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Acknowledgement of Country

Transport for NSW acknowledges the traditional custodians of the land on which the Denman
Road pavement rehabilitation and culvert extension is proposed.

We pay our respects to Elders past and present and celebrate the diversity of Aboriginal people
and their ongoing cultures and connections to the lands and waters of NSW.

Many of the transport routes we use today — from rail lines, to roads, to water crossings — follow
the traditional Songlines, trade routes and ceremonial paths in Country that our nation’s First
Peoples followed for tens of thousands of years.

Transport for NSW is committed to honouring Aboriginal peoples’ cultural and spiritual
connections to the land, waters and seas and their rich contribution to society.
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1. Introduction

The purpose of the Minor Works review of environmental factors (REF) is to describe the proposal, to
document the likely impacts of the proposal on the environment, to detail mitigation measures to be
implemented and to determine whether or not the proposal can proceed. For the purposes of this work
Transport for NSW (Transport) is the proponent and determining authority under Division 5.1 of the
Environmental Planning and Assessment Act 1979 (EP&A Act).

The description of the proposed works and assessment of associated environmental impacts has been
undertaken in the context of section 171 of the Environmental Planning and Assessment Regulation 2021,
Guidelines for Division 5.1 Assessments (DPE, 2022), the Biodiversity Conservation Act 2016 (BC Act), the
Fisheries Management Act 1994 (FM Act) and the Commonwealth Government’s Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act).

In doing so the REF helps to fulfil the requirements of section 5.5 of the EP&A Act including that Transport
examine and take into account to the fullest extent possible all matters affecting or likely to affect the
environment by reason of the activity.

The findings of the REF would be considered when assessing:

e Whether the proposal is likely to have a significant impact on the environment and therefore the
necessity for an environmental impact statement to be prepared and approval to be sought from the
Minister for Planning and Public Spaces under Division 5.2 of the EP&A Act

o The significance of any impact on threatened species as defined by the BC Act and/or FM Act, in
section 1.7 of the EP&A Act and therefore the requirement for a Species Impact Statement or a
Biodiversity Development Assessment Report

e The potential for the proposal to significantly impact a matter of national environmental significance,
including nationally listed threatened biodiversity matters, or the environment of Commonwealth land.
Where a significant impact is considered likely on nationally listed biodiversity matters, either the
proposal must be reconsidered or a Project REF must be prepared.

Denman Road pavement rehabilitation and culvert extension
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2. The proposal

2.1 Description

2.1.1 Proposal location

Location details

Title Denman Road pavement rehabilitation and culvert widening
File number P.0071712
Road name and number Denman Road (Main Road 209)
Closest cross road(s): Racecourse Road, Thomas Mitchell Drive
Chainage of works: Segment 209030 Chainage 2140 - 2762
Local government area: Muswellbrook
Transport for NSW region: North Region
Y, -

@ [A15]

Queen st

Wybong ry Muswellbrook
274m
ue® i
Lo9 Muswellbrook
o Golf Club
'\Q’\X
é\
<y
RC"‘»gaHa Rd
3
o &
et
Esri, HERE, Garmin, Foursquare, METI/NASA, USGS
E 0 03 06 1.2 1.8 2.4
] Proposal footprint B B Kilometres

Figure 2-1: Location of the proposal
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2.1.2 Description of proposed work

Transport proposes to carry out pavement rehabilitation and extend a culvert on Denman Road between
Racecourse Road and Thomas Mitchell Drive, Muswellbrook (the proposal). The proposal is shown in
Figure 2-2, a culvert perspective view is provided in Figure 2-3 and typical road cross sections are provided
in Figure 2-4 and Figure 2-5.

Key features of the proposal include:

Pavement rehabilitation over a length of about 610 metres, including

— Construction of new road shoulders between 1.5 to 3 metres wide with heavy duty asphaltic
pavement. Shown as pavement Type 1 on the typical cross sections.

— Milling sections of existing pavement and constructing new heavy duty asphaltic pavement
(primarily for the 3.5 metre wide travel lanes). Shown as pavement Type 2 on the typical cross
sections.

— Construction of new full depth pavement sections (on the western shoulder, south of the
Ramrod Creek culvert). Shown as pavement Type 3 on the typical cross sections

Removal of up to eleven trees within the proposal area
Construction of new grassed road verges and batters to suit new road profile

Extension of existing Ramrod Creek three cell reinforced concrete box culvert on upstream and
downstream sides, including reshaping of culvert inlet/outlet and the provision of scour protection
(rock rip rap 3-6 metres beyond the end of the apron slab both upstream and downstream)

Works at the culvert inlet to avoid impacts on a Council water main:

— Installation of one metre tall gabion basket wall to make a vertical drop onto the edge of the new
concrete apron at the northern end of culvert inlet

— Placement of a rock mattress abutting the gabion basket wall and the concrete apron

— Placement of loose rock rip rap (approximately 250mm to 300mm) as scour protection to tie into
the existing creek levels.

Repairs at the existing Ramrod Creek culvert including repair of concrete spalls and application of a
protective coating

Placement of organic mesh and suitable planting to stabilise the banks of Ramrod Creek near the
proposed culvert works

Removal of existing width marker signage at the Ramrod Creek box culvert

Provision of new cyclist friendly barriers and new asphaltic pavement on top of the Ramrod Creek
box culvert

Provision of guardrail on the approach/departure sides of the Ramrod Creek culvert
Construction of new section of SA kerb on the eastern side of the Racecourse Road intersection
Reinstatement of pavement speed limit markings near Racecourse Road

Reforming of driveway accesses along the length of works

Temporary access tracks from the road to the upstream and downstream culvert work areas
(comprising geofabric with a layer of recycled asphalt pavement on top)

Temporary construction compounds, stockpiles and over-size over-mass (OSOM) vehicle pullover
bays.

Replanting of amenity trees along road verges of Denman Road and Sydney Street transferring the
required contribution into the Transport Conservation Fund.

Denman Road pavement rehabilitation and culvert extension
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Figure 2-4: Typical cross section (detailed design) — about 200 metres south of Racecourse Drive
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The proposal is anticipated to involve the following work methodology:

e Site establishment:

— Set up of traffic control (including placement of temporary concrete barriers)

— Demarcation of extent of works
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— Establish compounds (including erection of temporary fencing, placement of site sheds and

connection to utilities)
— Set up erosion and sedimentation controls
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e Establish laydown areas for OSOM vehicles north of the Skellatar Stock Route intersection and at
the southern end of the proposal area, including construction of new pavements and line marking
adjustments where required.

