temporary construction site in
a tidy and orderly manner, with the aim of
minimising potential fuel loads in the event
that the sites are affected by a bushfire.

During the project

HR6

Transportation of
dangerous goods
and hazardous
substances

HR7

Bush fire risk
management

HR8

HR9

HR10

HR11

Air quality
General

AQ1

A dust management plan would be
prepared incorporating an air quality
monitoring program. The dust
management plan would include:
 A reactive management strategy with
site procedures for targeting the visual
observation of dust leaving the site.
Dust observations would be
undertaken on a regular basis by
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During the project

Pre-commencement,
during the project

Pre-commencement

Pre-commencement,
during the project

During the project

Pre-commencement,
during the project
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Impact

No.

AQ2

AQ3

Environmental management measure
trained site staff with all staff
encouraged to make proactive dust
observations whenever on-site.
Should visible dust be observed to be
crossing the site boundary,
contingency measures would be
implemented to reduce the potential
for off-site impacts.
 Details of contingency measures that
would be further considered as part of
the reactive management strategy
where dust is observed to be crossing
the site boundary. Contingency
measures would be confirmed as part
of detailed design and would target
activities that are expected to result in
the highest dust generation.
Contingency measures are expected
to include measures such as:
 Increases to active mitigation
measures such as additional
watering, covering stockpiles
(where practical) etc.
 Temporary modifications to dust
generating activities e.g. focusing
on activities to the pit when dust
problems occur on the flats
(where practicable).
 Temporary reductions in materials
handling intensity (where
practicable).
 Key performance indicators (KPIs) for
dust management at the site. The
emissions inventory assumptions
used in project modelling, which are
considered to be key controlling
factors for dust generation for the
project (such as, the number of trucks
per hour delivering spoil to the site)
would form the basis of KPIs for dust
management in the plan. The plan
would detail the KPIs and monitoring
measures for each to measure their
performance during the project.
Site inductions and ongoing toolbox talks
would be provided to make project works
aware of sound air quality control
practices and responsibilities.
Construction activities would be modified,
reduced or controlled during high or
unfavourable wind conditions if they may
potentially increase off-site dust
emissions.
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Timing

Pre-commencement,
during the project

During the project
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Impact

No.

Environmental management measure

Timing

AQ4

All site haul roads will be sealed and
controls such as good housekeeping
practices on hardstand areas, would be
implemented to minimise the tracking of
dirt onto public roads.
Control measures would be implemented
to control dust emissions, which could
include water carts, sprinklers, sprays,
internal site road speed limits and shade
cloth on perimeter fencing (wind barrier).
Exposed areas will be minimised as much
as practical to prevent or minimise
windblown dust.
Drop height from excavators and front-end
loaders would be maintained at 1.5
metres or less.
All material handled by bulldozers would
be kept moist through the use of water
carts, sprinklers or sprays.
Speed limits would be posted and
observed by all vehicles on the site.
Vehicular access will be confined to
designated access roads. Haul road
lengths will be minimised.
All loaded haulage trucks would be
covered at all times on public roads and
onsite where there is a risk of release of
dust or other materials.
A complaints management system will be
implemented and maintained to manage
and respond to any complaints regarding
dust (as well as other issues).
The weather forecast would be reviewed
daily, and appropriate measures
implemented where unfavourable weather
conditions (dry weather, strong winds) are
anticipated.
Construction plant, vehicles and
machinery would be maintained in good
working order and in accordance with
manufacturers’ specifications.
Where required onsite generators would
be switched off when facilities and
associated plant and equipment are non
operational.
Haul trucks and plant equipment would be
switched off when not used for periods of
greater than 15 minutes. Vehicle engines
will be turned off while parked on site.

During the project

AQ5

AQ6

AQ7

AQ8

AQ9
AQ10

AQ11

Complaints
management

AQ12

Weather
monitoring

AQ13

Vehicle
emissions

AQ14

AQ15

AQ16

Biodiversity
General

B1

A Flora and Fauna Management Plan
would be developed for the works to
identify potential impacts and to define
management and mitigation measures.
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During the project

During the project

During the project

During the project
During the project

During the project

During the project

During the project

During the project

During the project

During the project

Pre-commencement
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Impact

No.

Environmental management measure

Timing

Clearing of
native vegetation

B2

Construction personnel would be made
aware of the presence and distribution of
native vegetation and would be informed
of their responsibility regarding the
protection of native vegetation.
Disturbance and clearance of established
vegetation would be minimised as far as
feasible and reasonable.
Areas of vegetation to be retained would
be demarcated prior to the
commencement of works to protect from
damage.
Pre-clearing surveys would be undertaken
by a suitably qualified ecologist to identify
the presence of:
- Hollow-bearing trees and other habitat
features
- Threatened flora and fauna
Where feasible and reasonable, topsoil
and habitat elements (such as woody
debris and bushrock) would be stored and
reused onsite or in adjacent bushland.
Weeds within the construction footprint
would be actively managed prior to
vegetation clearing. Cleared weed
material would be disposed of to a facility
licenced to receive green waste.
Machinery would be checked and/or
cleaned to ensure that it comes to site in a
weed free state.
The identification of pathogens would be
undertaken as part of pre-clearing
inspections. In the event that pathogens
are identified within the construction
footprint, appropriate mitigation measures
would be identified and implemented.
A Construction Soil and Water Quality
Management Plan would be prepared
prior to commencement of the works to
manage surface and groundwater
impacts.
The discharge of groundwater would be
undertaken in accordance with the
requirements of Hornsby Shire Council’s
existing groundwater dewatering licence.
The loss of hollow bearing trees would be
mitigation by provision of replacement
nest boxes for hollow bearing trees
impacted by construction.

Pre-commencement,
during the project

B3

B4

B5

B6

Spread of weeds

B7

Spread of
pathogens

B8

B9

Adverse impacts
to riparian zones
and aquatic
habitats

B10

B11

Loss of hollow
bearing trees

B12
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Pre-commencement,
during the project.
Pre-commencement

Pre-commencement

Pre-commencement,
during the project.

Pre-commencement,
during the project.

During the project

Pre-commencement

Pre-commencement

During the project

During the project
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Impact

No.

Social and economic
Community
SEc1
cohesion

Cumulative
impacts

SEc2

Land use and property
Property access
LP1

Community
notification

LP2

LP3

Impacts on
community
facilities

LP4

LP5

Non-Aboriginal heritage
General
NAH1

Environmental management measure
A community involvement plan would be
developed and implemented to provide
timely, regular and transparent information
about changes to access and traffic
conditions, details of future work programs
and general construction progress
throughout the project. Information would
be provided in a variety of ways including
letter box drops, media releases, internet
sites, signage and a hotline.
Monitor the development of significant
projects with significant proximity to the
project and amend the CEMP for the
project if, or when, required.
Where property access is affected as a
result of the project, consultation with the
property owner(s) would be undertaken
prior to the commencement of
construction and would include the
identification of temporary alternate
access for affected properties.
The TAFE and surrounding landowners
would be provided with advanced
notification of relevant project schedules,
construction works and changes to access
arrangements.
Community updates would be provided on
changes to the local road network within
the project area during construction.
Opportunities to maintain public access to
the Hornsby mountain bike trail and
pedestrian trail network, where
reasonable and practical, would be
explored with Hornsby Shire Council.
Appropriate signage would be erected
prior to and during the project to advise
the public of the alterations to mountain
bike trails and pedestrian access,
including information regarding alternative
cycling and walking routes.
A Heritage Management Plan (HMP),
which includes provisions to manage nonAboriginal heritage, would be prepared
prior to the commencement of works. The
plan would include procedures for an
appropriately qualified heritage consultant
to conduct periodic inspections of heritage
sites for which baseline dilapidation
surveys are undertaken, to monitor their
condition during construction. The HMP
will also outline stop work procedures for
use in the event of unexpected finds.
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Timing
Pre-commencement,
during the project

Pre-commencement,
during the project

Detailed design /
during the project.

Pre-commencement
and during the project.

During the project.

Pre-commencement
and during the project.

Pre-commencement
and during the project.

Pre-commencement
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Impact

No.
NAH2

NAH3

NAH4

Direct impacts to
the Diatreme
Hornsby Quarry
and surrounding
vegetation

NAH5

NAH6

Indirect impacts
to non-Aboriginal
heritage items

NAH7

Environmental management measure
Construction personnel would be made
aware of non-Aboriginal heritage sites
during the site induction and would be
informed of their responsibility regarding
the protection of heritage items. These
sites would be identified on sensitive area
plans prepared for the project and in the
HMP and with the exception of the
Hornsby Quarry Diatreme site, no works
are permitted that would result in direct
impacts to these sites including vehicle
turning or material or plant storage.
Immediately prior to the commencement
of works a heritage specialist would
prepare a dilapidation survey to enable
the condition of the items located within
100 metres of vibration intensive works to
be assessed and to produce a baseline
recording to be used as comparison.
In the event of an unexpected cultural
heritage find, the Standard Management
Procedure – Unexpected Heritage Items
(Roads and Maritime, 2015) would be
followed. This would include notification to
the NSW Heritage Branch. The process
for managing unexpected cultural heritage
finds would also be documented in the
project HMP.
Feasible and reasonable options to
minimise direct impacts to the item
Diatreme Hornsby Quarry and
surrounding vegetation would be
investigated during the design
development phase.
Archival recording of the extent of the
diatreme would be undertaken following
initial dewatering of the quarry void to
show the full extent of the geological
feature. The archival recordings would be
made available to Hornsby Shire Council
for its records and future use.
The identified heritage items ‘Old Mans
Valley Cemetery/Higgins’ Family
Cemetery’, ‘sandstone receptacle’, ‘cool
room’, ‘site of Higgins
homestead/memorial and sandstone
stairs’ and ‘Hornsby Quarry Industrial
Machinery and Buildings’ would be
avoided during the proposed works.
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Timing
Pre-commencement,
during the project

Pre-commencement

During the project

Pre-commencement,
during the project

Pre-commencement

During the project
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Impact
Dust

No.
NAH8

Environmental management measure
Dust accumulation at the Old Mans Valley
Cemetery/Higgins’ Family Cemetery
heritage item would be monitored during
the works.

Timing
During the project

Feasible and reasonable measures would
be implemented in consultation with a
heritage specialist, if monitoring results
identify impacts from dust deposition.
Aboriginal heritage
Impacts on
AH1
culturally
sensitive
Aboriginal sites
AH2

AH3

AH4

Supplementary
assessments

AH5

Direct impacts to AHIMS sites and the
sandstone overhang with PAD would be
avoided.
In the event that the project is required to
extend outside the assessed construction
footprint or study area, these additional
areas would be assessed in accordance
with the RMS PACHCI guideline and
additional approvals obtained (as
required) where additional impacts are
identified, prior to the commencement of
construction within those identified areas.
Impacts to the sandstone overhang with
PAD would be avoided.
If changes to the proposed construction
footprint would result in the project
footprint being within 200 metres of this
feature, an appropriate curtilage around
this item would be clearly delineated via
the installation of temporary fencing with
star pickets and hi-vis mesh.
Fencing around the sandstone overhang
with PAD would be supervised by an
archaeologist prior to works commencing
in order to protect it from harm.
If the current project design changes and
impacts to previously identified AHIMS
sites and/or the sandstone overhang with
PAD cannot be avoided, the assessment
process would progress to Stage 3 for
formal consultation, as per the flowchart
for the Roads and Maritime PACHCI and
additional approvals obtained (as
required) where additional impacts are
identified.
In the event that additional areas outside
the study area assessed are identified as
having potential for Aboriginal heritage
and the potential for disturbance as a
result of the project, the need for a
supplementary Stage 2 assessment would
be reviewed. If required, additional
approvals would be obtained, where
additional impacts are identified.
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and during the project
Pre-commencement
and during the project

Pre-commencement,
during the project

Pre-commencement
and during the project

Pre-commencement
and during the project
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Impact
Unanticipated
impacts or
unexpected
discovery of
Aboriginal
objects

No.