¢ Remove trees that cannot be retained (up to eleven trees) and where possible salvage hollows from
trees (removed from private land).

o Install kerbing (at specified locations)
e Driveway adjustments to suit new road formation
e Carry out the following for the downstream culvert extension, then the upstream culvert extension:

— Establish temporary access track to culvert adjacent to the culvert wingwalls on upstream and
downstream sides of the culvert (within proposal area)

— Carry out any necessary clearing (within proposal area)
— Establish temporary concrete washout area

— Establish coffer dam for works area (diverting stream flows around works area and adjusting
progressively). The coffer dam would be constructed from steel sheet piles and sand bags,
while stream flows would either be pumped over the coffer dam or gravity fed to the other side
using a storm water pipe inserted in an earth / sand bags dam adjacent to the sheet piles.

— Northern culvert cell — subgrades replacement, remove existing barrier, kerb and part of wing
wall, establish formwork, then progressively cast in situ extended apron slab, wing wall, culvert
walls and crown slab

— Southern culvert cell — subgrades replacement, remove existing barrier, kerb and part of wing
wall, establish formwork, then progressively cast in situ extended apron slab, wing wall, culvert
walls and crown slab

— Central culvert cell — establish formwork then pour apron slab infill and crown slab extension
— Backfill to wing walls and carry out earthworks on culvert approaches
— Reshaping of culvert inlet/outlet and the provision of scour protection.

¢ Install guardrails (at specified locations) and remove redundant signage at culvert

e Carry out pavement widening, and rehabilitation works:

— Northbound — carry out earthworks for widened pavement, place intermediate asphaltic
concrete layer then carry out verge works

— Southbound — carry out earthworks for widened pavement, place intermediate asphaltic
concrete layer then carry out verge works

— Placement of asphaltic concrete pavement wearing course
— Line marking

¢ Seeding of reformed road verges and batters and planting to stabilise the disturbed banks of
Ramrod Creek near the proposed culvert works.

e Site clean-up and demobilisation.

Denman Road pavement rehabilitation and culvert extension
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View south from eastern side of culvert

View east to the Ramrod Creek culvert View west to the Ramrod Creek culvert

Figure 2-6: Site photographs

Plant and equipment

The proposal would require the use of a range of plant and equipment including:

13.5 tonne excavator (with attachments)
Concrete truck

Milling machine

Asphalt paver

Pumps for flow transfer and dewatering of coffer dam
Rollers

Kerb extruder

Flatbed trucks

Trailer mounted vegetation chipper
Chainsaws

Utility vehicles

Various hand tools

Denman Road pavement rehabilitation and culvert extension
Minor works review of environmental factors
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e Generators (including potential use of diesel generators with battery storage) for the site
compounds

e Solar lighting towers
e Traffic control equipment.

Working hours and construction duration

Construction work would be carried out primarily during the following standard working hours:

e 7am to 6pm Monday to Fridays
e 8am to 1pm Saturdays
o No work Sundays or public holidays

However, to minimise disruption to traffic on Denman Road, some work would need to be carried out
outside these hours (including pavement works requiring lane occupancy).

Work outside standard hours would occur during the following periods:

e Evening (OOHW period 1):
— Monday to Sunday — 6pm to 10pm
¢ Night (OOHW period 2):
— Monday to Sunday — 10pm to 7am
— Saturdays — 10pm to 8am
— Sundays — 6pm to 7am.
Indicatively it is expected that pavement works would require up to about ten night work shifts towards the

end of the construction program. Night work shifts would not typically be followed by day work shifts, with
the exception of some clean-up work within the site compounds.

2.1.3 Objectives of works
The objectives of the proposal are:

¢ Renew the road asset and improve ride quality for road users
e Provide road shoulders and barriers to meet current standards and improve safety

¢ Accommodate a potential future shared path on the eastern side of Denman Road (alignment to be
determined by Muswellbrook Shire Council)

¢ Minimise impacts on the flooding regime
e Minimise environment and community impacts.

2.1.4 Ancillary facilities

Ancillary facilities

Will the proposal require the use or installation of a compound site? M Yes 1 No

Two compounds would be established at the following locations within the
construction area (refer also to Figure 2-2):
e 240 Denman Road

e Frontage of Monadelphous Engineering (271 Denman Road) and the road
frontage outside 275 Denman Road.

Denman Road pavement rehabilitation and culvert extension
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The compounds would include worker amenities and storage areas.
Establishment of the compounds would involve placement of geofabric and
then recycled asphalt pavement / gravel to form a hardstand area, and
application of screen mesh to the northern and southern fences. A drainage
pipe would be installed at the location of an existing east-west gully along the
southern boundary to maintain existing flows. The hardstand would be
removed at the completion of construction and the area would be reseeded /
rehabilitated.

Will the proposal require the use or installation of a stockpile site? M Yes

Temporary stockpile sites are proposed on the north-east and south-east

corner of the Denman Road / Skellatar Stock Route intersection. These

stockpile sites would have areas of about 730 and 1550 square metres

respectively, and their locations are shown in Figure 2-2. These sites would

be used for the temporary stockpiling. They would be fenced, and no

vegetation removal is required for their establishment (with existing plantings

on the south-east corner of the intersection to be protected). Environmental

controls for the stockpiles would include:

e Installation of sedimentation controls between stockpiles and any
drainage lines or down-slope areas

¢ Management to prevent weed growth

e Trimming to a regular shape to facilitate measuring with a height not
exceeding two metres and batter slopes not steeper than 2:1

e Stabilisation of batters to minimise erosion

e Covers, or other erosion protection for stockpiles that in place for more
than 20 days as well as any temporary stockpiles that are susceptible to
wind or water erosion

e No compaction to maintain soil quality (minimising anoxic conditions
which affect soil microbes).

Are any other ancillary facilities required (eg temporary plants, parking areas, ™ Yes
access tracks)?

Temporary access tracks would be established from the road to the upstream
and downstream culvert work areas (comprising geofabric with a layer of
recycled asphalt pavement over the top). The access tracks would be wholly
within the nominated construction area all material would be removed at the
end of construction and the area rehabilitated.

2.1.5 Proposed date of commencement

Works are planned to commence in early 2023.

2.1.6 Estimated length of construction period

Works are expected to take about seven months to complete.

Denman Road pavement rehabilitation and culvert extension
Minor works review of environmental factors
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2.2 Need and options

2.2.1 Options considered

There were two options considered for the proposal as a whole. Option 1 is to do nothing and Option 2 is to
carry out the road rehabilitation as proposed.

Option 1: Do nothing
Advantages:

¢ No construction related impacts (including in stream works) on the surrounding environment, and no
visual and noise disturbance or traffic disruption.

Disadvantages:

o Does not maintain the road asset or improve ride quality for road users
e Does not bring road shoulders and barriers to current standards or improve safety.

Option 2: Carry out the road rehabilitation works and culvert extension

Implement the road rehabilitation works as described in Section 2.1. This option is preferred because it
addresses the proposal objectives, can be carried out with manageable environmental impacts during
construction and would renew the road asset.