Environmental management measure

AH6

In the event of unanticipated impacts to
Aboriginal objects or places during
implementation of the project, including
unexpected finds and/or skeletal material,
the works would cease until further advice
and/or approvals have been obtained.
AH7
Unexpected finds and/or skeletal material
identified during the works would be
managed in accordance with the latest
version of the Roads and Maritime
document Standard Management
Procedure: Unexpected Heritage Items
(Roads and Maritime, 2015).
Landscape character and visual amenity
Reduction of
VL01
Avoid clearance of screening vegetation
visual screening
and clear only minimal vegetation where
along Bridge
necessary to facilitate the works.
Street as a result
of vegetation
clearance
Impacts to
VL02
Maintain screening vegetation wherever
landscape
possible.
character and
VL03
Community updates and newsletters to
views as a result
nearby properties.
of stockpiling and VL04
Stabilise/rehabilitate impacted/cleared
emplacement
areas as soon as practical following
activities
completion.
Visual impacts to VL05
Spoil haulage to be confined to standard
residences along
day time work hours.
haulage routes
VL06
Community updates and newsletters to
nearby properties.
Resources and waste
Resource
RW1
Construction material would be sourced
management
from the Sydney region where feasible
and reasonable.
Waste
RW2
A Waste Management Plan would be
management
prepared as part of the Construction
Environmental Management Plan detailing
appropriate procedures for waste
management.
RW3
Cleared site vegetation would be mulched
for reuse in erosion and sediment control,
rehabilitation and landscaping works,
where feasible and reasonable.
RW4
Topsoil generated during site preparation
activities would be stockpiled for reuse in
landscaping activities
RW5
Recyclable wastes, including paper at site
offices, would be stored separately from
other wastes. Storage facilities would be
secure and recyclables collected on a
regular basis.
RW6
Worksites would be free of litter and good
housekeeping would be maintained.
Road Construction Spoil Management Project
Roads and Maritime Services
Environmental Impact Statement

Timing
During the project

During the project

Site establishment

During the project
Pre-commencement,
during the project
Completion

During the project
Pre-commencement,
during the project.
Pre-commencement
and during the project
All phases

All phases

All phases

All phases

All phases
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Impact

No.

Environmental management measure

RW7

Waste oil, other liquid wastes and
spillages would be collected and stored in
bunded areas.
Wastewater
RW8
Feasible and reasonable opportunities for
reusing wastewater for dust suppression
of conveyor system and haulage roads
would be investigated and pursued.
RW9
Wastewater not used on-site would be
discharged into Old Mans Creek in
accordance with the conditions of the
existing dewatering groundwater licence
for the site, and any environment
protection licence that may be issued for
the project.
Contaminated
RW10
In the event of encountering previously
soil
unidentified area(s) of potentially
contaminated material, all relevant work
would cease in the vicinity of the material.
Relevant works would not recommence
until the need for, and scope of, remedial
action(s), if required, are identified in
accordance with the requirements of the
CLM Act.
Greenhouse gas and climate change
General
GHG1
The emissions intensity of the
construction materials specified in the
design of the project would be assessed
and, where feasible and in compliance
with technical specifications, purchasing
power would be used to drive the
procurement and use of low emission
construction materials where feasible and
reasonable.
GHG2
The fuel efficiency of the construction
plant and equipment would be assessed
prior to selection and, where feasible and
reasonable, equipment with the highest
fuel efficiency or equipment which uses
lower greenhouse gas intensive fuel such
as biofuels (e.g. biodiesel, ethanol) would
be considered for use.
GHG3
Project planning would be undertaken to
ensure that the site vehicle movements
and construction activities have been
planned efficiently and to avoid double
handling of materials and additional fuel
use.
GHG4
Locally produced goods and services
would be procured where feasible and
cost effective to reduce transport fuel
emissions.
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Timing
All phases

Pre-commencement,
during the project

Pre-commencement
and during the project

All phases

Procurement

Procurement / Pre
commencement

Prior to
commencement

Procurement / Pre
commencement
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Chapter 9
Environmental risk analysis

9

Environmental risk analysis

A detailed environmental risk analysis was conducted as part of this EIS. This chapter outlines the
environmental risk analysis process and identifies the key environmental issues.
Table 9-1 sets out the SEARs as they relate to risk analysis and where these have been addressed in
the EIS.
Table 9-1 SEARs – environmental risk analysis

SEARs
Notwithstanding the above assessment requirements, the
EIS must include an environmental risk analysis to identify
potential environmental impacts associated with the proposal
(construction and operation), proposed mitigation measures
and potentially significant residual environmental impacts
after the application of proposed mitigation measures. Where
additional key environmental impacts are identified through
this environmental risk analysis, an appropriately detailed
impact assessment of this additional key environmental
impact must be included in the EIS.

9.1

Where addressed
An environmental risk analysis has
been undertaken and is described in
Chapter 9.

Environmental risk analysis process

An environmental risk analysis has been carried out to identify and confirm the key environmental
issues for the project. Key issues are those that may have major or moderate impacts (actual or
perceived) and require detailed assessment to determine the level or severity of potential effects and
to identify appropriate mitigation and management measures.
The environmental risk analysis process carried out for the project included:


Preliminary environmental assessment carried out as part of the environmental impact statement
scoping report (EIS scoping report) to help identify the key environmental issues and to inform
the EIS and the subsequent State significant infrastructure application report.



An assessment of the key issues identified in the SEARs for the project (Appendix A).



An environmental risk review to confirm the key environmental issues based on the results of the
detailed investigations presented in this EIS.

These steps are described further in Section 9.2.

9.2

Preliminary environmental assessment

A preliminary environmental assessment was undertaken prior to the preparation of this EIS to inform
the EIS scoping report for the project. The outcomes of this preliminary assessment identified the
following key environmental issues for the project:


Traffic and transport.



Noise and vibration.



Air quality.



Health.



Biodiversity.



Social and economic.



Hydrogeology and soils.
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Non-Aboriginal heritage.



Aboriginal heritage.

The following non-key issues were also identified:


Land use and property



Landscape character and visual amenity.



Greenhouse gas



Surface water and flooding



Hazards and risk



Resources and waste

The outcomes of the preliminary environmental assessment were documented in the EIS Scoping
Report, which was submitted to the Secretary of the DPE on 14 May 2015. The purpose of the EIS
Scoping Report was to assist the Secretary in identifying the environmental impact assessment
requirements for the project, including the key issues to be addressed in the EIS.

9.3

Assessment of the key issues identified in the SEARs

The key issues identified in the SEARs are consistent with but add to the key issues identified in the
EIS Scoping Report. The Secretary’s requirements identified the following as the key issues to be
addressed in the EIS for the project:


Traffic and transport.



Noise and vibration.



Soil, water and waste.



Hazards and risk.

Other issues identified in the SEARs and which have been assessed in this EIS include:


Air quality.



Health.



Land use and property.



Social and economic.



Landscape and visual amenity.



Non-Aboriginal heritage.



Aboriginal heritage.



Biodiversity.



Community liaison

The issues listed above have been assessed in detail as part of the preparation of this EIS. The
results of this assessment are presented in Chapter 6 (Assessment of key issues) and Chapter 7
(Assessment of other issues), with stakeholder and community engagement detailed in Chapter 5
(Consultation).
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9.4

Risk analysis framework

The environmental risk analysis has been undertaken in accordance with the principles of the
Australian and New Zealand standard AS/NZS ISO 31000: 2009 Risk Management – Principles and
Guidelines. The risk analysis involved:


Ranking the risk of each identified potential impact by identifying the consequences of the impact
and the likelihood of each impact occurring.



Considering the probable effectiveness of the proposed mitigation measures to determine the
likely residual risk of each impact.

The first step involved the identification of the consequence, should an impact occur. Definitions of the
consequences used as a guide are provided in Table 9-2. The next step in the risk analysis involved
an assessment of the likelihood of the consequence, considering the frequency of activities that are to
occur. The definitions of likelihood used as a guide are provided in Table 9-3. The risk rating category
was then determined by combining the consequence and likelihood according to the matrix in
Table 9-4. The risk rating categories are presented in Table 9-5.
Table 9-2 Risk analysis consequence definitions

Consequence
level
Catastrophic
Major

Moderate
Minor
Insignificant

Definition
Long term (greater than three months) and irreversible impacts.
Resulting in a major prosecution under relevant environmental legislation.
Medium term (between one month and three months) and potentially
irreversible impacts.
Resulting in a fine or equivalent penalty notice under relevant environmental
legislation.
Moderate and reversible impacts, or medium term (between one and three
months).
Minor and reversible, or short term impacts (less than one month)/
Minor, negligible impacts.

Table 9-3 Risk analysis likelihood definitions

Likelihood
Almost certain

Likely
Possible
Unlikely
Very unlikely

Definition
The event is almost certain to occur in the course of
normal or abnormal construction / operational
circumstances.
The event is more likely than not to occur in the course of
normal construction / operational circumstances.
The event may occur in the course of normal construction
/ operational circumstances.
The event is unlikely to occur in the course of normal
construction / operational circumstances.
The event may occur in exceptional construction /
operational circumstances only.
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>90%

51% - 90%
26% - 50%
5% - 25%
<5%
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Table 9-4 Risk Matrix

Likelihood
Consequences
Very unlikely

Unlikely

Possible

Likely

Almost
certain

Catastrophic

15

19

22

24

25

Major

10

14

18

21

23

Moderate

6

9

13

17

20

Minor

3

5

8

12

16

Insignificant

1

2

4

7

11

Table 9-5 Risk rating categories

Risk
rating
score
23 - 25

Risk
category

Comments

Extreme

19 – 22

Very high

13 – 18

High

8 – 12

Moderate

1-7

Low

Assessment and planning is necessary to avoid these potential impacts
to the greatest extent possible.
Detailed assessment and planning is necessary to develop appropriate
measures to mitigate the potential impacts wherever possible.
Detailed assessment and planning is necessary to develop appropriate
measures to mitigate the potential impacts.
Potential impacts can be mitigated through the application of relatively
standard environmental mitigation measures.
Potential impacts either require no specific mitigation measures or are
adequately mitigated through other working controls (such as detailed
design requirements, normal working practice, quality and safety
controls)

9.5

Environmental risk analysis

Using the risk framework, an environmental risk analysis has been undertaken for the project
including a consideration of the key and non-key issues. The analysis is structured towards risk
minimisation outcomes. The residual risk rating has been arrived at after the application of mitigation
measures developed and recommended by this EIS (Chapters 6 to 8). The results of the risk analysis
are presented in Table 9-6.
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Table 9-6 Environmental risk analysis

Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Traffic

Reduced
performance of the
surrounding road
network from the
introduction of
vehicle movements.

Moderate

Almost
certain

20
Very high

A Traffic Management Plan
would be prepared to identify
measures to manage road
network disruptions.

Moderate

Likely

Minor

Possible

Removal of parking
spaces and use of
public parking
spaces by
construction
workforce.

Residual
Risk
Rating
17
High

Works on live roads would be
staged to minimise disruptions.

Minor

Almost
certain

16
High

Further details on
management and mitigation
measures are provided in
Section 6.1.
The Traffic Management Plan
to be developed for the project
would identify measures to
manage disruptions to public
parking.

8
Moderate

Further details on
management and mitigation
measures are provided in
Section 6.1.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Disruption to existing
pedestrian and
cyclist facilities.

Moderate

Almost
certain

20
Very high

The Traffic Management Plan
and the Construction
Environmental Management
Plan to be prepared for the
project would identify
measures to manage
disruptions to pedestrian and
cyclist facilities.

Minor

Likely

Residual
Risk
Rating
12
Moderate

Opportunities to maintain
public access to the Hornsby
mountain bike trail and
pedestrian trail network would
be explored with Hornsby
Shire Council where
reasonable and practical.
Access to the Hornsby
mountain bike trail and
pedestrian trail network would
be reinstated following
construction.
Further details on
management and mitigation
measures are provided in
Section 6.1 and Section
7.10.3.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Deterioration of the
road surface
condition.

Minor

Likely

12
Moderate

The Traffic Management Plan
to be prepared for the project
would identify measures to
manage and mitigate impacts
on the road surface condition
resulting from the construction
of the project.

Minor

Possible

Major

Unlikely

Impacts to
emergency services

Major

Possible

18
High

Further details on relevant
management and mitigation
measures are included in
Section 6.1.
The Traffic Management Plan
would be prepared in
consultation with emergency
services.

Residual
Risk
Rating
8
Moderate

14
High

Communication systems would
be in place with traffic
controllers to provide
appropriate access and routes
for emergency vehicles to
bypass queued traffic.
Further details on
management and mitigation
measures are provided in
Section 6.1.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Noise and
vibration

Airborne noise
impacts from site
activities (conveyor,
stockpiling etc.).

Moderate

Likely

17
High

Construction noise would be
managed via a Construction
Environmental Management
Plan.

Minor

Likely

Moderate

Likely

Residual
Risk
Rating
12
Moderate

The Project would be confined
to standard work hours only.

Construction traffic
noise from heavy
vehicles (spoil
haulage and other
construction
vehicles).

Major

Likely

21
Very high

Further details on
management and mitigation
measures are provided in
Section 6.2.
Construction traffic would be
managed via a Traffic
Management Plan to be
prepared for the project.

17
High

Heavy vehicle movements
would only occur via access
and egress directly to and from
Bridge Road. Feasible and
reasonable noise mitigation
will be considered and
implemented where required.
Further details on
management and mitigation
measures are provided in
Section 6.2.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Cumulative noise
impacts.