Advantages:
e Provision of improved ride quality and safety for road users
Disadvantages:

e Potential for minor and mostly short-term impacts to the surrounding environment, including soil
disturbance, water quality impacts, vegetation removal, visual impacts, construction noise, and
traffic disruption.

2.2.2 Justification for the proposal

The proposal is required to improve ride quality and safety for road users. While the proposal would have
minor impacts during construction (including soil disturbance, vegetation removal, visual impacts, noise,
traffic disruption and potential water quality impacts) it would deliver asset management and road user
benefits over the longer term.

On balance, the benefits derived from proceeding with the proposal are considered to outweigh the impacts
subject to the implementation of safeguards proposed in this report.

2.3 Statutory and planning framework

2.3.1 State Environmental Planning Policy (Transport and Infrastructure) 2021

The State Environmental Planning Policy (Transport and Infrastructure) 2021 (SEPP (Transport and
Infrastructure)) aims to facilitate the effective delivery of infrastructure across the state, including for roads
and road infrastructure facilities. Section 2.108 of the SEPP (Transport and Infrastructure) permits

Denman Road pavement rehabilitation and culvert extension
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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.

As the proposal is appropriately characterised as development for the purposes of a road or road
infrastructure facilities, and is to be carried out by or on behalf of Transport, it can be assessed under
Division 5.1 of the EP&A Act. Development consent from council is not required.

The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 and does not
require development consent or approval under State Environmental Planning Policy (Resilience and
Hazards) 2021, State Environmental Planning Policy (State Significant Precincts) 2005 or State
Environmental Planning Policy (Planning Systems) 2021.

2.3.2 Other relevant legislation and environmental planning instruments

Protection of the Environment Operations Act 1997

The Protection of the Environment Operations Act 1997 (POEO Act) is administered by the NSW
Environment Protection Authority (EPA). It provides an integrated system of licenses to set out protection of
the environment policies and to adopt more innovative approaches to reduce pollution in the environment,
having regard to the need to maintain ecologically sustainable development (ESD). Measures to address
potential pollution as a result of the proposal have been prescribed in this Minor Works REF and are
included in Sections 3.1 and 3.2.

The POEO Act requires an Environmental Protection Licence (EPL) for scheduled development work and
the carrying out of scheduled activities. The proposal does not involve undertaking a scheduled activity and
therefore an EPL would not be required.

Fisheries Management Act 1994

The Fisheries Management Act 1994 aims to conserve, develop and share the fishery resources of the
State for the benefit of present and future generations.

Section 199 of the Fisheries Management Act 1994 provides that:

(1) A public authority (other than a local government authority) must, before it carries out or authorises the
carrying out of dredging or reclamation work:

(a) give the Minister written notice of the proposed work, and

(b) consider any matters concerning the proposed work that are raised by the Minister within 21 days after
the giving of the notice (or such other period as is agreed between the Minister and the public authority).

Section 219 of the Fisheries Management Act 1994 includes a prohibition on the blocking of fish passage.
A permit is required from Department of Primary Industries (DPI) if a proposal would permanently or
temporarily block fish passage.

Notice under Section 199 and a permit under section 219 is typically only required in relation to mapped
Key Fish Habitat. Ramrod Creek is identified as key fish habitat and consultation has occurred in relation to
the proposal (refer to Section 2.4.3). DPI has advised that under s.219(5)(a) any work that is permitted
under the Fisheries Management Act 1994 turns off the requirement for a section 219 permit to block fish
passage, and a permit is therefore not required for this proposal.

Biodiversity Conservation Act 2016

The Biodiversity Conservation Act 2016 (BC Act) is directed at maintaining a healthy, productive and
resilient environment consistent with the principles of ecologically sustainable development (ESD). The BC

Denman Road pavement rehabilitation and culvert extension
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Act sets out the assessment framework for threatened species and ecological communities. Certain
species of animals or plants are identified as endangered species, populations or communities or
vulnerable species under the Act. Areas of land comprising the habitats of listed endangered species may
also be declared critical habitat under the Act.

Activities that are likely to have a significant impact on listed threatened species, populations, endangered
ecological communities or their habitats must be the subject of a species impact statement and require the
concurrence of the Secretary of the Department of Planning and Environment. This is unless the activity is
a project to which Division 5.2 of the EP&A Act applies.

Potential impacts on flora and fauna and threatened communities as a result of the proposal are discussed
in Section 3.7 of this Minor Works REF.

Biosecurity Act 2015

The Biosecurity Act 2015 manages biosecurity risks, including weeds of national significance and the risks
of contagion of infectious human diseases. Section 22 of the Biosecurity Act 2015 includes the general
biosecurity duty as follows:

Any person who deals with biosecurity matter or a carrier and who knows, or ought reasonably to know, the
biosecurity risk posed or likely to be posed by the biosecurity matter, carrier or dealing has a biosecurity
duty to ensure that, so far as is reasonably practicable, the biosecurity risk is prevented, eliminated or
minimised.

The potential impacts and relevant safeguards are discussed further in Section 3.7. Appropriate biosecurity
controls would be put in place for the proposed works to minimise the risk of weed transfer.

Heritage Act 1977

The Heritage Act 1977 provides for the conservation of buildings, work, relics and places that are of
historic, scientific, cultural, social, archaeological, architectural, natural or aesthetic significance to the
State.

An excavation permit is required to disturb or excavate any land knowing or having reasonable cause to
suspect that the disturbance or excavation will or is likely to result in a relic being discovered, exposed,
moved, damaged or destroyed. A permit is also required to disturb or excavate any land on which the
person has discovered or exposed a relic. Section 139(4) of the Heritage Act 1977 makes provision for the
issuing of an exception in certain prescribed circumstances. There are no listed heritage items within or
near the proposal area (refer to Section Error! Reference source not found.). An excavation permit would
not be required for the proposal.

National Parks and Wildlife Act 1979

The proposal is not located on land reserved under the National Parks and Wildlife Act 1979.
The harming or desecrating of Aboriginal objects or places is an offence under section 86 of the National
Parks and Wildlife Act 1979. Under section 90, an Aboriginal heritage impact permit may be issued in

relation to a specified Aboriginal object, Aboriginal place, land, activity or person or specified types or
classes of Aboriginal objects, Aboriginal places, land, activities or persons.

The potential impacts and relevant safeguards are discussed further in Section 3.5. No permits under the
National Parks and Wildlife Act 1979 are required for the proposal.

2.4 Community and agency consultation
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2.4.1 SEPP (Transport and Infrastructure) consultation

Part 2.2 of the SEPP (Transport and Infrastructure) contains provisions for public authorities to consult with
local councils and other public authorities prior to the commencement of certain types of development. This

is detailed below:

Is consultation with Council required under sections 2.10 - 2.12 and 2.14 of SEPP (Transport and

Infrastructure)?

Are the works likely to have a substantial impact on the stormwater U Yes
management services which are provided by council?

Are the works likely to generate traffic to an extent that will strain the ] Yes
capacity of the existing road system in a local government area?

Will the works involve connection to a council owned sewerage system? [ Yes
If so, will this connection have a substantial impact on the capacity of the
system?

Will the works involve connection to a council owned water supply [l Yes
system? If so, will this require the use of a substantial volume of water?

Adjustments to water infrastructure would be completed by the
Muswellbrook Shire Council and is limited to relocation of water meters
inside adjacent properties where required and underboring for new water
services road crossings.

Will the works involve the installation of a temporary structure on, or the ™ Yes
enclosing of, a public place which is under local council management or

control? If so, will this cause more than a minor or inconsequential

disruption to pedestrian or vehicular flow?

Those parts of the road reserve beyond the pavement are under the
management of Muswellbrook Shire Council. Council has been consulted
during the design development process.

Transport formally notified Council of the proposal by letter dated 28
January 2022. A response was received from Council on 7 April 2022.
The issues raised by Council and the Transport response to those issues
are provided in Section 2.4.2.

Will the works involve more than a minor or inconsequential excavation of M Yes
a road or adjacent footpath for which council is the roads authority and
responsible for maintenance?

Those parts of the road reserve beyond the pavement are under the
management of Muswellbrook Shire Council. Council has been consulted
during the design development process.

Transport formally notified Council of the proposal by letter dated 28
January 2022. A response was received from Council on 7 April 2022.
The issues raised by Council and the Transport response to those issues
are provided in Section 2.4.2.

Is there a local heritage item (that is not also a state heritage item) or a ] Yes
heritage conservation area in the study area for the works? If yes, does a

Denman Road pavement rehabilitation and culvert extension
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Is consultation with Council required under sections 2.10 - 2.12 and 2.14 of SEPP (Transport and

Infrastructure)?

heritage assessment indicate that the potential impacts to the heritage
significance of the item/area are more than minor or inconsequential?
There are two locally significant listed non-Aboriginal heritage items
adjacent to the southern extent of the proposal area — 183 (Balmoral
Homestead) and 182 (Yammanie). There would be no direct impacts on
these items and indirect (visual) impacts would be minor.

Is the proposal within the coastal vulnerability area and is inconsistent ] Yes M No/NA
with a certified coastal management program applying to that land?

Note: a certified coastal zone management plan is taken to be a certified
coastal management program.

Are the works located on flood liable land? If so, will the works change ] Yes M No
flooding patterns to more than a minor extent?

Note: Flood liable land means land that is susceptible to flooding by the
probable maximum flood event, identified in accordance with the
principles set out in the manual entitled Floodplain Development Manual:
the management of flood liable land published by the New South Wales
Government.

The locality is low lying and flood affected. Hydraulic assessment
conducted by Transport indicates that the proposal would reduce the
flood level in the 50 and 100 year Annual Recurrence Interval (ARI)
floods. Muswellbrook Council has been consulted as part of the
development process and advised that the maximum allowable afflux is
100 millimetres based on the existing and draft Development Control
Plans. The proposal meets this requirement.

Is consultation with a public authority (other than Council) required under sections 2.13, 2.15 and

2.16 of SEPP (Transport and Infrastructure)?

Are the works located on flood liable land? (to any extent) (SEPP M Yes ] No/NA
(Transport and Infrastructure) s2.13)

If so, do the works comprise more than minor alterations or additions to,

or the demolition of, a building, emergency works or routine

maintenance?

Note: Flood liable land means land that is susceptible to flooding by the
probable maximum flood event, identified in accordance with the
principles set out in the manual entitled Floodplain Development Manual:
the management of flood liable land published by the New South Wales
Government.

The locality is low lying and flood affected. While the proposal would
reduce upstream flooding, Transport wrote to NSW State Emergency
Service (SES) on 17 May 2022. A response was received on 3 June
2022. It was concluded that the proposal would have a minimal risk to
NSW SES response operations.
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Is consultation with a public authority (other than Council) required under sections 2.13, 2.15 and

2.16 of SEPP (Transport and Infrastructure)?

The SES has to be notified if there are likely to be significant delays in
the operation of the roads affected by the proposal. Substantial delays
are not expected and provision would be made for the passage of SES
vehicles through the work site where required.

Records of correspondence are provided in Appendix B.

Are the works adjacent to a national park, nature reserve or other area L] Yes M No
reserved under the National Parks and Wildlife Act 1974, or on land
acquired under that Act?

Are the works on land in Zone E1 National Parks and Nature Reserves or [ Yes M No
in a land use zone equivalent to that zone?

Are the works for the purpose of residential development, an educational [ Yes M No
establishment, a health services facility, a correctional facility or group
home in bush fire prone land?

Would the works increase the amount of artificial light in the night sky and [ Yes M No
that is on land within the dark sky region as identified on the dark sky

region map? (Note: the dark sky region is within 200 kilometres of the

Siding Spring Observatory)

Are the works on buffer land around the defence communications facility [ Yes M No
near Morundah? (Note: refer to Defence Communications Facility Buffer

Map referred to in clause 5.15 of Lockhart LEP 2012, Narrandera LEP

2013 and Urana LEP 2011).

Are the works on land in a mine subsidence district within the meaning of [ Yes M No
the Mine Subsidence Compensation Act 19617

2.4.2 Other agency and community consultation

Due to the limited scope and nature of the proposal (road rehabilitation), broad stakeholder consultation
was not considered necessary during the design development of the proposal. A range of consultation and
notification activities would, however, be required prior to, and throughout construction to communicate key
potential impacts on the community including noise, traffic delays, proposed night works and impacts to
property accesses. Planned consultation activities are described below.

Community consultation

Suitable signage would be installed to inform road users of changes in traffic conditions prior to and during
implementation of the proposal. Variable message sign(s) would be used to communicate construction of
the proposal to the travelling public (about two kilometres in advance of the worksite).

Stakeholder consultation is being carried out to ensure key stakeholders are informed of the work schedule,
changed traffic conditions and road closures. Community notifications would be distributed to residents and
businesses who may be impacted by noise and changed traffic conditions.

The resident at 240 Denman Road was consulted and requested installation of screen mesh to the site
fence along the northern and southern boundary to reduce visual impact on tenants and neighbour. This
has been included in the proposal (refer to Section 2.1.4).
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Residents and businesses who will be impacted by changes to driveway accesses would be directly
consulted via door knocking. There would be times where access to properties would be managed under

traffic control.

Emergency services, bus operators and the freight network would be consulted about changed traffic
conditions. Traffic alerts and variable message signs would be used to communicate changed traffic

conditions.