Moderate

Likely

17
High

Cumulative noise impacts
would be addressed in the
Traffic Management Plan and
Construction Environmental
Management Plan to be
prepared for the project.

Moderate

Possible

Minor

Unlikely

5
Low

Minor

Possible

8
Moderate

Vibration impacts
from the project.

Hydrogeology
and soils

Impacts on
groundwater quality
and quantity
including drawdown.

Moderate

Moderate

Unlikely

Possible

9
Moderate

13
High

Further details are provided in
Section 6.1 and Section 6.2.
Safe working distances for
plant and equipment would be
complied with where feasible
and reasonable.
Further details on
management and mitigation
measures are provided in
Section 6.2.
Dewatering would be
undertaken in accordance with
the / condition of the existing
groundwater licence.

Residual
Risk
Rating
13
High

During the project,
groundwater monitoring would
be undertaken in accordance
with the existing groundwater
licence.
Further details on
management and mitigation
measures are provided in
Section 6.3.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Exposing, disturbing
or spreading acid
sulphate soils.

Minor

Very
Unlikely

3
Low

In the event that acid sulphate
soils are encountered, they
would be effectively managed
in accordance with the Acid
Sulfate Soil Manual (Acid
Sulfate Soil Management
Advisory Committee, 1998).

Insignificant

Very
unlikely

Minor

Unlikely

Exposure and
release of
contamination.

Major

Unlikely

14
High

Further details on
management and mitigation
measures are provided in
Section 6.3.
Potentially contaminated areas
directly affected by the project
would be managed in
accordance with the
requirements of the CLM Act
and Contaminated Sites:
Guidelines for Consultants
Reporting on Contaminated
Sites (EPA, 1997).

Residual
Risk
Rating
1
Low

5
Low

Further details on
management and mitigation
measures are provided in
Section 6.3.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Surface water
and flooding

Exposure of soils
leading to erosion
and associated
impacts to local
watercourses.

Major

Likely

21
Very high

Erosion and sediment controls,
including sedimentation
basins, would be installed and
managed in accordance with
Managing Urban Stormwater,
Soils and Construction
Volume 1 (Landcom, 2004).

Moderate

Possible

Minor

Unlikely

Residual
Risk
Rating
13
High

Soil and land rehabilitation
would occur as soon as
practicable following
construction. This would
include rehabilitation in stages
as the construction process
allows.

Downstream water
quality impacts from
water discharge.

Moderate
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Likely

17
High

Further details on
management and mitigation
measures are provided in
Section 6.4.
Water discharge quality from
the quarry would comply with
the requirements of Hornsby
Shire Council's existing
groundwater licence.
Further details on
management and mitigation
measures are provided in
Section 6.4.

5
Low
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Spills or leaks of
fuels, oils or other
hazardous
substances and
dangerous goods
from construction
plant and
equipment.

Major

Possible

18
High

Construction equipment would
be maintained to reduce the
potential for spills and leaks.

Moderate

Unlikely

Moderate

Unlikely

Increased flood
levels from
temporary
construction sites
and activities.

Residual
Risk
Rating
9
Moderate

Spill response procedures
would be implemented on-site
to respond to spills and to limit
the potential for off-site
impacts.

Moderate

Possible

13
High

Further details on
management and mitigation
measures are provided in
Section 6.4.
On-site detention would be
provided where required to
mitigate impacts associated
with increased impervious
areas.

9
Moderate

Further details on
management and mitigation
measures are provided in
Section 6.4.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Hazards and
risk

Impacts from
handling, storage
and transport of
dangerous goods
and hazardous
substances.

Major

Possible

18
High

The transport, storage,
handling and use of hazardous
construction materials would
be undertaken in accordance
with Workplace Health and
Safety (WH&S) legislation and
codes.

Minor

Unlikely

Moderate

Unlikely

Occupational health
and safety hazards,
such as dangers to
construction workers
and road users.

Major

Possible

18
High

Further details on
management and mitigation
measures are provided in
Chapter 8.
Appropriate processes would
be investigated during detailed
design to ensure the ongoing
structural integrity of the quarry
void walls during the works.

Residual
Risk
Rating
5
Low

9
Moderate

Further details on
management and mitigation
measures are provided in
Chapter 8.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Rupture of
underground
services.

Moderate

Possible

13
High

Utility checks, including Dial
Before You Dig verifications,
and consultation with the
relevant service infrastructure
providers would occur prior to
construction. Where required,
utilities would be relocated or
protected.

Moderate

Very
unlikely

Minor

Unlikely

Bushfires.

Major

Unlikely

14
High

Further details on
management and mitigation
measures are provided in
Chapter 8.
Measures to mitigate and
manage bushfire risks would
be developed and include sitespecific hazard and risk
management measures within
the Construction
Environmental Management
Plan.

Residual
Risk
Rating
6
Low

5
Low

Further details on
management and mitigation
measures are provided in
Chapter 8.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Air Quality

Impacts to
surrounding
receivers from dust
emissions.

Major

Likely

21
Very high

Potential dust emissions would
be managed via best industry
practice mitigation measures.

Moderate

Unlikely

Minor

Possible

Residual
Risk
Rating
9
Moderate

A dust management plan,
incorporating dust monitoring
and reactive management,
would be implemented to
manage air quality impacts.

Impacts to
surrounding
receivers from
exhaust emissions.

Minor

Likely

12
Moderate

Further details on
management and mitigation
measures are provided in
Section 7.1.
Plant and equipment used
during construction would
comply with the Protection of
the Environment Operations
(Clean Air) Regulation 2010.

8
Moderate

Further details on
management and mitigation
measures are provided in
Section 7.1.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Human health

Adverse health
outcomes from
construction
activities.

Major

Possible

18
High

Impacts to health as a result of
noise or air quality would be
managed through the
Construction Environmental
Management Plan to be
developed prior to the
commencement of the project.

Minor

Possible

Moderate

Unlikely

Biodiversity

Loss of or
disturbance to
endangered
ecological
communities.

Major

Unlikely

14
High

Further details on
management and mitigation
measures are provided in
Chapter 8.
Disturbance of EEC and native
vegetation would be minimised
as far as reasonable and
feasible and areas of
vegetation to be retained
demarcated prior to the
commencement of works.