Muswellbrook Shire Council

Transport formally notified Council of the proposal by letter dated 28 January 2022. A response was
received from Council on 7 April 2022. The issues raised by Council and the Transport response to those

issues are provided below in Table 2-1.

Table 2-1: Issues raised by Muswellbrook Shire Council and Transport responses

Issue Response

The proposal presents an opportunity to provide an
all-weather active transport crossing of Ramrod
Creek. Council supports the option to accommodate
a cycle lane in the widening of the road and
extension of the culvert over Ramrod Creek as per
the concept design.

A flood impact and risk assessment is required when
development will result in increases to the 1% Annual
Exceedance Probability flood of more than 100
millimetres within 10 metres of the development.

Council does not support the removal of the existing
London Plane trees on the western side of the road
as these provide an important entry statement to the
town of Muswellbrook.

Council requests that the details of the timing and
duration of any proposed construction works will be
communicated to Council, the adjoining residents,
businesses and the general public.

Council requests that a permanent additional sign to
be erected at the creek displaying ‘Ramrod Creek’
with the purpose of Ramrod Creek being identifiable
to the public.

Department of Primary Industries — Fisheries

Support noted

A hydraulic assessment conducted by Transport
indicates that the proposal would reduce the flood
level in the 50 and 100 year Annual Recurrence
Interval (ARI) floods.

The Aboricultural Impact Assessment (refer to
Appendix E) concluded that while there would be
a major encroachment of 12 trees (including eight
of the subject Platanus x acerifolia trees (London
Plane), these trees would not require removal. Up
eleven other trees would need to be removed.
Replacement plantings for these trees will be
provided in consultation with Council and in
accordance with the project landscaping plan. The
required contribution will also be transferred to the
Transport Conservation Fund.

Transport will issue a pre-work notification with
key project information including construction
activities, working times, duration of works and
Transport contact for further information.

Appropriate signage indicating Ramrod Creek has
been included in the design.

Correspondence (email) regarding the proposal was sent to DPI on 21 April 2022. A response was

received on 10 May 2022 and advised:
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o The invert level of the culvert should be level with the natural creek bed to avoid blocking fish passage
up/down stream

e The upper surface of the apron and rock riprap should also be level with the natural creek bed

e Erosion and sediment controls must be used throughout construction, in accordance with best practice

e Any pest species of fish, such as carp, should be euthanised (a Section 37 permit under the Fisheries
Management Act 1994 is required to do this).

The creek bed level is about 1000 millimetres higher than the proposed invert level. It is proposed to
remove sediment builds up near the culvert to transition to the creek bed and improve hydraulic
performance. On the upstream side of the culvert, a gabion wall and rock mattress is proposed for the
transition from the culvert apron to the creek bed, to avoid impacts on a Council water main at that location
(refer to Section 2.1.2). Safeguards have been proposed to ensure appropriate erosion/sediment control
(Section 3.1) and management of any pest fish species (Section 3.7).

Further correspondence from DPI was received on 22 August 2022 indicating no objection to the proposal.
Additional comments from DPI are considered below in Table 2-2.

Table 2-2: DPI issues and responses

Issue Response

DPI understands that an ecologist has yet to The Biodiversity Assessment Report included in
report on the aquatic impacts of the Appendix D addresses impacts on aquatic habitats.
work. DPI Fisheries requests that a copy of this The report will be forwarded to DPI Fisheries prior to
report be forwarded to this office prior to works commencing.

works commencing. Any triggers for the Fisheries
Management Act 1994 may require further
consultation.

DPI understands that the Construction A copy of the CEMP will be provided to DPI prior to
Environmental Management Plan (CEMP) works commencing. The potential requirement for a
has yet to be compiled for these works. DPI permit under Section 37 of the Fisheries

Fisheries requests that a copy of the CEMP be Management Act 1994 is noted and acknowledged in
forwarded to this office prior to works Section 5.1 of this Minor Works REF.

commencing. Dewatering activities my require a

Section 37

permit to allow the relocation of fish.

As no marine vegetation is to be harmed in this Noted.
proposal a section 205 permit under Part 7

of the Fisheries Management Act 1994 is not

required.

Under s.219(5)(a) any work that is permitted under Noted.
the Fisheries Management Act 1994 turns off the
requirement for a section 219 permit to block fish

passage. So, a section 219 permit is not required

for this project.

Erosion and sediment mitigation devices are to be Refer to Section 3.1 and 3.2.
erected in a manner consistent with

currently accepted Best Management Practice (i.e.

Managing Urban Stormwater: Soils and

Construction 4th Edition Landcom, 2004) to

prevent the entry of sediment into the waterway
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Issue Response

prior to any earthworks being undertaken. These
are to be maintained in good working

order for the duration of the works and
subsequently until the site has been stabilised and
the risk of erosion and sediment movement from
the site is minimal.

Environmental safeguards are to be used during
the works to ensure that there is no escape of
turbid plumes into the adjacent aquatic
environment.

Any material removed from the waterway that is to
be temporarily deposited or stockpiled on land is
to be located well away from the waterway and to
be contained by appropriate sediment control
devices.

DPI Fisheries (1800 043 536) and the
Environment Protection Authority (131 555) is to
be

notified immediately if any fish kills occur in the
vicinity of the works. In such cases, all

works other than emergency response procedures
are to cease until the issue is rectified

and approval is given by DPI Fisheries and/or the
Environment Protection authority for the

works to proceed.
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3. Environmental assessment

This section provides a detailed description of the potential environmental impacts associated with the
construction and operation of the proposal. All aspects of the environmental potentially impacted upon by
the proposal are considered. This includes consideration of the factors specified in the Guidelines for
Division 5.1 Assessments (DPE, 2022) and section 171 of the Environmental Planning and Assessment
Regulation 2021. The matters of national environmental significance under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 are also considered in section 5. Site-
specific safeguards are provided to ameliorate the identified potential impacts.

3.1 Soil

Description of existing environmental and potential impacts

Are there any known occurrences of salinity or acid sulfate soils in the area? [ Yes M No

Department of Planning and Environment acid sulfate soil risk mapping does
not identify either of the proposal area as having a risk of acid sulfate soil
occurrence. The site has an elevation of greater than 140 metres

Reference to eSpade (hydrogeological landscapes data) indicates the
proposal has a low overall salinity hazard.

Does the proposal involve the disturbance of large areas (eg >2ha) for M Yes 1 No
earthworks?

The proposal would require earthworks associated excavation and fill
placement for shoulder widening and culvert extension works. The area of
disturbance would be a maximum of 2.8 hectares (although much of the area
to be disturbed is existing road pavement). The whole proposal area would
not be disturbed at any one time and progressive stabilisation of disturbed
areas would occur.

Does the site have constraints for erosion and sedimentation controls such as [] Yes M No
steep gradients or narrow corridors?

Are there any sensitive receiving environments that are located in or nearby [ Yes M No
the likely proposal area or that would likely receive stormwater discharge
from the proposal?

Sensitive receiving environments include (but are not limited to) wetlands,
state forests, national parks, nature reserves, rainforests, drinking water
catchments).

There are no wetlands, state forests, national parks, nature reserves,
rainforests, drinking water catchments within or adjacent to the proposal area.
The footprint does cross Ramrod Creek which flows to the Hunter River about
2.5 kilometres to the west.

In the absence of appropriate controls, polluted stormwater would be
released from the site into downstream waterways. The proposed safeguards
in this section and Section 3.2 would address water quality risks during
construction. Improvements to water quality are expected during operation as
a result of improved culvert outlet treatments.
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Description of existing environmental and potential impacts

Is there any evidence within or nearby the likely footprint of potential L] Yes M No
contamination?

A search (18 May 2022) of the NSW Environment Protection Authority (EPA)
contaminated land record of notices for the Muswellbrook local government
area returned no records near the proposal area. A search of the list of NSW
contaminated sites notified to EPA (as of 11 May 2022) also returned no
records near the proposal area.

Current and former land use (road reserve, creek) at the proposal area does
not indicate the potential for land contamination. If suspected contamination
is identified during the construction of the proposal, the material would be

managed in accordance with safeguards listed below and in section 5 of this

MWREF.
Is the likely proposal area in or nearby highly sloping landform? L Yes ™M No
Is the proposals likely to result in more than 2.5ha (area) of exposed soil? M Yes 1 No

The area of disturbance would be a maximum of 2.8 hectares (although much
of the area to be disturbed is existing road pavement). The whole proposal
area would not be disturbed at any one time and progressive stabilisation of
disturbed areas would occur. Safeguards have been proposed in this section,
Section 3.2 and Section 3.4 to address water and air quality risks associated
with exposed soils.

Safeguards

Safeguards to be implemented are:

El Erosion and sediment control measures are to be implemented and maintained to:

¢ Prevent sediment moving off-site and sediment laden water entering any water course,
drainage lines, or drain inlets

¢ Reduce water velocity and capture sediment on site
¢ Minimise the amount of material transported from site to surrounding pavement surfaces
e Divert clean water around the site

(in accordance with the Landcom/Department of Housing Managing Urban Stormwater,
Soils and Construction Guidelines (the Blue Book)).

E2 Erosion and sedimentation controls are to be checked and maintained on a regular basis
(including clearing of sediment from behind barriers) and records kept and provided on
request.

E3 Erosion and sediment control measures are not to be removed until the work is complete
and areas stabilised.

E4 A progressive erosion and sediment control plan is to be prepared for the works.

E5 Parking of vehicles and storage of plant/equipment is to occur only within the designated

proposal area.
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E6 Existing ground cover vegetation will be retained to the greatest extent possible to minimise
the area of exposed soils.

E7 If suspected contamination is identified all work would cease and the Transport for NSW
Project Manager contacted immediately.

E8 Upslope and upstream diversions will be used to direct runoff away from the work sites to
minimise the potential for surface flow to mobilise sediment.

3.2 Waterways and water quality

Description of existing environment and potential impacts

Is the proposal located within, adjacent to or near a waterway? M Yes 1 No

The proposal is adjacent to and includes works within Ramrod Creek, which flows to
the Hunter River about 2.5 kilometres to the west. Ramrod Creek is ephemeral and
conveys water only when it rains. Deposition of silt and vegetation growth upstream
and downstream of the culvert (in the creek beyond the road corridor) has caused
local ponding at the culvert even during dry times.

Culvert works would have duration of about sixteen weeks and would be staged as
described in Section 2.1.2. A sheet pile coffer dam would be established for the
works area (diverting or pumping any stream flows around works area and adjusting
progressively).

Water management measures would be described in the CEMP (and associated
environmental work method procedures for dewatering and in stream works) to
ensure impacts to the downstream waterway are avoided. This would include
controls for dewatering the work site and pumping water around the work zone,
ensuring only clean water is discharged offsite.

A motorised pump may be required to pump water from upstream of the work site, to
downstream of the work site (refer to section 2.1.2). If required, the pump would be
positioned on the bank of Ramrod Creek. There would be a risk that fuel from the
pump unit could spill into the Creek. To minimise the potential for spills, the pump
would be double bunded and an inspection of the pump would be undertaken prior
to its use before each working shift. Outside of working shifts, the pump would be
positioned outside of the high water mark and in the event of wet weather the pump
would be relocated to higher ground within the proposal site.

Suitable controls would be implemented to prevent concrete or concrete wash water
from entering the watercourse. For non-precast elements, most concrete would be
contained within the formwork, with any excess to be removed at the end of each
concrete pour. Concrete washout would occur in a portable container (within the
work area at each concreting location) and wash water would be removed from site
and disposed of in accordance with its waste classification.

It is worth mentioning a portion (approx. 800 sq.m of the 1900 sg.m) of the proposed
site compound outside 271 Denman Rd is below the 5%AEP flood level (RL141.26).

In the absence of appropriate controls works within the watercourse have the
potential to affect water quality. The proposed safeguards in this section and Section
3.1 would address water quality risks during construction.
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Description of existing environment and potential impacts

Safeguards to protect the creek from erosion and sedimentation and minimise
impacts from construction would be implemented in accordance with this MWREF
and an approved CEMP.

Improvements to water quality are expected during operation as a result of improved
culvert outlet treatments.

Is the location known to flood or be prone to water logging? M Yes ] No

The proposal area would be in and adjacent to Ramrod Creek and would therefore
be susceptible to flooding and water logging in rainfall and high stream flow events.
The work to the north and south of the creek and the compound / stockpile sites
would be on high ground and therefore less likely to be inundated.

During high rainfall or in the event of a flood there would be potential for the release
of sediment and pollutants from the work area including fuel and other hydrocarbons
causing a pollution event. Safeguards have been proposed to address water quality
risks associated with flooding and high rainfall events.

All plant and equipment would be removed from the creek at the conclusion of each
work shift. Restrictions on stockpiling material in low lying areas or areas known to
have ponding water would be put in place to minimise the potential for transportation
offsite.

The extended culvert has been designed to have a neutral effect on upstream flood
levels. A hydraulic assessment conducted by Transport indicates that the proposal
would reduce the flood level in the 50 and 100 year Annual Recurrence Interval
(ARI) floods.

Is the proposal located within or immediately adjacent to the area managed by [ Yes M No
WaterNSW covered by chapter 8 of State Environmental Planning Policy
(Biodiversity and Conservation) 2021?

Note: See map here: Sydney drinking water catchment map.

Would the proposal be undertaken on a bridge or ferry? L] Yes M No

The proposal includes works on a culvert described in Section 2.1.2.

Is the proposal likely to require the extraction of water from a local water course [ Yes M No
(not mains)?