Residual
Risk
Rating
8
Moderate

9
Moderate

The permanent loss of any
EEC vegetation would be
offset. The details of
vegetation offsets would be
provided in a Biodiversity
Offset Strategy.
Further details on
management and mitigation
measures are provided in
Section 7.3.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Impacts to
threatened flora
species.

Major

Unlikely

14
High

Disturbance of EEC and native
vegetation would be minimised
as far as reasonable and
feasible and areas of
vegetation to be retained
demarcated prior to the
commencement of works.

Moderate

Unlikely

Moderate

Unlikely

Impact to threatened
fauna species.

Major

Unlikely

14
High

Further details on
management and mitigation
measures are provided in
Section 7.3.
Disturbance of EEC and native
vegetation would be minimised
as far as reasonable and
feasible and areas of
vegetation to be retained
demarcated prior to the
commencement of works.

Residual
Risk
Rating
9
Moderate

9
Moderate

Further details on
management and mitigation
measures are provided in
Section 7.3.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Loss of fauna habitat
values from impacts
to and direct
removal of
vegetation.

Moderate

Almost
certain

20
Very high

A Flora and Fauna
Management Plan would be
prepared in conjunction with
the Construction
Environmental Management
Plan for the project to manage
potential impacts on fauna
habitat values.

Minor

Likely

Minor

Almost
certain

16
High

Minor

Unlikely

5
Low

Impacts to non-listed
native vegetation.

Impacts to aquatic
ecosystems.

Moderate

Moderate
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Almost
certain

Possible

20
Very high

13
High

Further details on
management and mitigation
measures are provided in
Section 7.3.
Disturbance of EEC and native
vegetation would be minimised
as far as reasonable and
feasible and areas of
vegetation to be retained
demarcated prior to the
commencement of works.
Further details on
management and mitigation
measures are provided in
Section 7.3.
Further details on relevant
management and mitigation
measures are provided in
Section 7.3.

Residual
Risk
Rating
12
Moderate
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Social and
economic

Amenity impacts
from construction
activities, such as
noise, dust and
visual amenity.

Moderate

Likely

17
High

Construction amenity impacts
would be managed as per the
traffic and transport; noise and
vibration; air quality; and urban
design, landscape character
and visual amenity sections.

Minor

Likely

Minor

Possible

Impacts to
community facilities.

Minor

Likely

12
Moderate

Further details on
management and mitigation
measures are provided in
Section 7.4.
Opportunities to maintain
public access to the Hornsby
mountain bike trail and
pedestrian trail network would
be explored with Hornsby
Shire Council where
reasonable and practical.

Residual
Risk
Rating
12
Moderate

8
Moderate

Access to the Hornsby
mountain bike trail and
pedestrian trail network would
be reinstated following
construction.
Further details on
management and mitigation
measures are provided in
Section 7.4.
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Issue

Land use and
property

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Construction traffic
impacts, including
temporary
disruptions and
delays to local and
regional traffic and
temporary changes
to access
arrangements to
local properties.
Impacts on
community facilities
– Hornsby mountain
bike trails and
pedestrian walking
tracks.

Moderate

Likely

17
High

Alterations to traffic flow and
access would be managed
through the implementation of
Traffic Management Plans.

Minor

Likely

Minor

Likely

12
Moderate

Moderate

Possible

13
High

Potential impacts on
access to an off-site
property (the
Hornsby TAFE).

Residual
Risk
Rating
12
Moderate

Further details on
management and mitigation
measures are provided in
Section 7.4.
Minor

Major

Almost
certain

Likely

16
High

21
Very high

Opportunities to maintain
public access to the Hornsby
mountain bike trail and
pedestrian trail network, where
reasonable and practical,
would be explored with
Hornsby Shire Council.
Further details on
management and mitigation
measures are provided in
Chapter 8.
Consultation would be
undertaken with the property
owner(s) prior to the
commencement of works and
would include the identification
of temporary, alternate access
for affected properties.
Further details on
management and mitigation
measures are provided in
Chapter 8.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

NonAboriginal
heritage

Impacts on nonindigenous heritage
sites, including
damage or
alternation to items
of heritage or
archaeological
significance.

Moderate

Unlikely

9
Moderate

Construction personnel would
be made aware of nonAboriginal heritage sites during
the site induction and sites
would be identified on
sensitive area plans, which
would be included in the
Construction Environmental
Management Plan to be
prepared for the project.
A Pre-commencement
dilapidation survey of nonAboriginal heritage items
located in proximity to the
proposed works would be
undertaken to establish a
baseline. The construction
environmental management
plan will include procedures for
an appropriately qualified
heritage consultant to conduct
periodic inspections of the
heritage sites for which
baseline dilapidation surveys
were undertaken, to monitor
their condition during
construction.

Minor

Unlikely

Residual
Risk
Rating
5
Low

Further details on
management and mitigation
measures are provided in
Section 7.6.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Direct impacts to the
heritage listed
Diatreme Hornsby
Quarry and
surrounding
vegetation.

Moderate

Almost
certain

20
Very high

Feasible and reasonable
options to avoid direct impacts
to the item Diatreme Hornsby
Quarry and surrounding
vegetation would be
investigated during the
detailed design phase.

Minor

Almost
certain

Further details on
management and mitigation
measures are provided in
Section 7.6.
Impacts to heritage values of
all heritage items except the
Diatreme Hornsby Quarry and
surrounding vegetation would
be temporary.

Minor

Likely

12
Moderate

Further details on
management and mitigation
measures are included in
Section 7.6.
Culturally sensitive Aboriginal
heritage sites (AHIMS and
Sites and sensitive overhand
with PAD) would be avoided in
the works).

Moderate

Unlikely

9
Moderate

Impacts to heritage
values due to
changes in views.

Aboriginal
heritage

Impacts on culturally
sensitive Aboriginal
heritage sites.

Moderate

Major

Likely

Unlikely

17
High

14
High

Residual
Risk
Rating
16
High

Further details on
management and mitigation
measures are provided in
Section 7.7.
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Issue

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Urban design,
landscape
character and
visual amenity

Reduction of visual
screening along
Bridge Street as a
result of vegetation
clearance.

Major

Likely

21
Very high

Opportunities to avoid or clear
only minimal screening
vegetation to facilitate works
would be identified during
detailed design.

Moderate

Likely

Minor

Possible

8
Moderate

Minor

Possible

8
Moderate

Visual impacts from
the introduction of
construction
activities and
construction
ancillary features.

Impacts to
landscape character
and views as a
result of stockpiling
and emplacement
activities.