Water may need to be pumped around work areas within the culvert but extraction
of water from the watercourse is not required.

Water flow is to be maintained through the culvert at all times by diverting water
around the work site and through a different culvert cell or through a temporary
stormwater drainage pipe. As described in section 2.3.2, a permit from fisheries is
not required.

Section 199 of the Fisheries Management Act specifies that a public authority must
provide written notice to the Minister of any dredging or reclamation work. This was
carried out as outlined in section 2.4.2 The proposed reshaping of the inlets and
outlets would be consistent with dredging and reclamation work and therefore notice
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Description of existing environment and potential impacts

to the Minister of the Department of Primary Industries would be required prior to
commencing the work (refer section 5.1).

Safeguards

Safeguards to be implemented are:

w1

There is to be no release of dirty water into drainage lines and waterways.

W2

Water quality controls measures are to be used to prevent any materials (e.g. grout,
sediment etc) entering drainage or waterways.

W3

Plant and equipment will be inspected regularly to ensure there are no leakages of fuel, oil
and hydraulic fluid.

W4

All fuels, chemicals and liquids will be stored in an impervious bunded area within the
compound site when not in use.

W5

If refuelling of plant and equipment is required on site it will take place on flat ground only
using 20 litre drums within a bunded area large enough to contain 120 per cent of the
container’s contents.

W6

If an incident (e.g. spill) occurs, the Environmental Incident Procedure (Transport for NSW,
2021) is to be followed and the Transport for NSW Contract Manager and Environment
Manager notified immediately.

w7

An emergency spill kit is to be kept on site and maintained throughout the construction
work. The spill kit must be appropriately sized for the volume of substances and include an
absorbent boom suitable for deployment in the waterway. All staff are to be made aware of
the location of the spill kit and trained in its use.

w8

Visual monitoring of local water quality (ie turbidity, hydrocarbon spills/slicks) is to be
undertaken on a regular basis to identify any potential spills or deficient silt curtains or
erosion and sediment controls.

W9

Measures will be implemented to ensure that water pumped from the site is filtered (for
sediments) prior to it re-entering the waterway at a suitable downstream location. This is to
occur in accordance with an approved Environmental Work Method Procedure.

W10

Procedures will be developed for managing the worksite where there is a risk of flooding,
including removal and storage of plant and equipment and securing of the site, and access
arrangements.

W1l

In the event a coffer dam is required, the motorised pump will be located on the bank of the
creek and will be double bunded with the capacity to capture 120% of the potential spill
volume. Before each shift the pump will be inspected to ensure it is in good working order
and no defects are present.

W12

Any material removed from the waterway that is to be temporarily deposited or stockpiled on
land is to be located well away from the waterway and to be contained by appropriate
sediment control devices.

W13

Restrictions on storing fuel or stockpiling material in low lying areas or areas known to have
ponding water would be put in place to minimise the potential for transportation offsite.

W14

All plant and equipment would be removed from the creek at the conclusion of each work
shift
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3.3 Noise and vibration

Description of existing environmental and potential impacts

Are there any residential properties or other noise sensitive areas near the location of the proposal that

may be affected by the work (ie church, school, hospital):

During construction? M Yes

The nearest receivers to the proposal footprint are isolated residences on
both sides of Denman Road at a distance of about 35 metres. Residences on
Dalwood Place are located about 10 metres from the proposed stockpiling
location near the intersection of Denman Road and Skellatar Stock Route.
There is also a single residence adjacent to the proposed compound at 240
Denman Road. The potential impact of noise from the proposal on these
receivers is discussed below.

During operation? L] Yes

There would be no operational noise associated with the proposal. Refer to
discussion below.

Is the proposal going to be undertaken only during standard working hours? ] Yes

Standard working hours
Monday-Friday: 7:00am to 6.00pm
Saturday: 8.00am to 1.00pm

Sunday and Public Holidays: no work

To minimise disruption to traffic on Denman Road, some work would need to
be carried out outside standard hours (including pavement works requiring
lane occupancy, management of over-size-over-mass vehicles and water
services adjustments). Work outside standard hours would occur during the
following periods:

e Evening (OOHW period 1):
— Monday to Sunday — 6pm to 10pm
e Night (OOHW period 2):
— Monday to Sunday — 10pm to 7am
— Saturdays — 10pm to 8am
— Sundays — 6pm to 7am.

Is any explosive blasting required for the proposal? L] Yes
Would construction noise or vibration from the proposal affect sensitive ] Yes
receivers?

Construction noise impacts have been considered in accordance with the
Construction Noise and Vibration Guideline (Transport for NSW, 2022) and
associated noise estimator tool (refer Appendix F). The ‘distance-based
scenario’ worksheet was used with the ‘bulk earthworks’ scenario selected as
representative of the noisiest day works and the ‘profiling’ scenario as
scenario selected as representative of the noisiest night works. Calculations
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Description of existing environmental and potential impacts

were also conducted for a compound operation scenario and for the proposed
stockpiling locations.

Noise management levels (NMLs) were established for the proposal using the
Rating Background Level (RBL) for the R2 representative environment
defined in the noise estimator. This level best reflects nearby Denman Road
traffic volumes and 80 kilometre per hour speed limit. The selected ground
type used in the assessment was for ‘undeveloped green fields, rural areas
with isolated dwellings’. Noting the flat topography and limited number of
structures, a direct line of sight between noise sources and receivers has
been assumed. This is a conservative approach given that many of the
receivers in the residential area to the north-east of the proposal area.

The following NMLs apply to the proposal:

Receiver Period RBL NML LAeq(15min)
dBA
Residential | Standard hours 45 55
Day (OOHW) 45 50
Evening (OOHW period 1) 40 45
Night (OOHW period 2) 35 40

Key assessment results for the ‘bulk earthworks’ (day), ‘profiling’ (night) and
‘compound operation’ (day and night) scenarios are summarised in the tables
below. An assessment has also been conducted for the proposed stockpile
sites using a 13.5 tonne excavator as the noisiest plant. Impact distances are
shown in Error! Reference source not found., Figure 3-2, Figure 3-3 and

Figure 3-5.
Noise impact (day) — bulk earthworks Distance (m) No. receivers*
Affected distance (>NML) 335 101
Noticeable (5-10 dBA > Background) - -
Clearly audible (10-20 dBA > Background) - -
Moderately intrusive (20-30 dBA > Background) | 155 37
Highly intrusive (>30 dBA > Background) 60 13
Highly noise affected (> 75 dBA) 60 13
Noise impact (night) — profiling Distance (m) No. receivers*
Affected distance (>NML) 650 255
Noticeable (5-10 dBA > Background) 650 255
Clearly audible (10-20 dBA > Background) 450 162
Moderately intrusive (20-30 dBA > Background) | 215 56
Highly intrusive (>30 dBA > Background) 95 21
Highly noise affected (> 75 dBA) 25 1
Sleep disturbance LAmax 65 dB(A) 155 37
Noise impact (day) — compound operation Distance (m) No. receivers*
Affected distance (>NML) 170 4
Noticeable (5-10 dBA > Background) - -
Clearly audible (10-20 dBA > Background) - -
Moderately intrusive (20-30 dBA > Background) | 65 -
Highly intrusive (>30 dBA > Background) 20 1
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Description of existing environmental and potential impacts