Moderate

Moderate
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Possible

17
High

13
High

Further details on
management and mitigation
measures are included in
Section 7.8.4.
Opportunities to minimise the
visual impact of construction
activities and facilities would
be considered, where possible,
including maintaining scree
vegetation wherever possible
and stabilising and
rehabilitating disturbed areas
as soon as practical following
completion.
Further details on
management and mitigation
measures are provided in
Section 7.8.4.
Opportunities to maintain
screening vegetation where
practical and feasible would be
considered.

Residual
Risk
Rating
17
High

Further details on
management and mitigation
measures are provided in
Section 7.8.4.
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Issue

Resources
and waste

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Visual impacts to
residences along
haulage routes.

Moderate

Likely

17
High

Spoil haulage would be
confined to standard work
hours.

Moderate

Possible

Minor

Unlikely

Impacts associated
with the incorrect
disposal of waste
material.

Moderate

Possible

13
High

Further details on
management and mitigation
measures are provided in
Section 7.8.4.
A Waste Management Plan
would be prepared as part of
the Construction
Environmental Management
Plan detailing appropriate
procedures for waste
management.

Residual
Risk
Rating
13
High

5
Low

Wastes would be managed
and disposed of in accordance
with relevant State legislation
and government policies.
Further details on
management and mitigation
measures are provided in
Section 7.9.
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Issue

Greenhouse
gas and
climate
change

Potential Adverse
Impacts

Consequence

Likelihood

Risk
Rating

Proposed Mitigation
Measures

Residual
Consequence

Residual
Likelihood

Inadequate re-use or
recycling.

Minor

Possible

8
Moderate

A Waste Management Plan
would be prepared as part of
the Construction
Environmental Management
Plan detailing appropriate
procedures for re-use and
recycling of waste material.

Minor

Very
unlikely

Minor

Likely

Emissions of
greenhouse gases
during construction.

Minor

Almost
certain

16
High

Further details on
management and mitigation
measures are provided in
Section 7.9.
Standard procedures would be
implemented to reduce
greenhouse gas emissions
associated with the use of
carbon based fuels and energy
sources, the removal of
vegetation, and emissions
resulting from the use of
materials to construct the
project.

Residual
Risk
Rating
3
Low

12
Moderate

Further details on
management and mitigation
measures are provided in
Section 7.10.3.
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9.6

Confirmation of key environmental issues

Based on the results of the environmental risk analysis and the information presented in this EIS, the
following issues have been confirmed as the key environmental issues for the project:


Traffic and transport.



Noise and vibration.



Air quality.



Health.



Biodiversity.



Social and economic.



Hydrogeology and soils.



Non-Aboriginal heritage.



Aboriginal heritage.



Hazards and risk



Community liaison

The following non-key issues were also identified:


Land use and property



Landscape character and visual amenity.



Greenhouse gas



Surface water and flooding



Resources and waste

The majority of environmental issues have a residual risk rating of low or moderate and a few issues
with a residual risk of high. No environmental issues have a residual risk rating of very high or
extreme and, as such, it is considered that no environmental issues would have a significant risk to
the environment. As such, no contingency plans are required.
All key issues have been addressed in Chapter 6 and non-key issues in Chapter 7, with community
consultation addressed in Chapter 5.
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Chapter 10
Project justification and conclusion

10

Project justification and conclusion

This chapter presents a justification for the project and a conclusion to the EIS. The justification is
based on the strategic need for the project and in particular, how it would fulfil the project objectives
outlined in Section 3.2. Table 10-1 sets out the SEARs as they relate to the justification of the project
and where these have been addressed in the EIS.
Table 10-1 SEARs - project justification and conclusion

SEARs
An analysis of feasible alternatives to the carrying out of
the proposal and proposal justification, including:
an analysis of alternatives/options considered having
regard to the proposal’s objectives (including an
assessment of the environmental costs and benefits of
the proposal relative to alternatives and the
consequences of not carrying out the proposal), and the
provision of a clear discussion of the route development
and selection process, the suitability of the chosen
alignment and whether or not the proposal is in the public
interest.
Justification for the preferred proposal taking into
consideration the objects of the Environmental Planning
and Assessment Act 1979.

10.1

Where addressed
Analysis of alternatives and options
considered for the project are described
in Chapter 3 with further details provided
in Section 10.1.
The project justification and
consideration of relevant strategic
planning policies is provided in
Chapter 3 and Section 10.1.

The objects of the Environmental
Planning and Assessment Act 1979 are
considered in Section 10.2.

Project justification

The handling, management and beneficial reuse of spoil at the Hornsby Quarry site are fundamental
requirements of delivering NorthConnex. Without the Hornsby Quarry site, and other spoil
management locations, there would be no avenue for the management of excess spoil generated
during construction, and as a consequence, the delivery of NorthConnex would not be feasible.
Beneficially reusing road construction spoil presents a unique opportunity for facilitating the future
rehabilitation of the quarry void, which currently represents an ongoing liability for Hornsby Shire
Council and the ratepayers of the Hornsby Shire. Hornsby Shire Council has been actively seeking
opportunities for material to fill the quarry void, with the aim of future rehabilitation of the site and
return to use for public recreation.
The project would fill the void to an appropriate working level required for Hornsby Shire Council to
achieve the land use options that it is currently investigating. Beneficially reusing spoil from
NorthConnex would be an important first step towards preparing the site in anticipation of Hornsby
Shire Council separately rehabilitating and developing the site for public recreation in the future.
Without this opportunity, Hornsby Shire Council would need to source spoil from a number of other
projects over a significantly longer timeframe in order to fill the quarry to the same level that would be
singularly provided by NorthConnex. Therefore the project can facilitate long term and sustainable
benefits to the local and regional community.
The Hornsby Quarry site is located close to NorthConnex and would minimise the distance required
for haulage. Handling and managing spoil at the Hornsby Quarry site provides the advantage of a site
in relatively close proximity to the construction works (in comparison to other sites further to the north
or west) with easy access via the M1 Pacific Motorway, Pennant Hills Road and the Pacific Highway.
Were the Hornsby Quarry not to be used, NorthConnex spoil material would need to be hauled to one
or a combination of other alternative sites, all of which are a greater distance away from the
NorthConnex construction works when compared to the Hornsby Quarry site.
In summary, the project would help meet the spoil disposal requirements of NorthConnex in an
efficient and timely manner relative to other disposal options located further to the north and west. At
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the same time the project would facilitate Hornsby Shire Council’s plans for the future rehabilitation of
the site into recreational land use. The project would provide the dual benefits of helping to support
the construction of NorthConnex and thereby enabling the strategic benefits of that project to be
realised, and facilitating beneficial land use development at the Hornsby Quarry site through the
beneficial re-use of waste spoil material, which would provide significant long-term benefits to the
local community. Based on these considerations, the project is considered to be site suitable, justified
and in the public’s interest.

10.2

Objects of the EP&A Act

The objects of the EP&A Act provide a framework within which the justification of the project has been
considered. A summary of this assessment is provided in Table 10-2.
Table 10-2 Consistency of the project with the objectives of the EP&A Act

EP&A Act
Clause
5(a)(i)

Objectives

the proper management,
development and conservation
of natural and artificial
resources, including agricultural
land, natural areas, forests,
minerals, water, cities, towns
and villages for the purpose of
promoting the social and
economic welfare of the
community and a better
environment

5(a)(ii)
the promotion and co-ordination
of the orderly and economic use
and development of land
5(a)(iii)

the protection, provision and co
ordination of communication and
utility services,

5(a)(iv)
the provision of land for public
purposes,
5(a)(v)

the provision and co-ordination
of community services and
facilities, and

Consistency of the project
The proposal would facilitate the timely and efficient
construction of the approved NorthConnex project and
at the same time support the future rehabilitation of
the Hornsby Quarry site for recreational use. Through
both these means the proposal would promote social
and economic welfare of the community and the
environment by improving transport networks, thereby
supporting and promoting the development of the city
of Sydney and its environment (as a better connected
and less congested city), and by facilitating the
development of currently unusable land for
recreational use, thereby providing for a better local
environment. The project would be located within an
already disturbed quarry site which has ceased to
operate and therefore would not affect natural
resources including agricultural land, natural areas,
forests, minerals and water. During spoil disposal
activities, amenity impacts would be experienced by
surrounding residential, commercial and other
receivers. These impacts have been assessed in
Section 7.9.1 of this EIS and mitigation measures
and safeguards have been proposed to minimise
impacts as far as reasonable and feasible.
As identified above the project would promote the
orderly and economic use and development of land by
facilitating the development of land (which is currently
unusable and unavailable to the public) for
recreational use that would benefit the local
community of the Hornsby Shire.
N/A

The project would facilitate Hornsby Shire Council’s
plan to develop the Hornsby Quarry site into
recreational land use for local and regional
community.
N/A
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EP&A Act
Clause
5(a)(vi)

Objectives

Consistency of the project

the protection of the
environment, including the
protection and conservation of
native animals and plants,
including threatened species,
populations and ecological
communities, and their habitats,
and

The project would be located within an already
disturbed quarry site. The potential impacts of the
project on ecology within the site have been assessed
in detail in Section 7.3.9 of this EIS with mitigation
measures proposed to avoid and minimise impacts as
far as possible. The project would not result in
significant ecological impacts such as to preclude the
location of the project at the quarry site.
The design, establishment (construction) and carrying
out of the project is considered to be consistent with
the principles of ecological sustainable development
(ESD) as identified below:
 Precautionary principle – the project has been
subject to conservative technical assessment,
considering worst case and representative
scenarios to ensure that environmental impacts
and risks are appropriately identified and
mitigation measures determined to avoid and
minimise impacts consistent with best practice
standards. The design of the project has
incorporated measures to minimise environmental
and community impacts as far as possible
including siting of the project within already
disturbed areas of the quarry site, confining the
project to standard work hours, determining
haulage routes based on minimising impacts to
local residential streets and to peak traffic periods.
 Inter-generational equity – in supporting the
construction of the NorthConnex project and
facilitating the future rehabilitation of the Hornsby
Quarry, respectively the project would help
facilitate transport and land use opportunities, for
current and future generations.
 Conservation of biological diversity and ecological
integrity - The potential impacts of the project on
ecology within the site have been assessed in
detail with mitigation measures proposed to avoid
and minimise impacts as far as possible. In
addition, the project has been sited as far as
possible in already disturbed areas within the
quarry site to avoid ecology impacts, where
possible.
 Improved valuation, pricing and incentive
mechanisms – appropriate mitigation costs for
residual and unavoidable impacts have been
accounted for in project development, with
mitigation measures developed for the proposal
based on best practice standards.
N/A

5(a)(vii)

ecologically sustainable
development

5(a)(viii)
5(b)

the provision and maintenance
of affordable housing
to promote the sharing of the
responsibility for environmental
planning between the different
levels of government in the
State

The project has been developed in consultation with
Hornsby Shire Council and represents a collaborative
effort to achieve mutual beneficial planning and land
use outcomes at the State and local level.
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EP&A Act
Clause
5(c)

10.3

Objectives

Consistency of the project

to provide increased opportunity
for public involvement and
participation in environmental
planning and assessment.

Consultation undertaken as part of the development
of the project and preparation of this EIS is detailed in
Chapter 5 of the EIS. Members of the public will get
further opportunity to comment on the project during
the public exhibition of the EIS.

Conclusion

The project has been designed to meet the following objectives:


Environmentally responsible management of spoil generated during construction of a major road
and road infrastructure facility, being the NorthConnex project.



Contributing to the planned future rehabilitation and redevelopment of the quarry by Hornsby
Shire Council for recreational purposes and public benefit.

The need and justification for the project has been assessed against strategic planning objectives and
with consideration to feasible alternatives. The project would help meet the spoil disposal
requirements of NorthConnex in an environmentally responsible, efficient and timely manner relative
to other spoil management options. At the same time the project would facilitate Hornsby Shire
Council’s plans for the future rehabilitation of the site into a recreational facility.
The project would provide the following benefits:


Facilitating the construction of NorthConnex which provides increased transport accessibility for
the Hornsby LGA and an extension of Sydney’s orbital network to facilitate improved road safety,
efficiency and freight transport outcomes.



Supporting the Hornsby Shire Council's plan to develop the Hornsby Quarry site into a
recreational land use for the local and regional community.



Minimising the overall haulage distances required to be travelled for spoil management for the
NorthConnex project.



Reducing an ongoing maintenance cost associated with quarry stabilisation to Hornsby Shire
Council and the community.

The project would enable the strategic benefits of the NorthConnex project to be realised. The project
would also facilitate beneficial land use development at the Hornsby Quarry site through the re-use of
waste spoil material, providing significant long-term benefits to the local community.
Based on the above, the project is considered to be site suitable, justified and in the public’s interest.
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