Highly noise affected (> 75 dBA) 20 ‘ 1

Noise impact (night) —compound operation | Distance (m) No. receivers*
Affected distance (>NML) 525 51

Noticeable (5-10 dBA > Background) 525 51

Clearly audible (10-20 dBA > Background) 360 4

Moderately intrusive (20-30 dBA > Background) | 170 4

Highly intrusive (>30 dBA > Background) 65 1

Highly noise affected (> 75 dBA) 20 1

Sleep disturbance LAmax 65 dB(A) 85 2

Noise impact (day) — stockpiling Distance (m) No. receivers*
Affected distance (>NML) 75 9

Noticeable (5-10 dBA > Background) - -

Clearly audible (10-20 dBA > Background) - -

Moderately intrusive (20-30 dBA > Background) | 25 1

Highly intrusive (>30 dBA > Background) 15 1

Highly noise affected (> 75 dBA) 15 1

* Approximate based on aerial photography

The nominated stockpile sites near the Denman Road / Skellatar Stock Route
intersection would involve periodic placement and removal of materials during
standard hours and is not considered a major source of construction noise.

The nearest residences are predicted to be highly noise affected during the
earthworks, profiling and stockpiling, while some residences exceed the sleep
disturbance screening criteria for profiling and night time compound
operation. Safeguards to minimise noise impacts are identified below,
including carrying out the noisiest works before 11pm, considering
alternatives to out-of-hours work, plant selection, work locations, placing
noisy plant away from residences and screening to minimise impacts (e.g.
placing site sheds to form a barrier between noise sources and receivers and
potentially using noise curtains).

A notification distance of 335 metres is proposed for the proposal area for day
works (bulk earthworks) and 450 metres is proposed for night works
(profiling) as this is the affected distance for the worst-case scenario (i.e. the
distance up to which noise management levels are likely to be exceeded). No
separate notification distance is proposed for the compound sites and
stockpiling site as these would be captured by this notification.

Would operation of the proposal alter the noise environment for sensitive L] Yes M No
receivers? This might include, but not be limited to, altering the line or level of

an existing carriageway, changing traffic flow, adding extra lanes, increasing

traffic volume, increasing the number of heavy vehicles, removing obstacles

that provide shielding including changing the angle of view of the traffic,

changing the type of pavement, increasing traffic speeds by more than

10km/hr or installing audio-tactile line markings.
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Description of existing environmental and potential impacts

The operation of the proposal would not result in changes to the traffic mix or
traffic speeds and traffic lanes would not move closer to noise sensitive
receivers.

Would the proposal result in vibration being experienced by any surrounding [ Yes M No
properties or infrastructure during operation?

The major potential sources of construction vibration include vibrating rollers.
Construction plant would be selected to ensure minimum safe working
distances set by the Construction Noise and Vibration Guideline (Transport
for NSW, 2022) are complied with where possible, both in relation to cosmetic
damage and human response to vibration. This would mean 2-4 tonne
vibratory rollers would be selected where possible and where needed to
achieve the recommended minimum working distances. If minimum working
distances cannot be complied with, additional measures including vibration
monitoring would be implemented.

Recommended minimum working distances for relevant vibration intensive
plant from sensitive receivers are provided in the table below.

Plant item | Rating / Description Minimum working distance
Cosmetic Human
damage response

Vibratory roller | <50 kN (Typically 1-2 tonnes) | 5m 15-20m

<100 kN (Typically 2-4 6m 20m
tonnes)

< 200 kN (Typically 4-6 12m 40m
tonnes)

< 300 kN (Typically 7-13 15m 100m
tonnes)

> 300 kN (Typically 13-18 20m 100m
tonnes)

> 300 kN (> 18 tonnes) 25m 100m

Jackhammer Hand held 1 m (nominal) | 2m

It is also noted that horses may be stabled at properties on the western side of Denman Road. A review
of aerial photography suggests that stables are located at setbacks typically greater than 150 metres, with
most closer to the racecourse at distances greater than 300 metres. Given these distances and the
relative short period of night works proposed, adverse impacts on the wellbeing of horses due to the
proposal are unlikely.
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Safeguards

Safeguards to be implemented are:

N1

A noise and vibration management plan will be prepared and included in the project CEMP.
The NVMP will generally follow the approach in the Interim Construction Noise Guideline
(ICNG) (DECC, 2009) and the Construction Noise and Vibration Guideline (Roads and
Maritime Services, 2016) and identify:

¢ all potential significant noise and vibration generating activities associated with the activity
o feasible and reasonable mitigation measures to be implemented

e a monitoring program to assess performance against relevant noise and vibration criteria
and measures to be implemented in the event of non-compliance with noise and vibration
criteria

e areview process scheduling and assessing out-of-hours activities including consideration
of alternatives to out-of-hours work, plant selection, work locations and screening to
minimise impacts

e arrangements for consultation with affected neighbours and sensitive receivers, including
notification and complaint handling procedures.

N2

The standard mitigation measures prescribed in Appendix B of the Roads and Maritime
Construction Noise and Vibration Guideline (Transport for NSW, 2022) will be implemented
where relevant.

N3

Respite periods will be considered if nearby residents raise concerns about working hours and
noise impacts when consulted during construction.

N4

A letterbox drop notification for residential receivers within 335 metres of day works and 450
metres of evening/night works will occur at least five business days prior to works starting. The
extent of the notification will be confirmed with reference to the noise assessment and the
specific types of activities proposed. The notification will detail work activities, dates and hours,
impacts (including any changed traffic arrangements) and mitigation measures. It will also
include a contact number for enquiries and complaints.

N5

Residences with a direct line of sight to the proposed works would be door knocked at least
five business days prior to works starting. Residents would be provided with details of work
activities, dates and hours, impacts (including any changed traffic arrangements), mitigation
measures and a contact number for enquiries and complaints.

N6

The noisiest works will be scheduled to occur before 11pm where possible.

N7

Where vibration intensive plant such as vibratory rollers are used, vibration must be managed
to minimise disturbance to building occupants and to avoid damage to buildings and other
structures. This includes adhering to the recommended minimum working distances for
vibration intensive plant identified in Section 6.1 of the Construction Noise and Vibration
Guideline (Transport for NSW, 2022).

N8

The compound at 240 Denman Road will be organised and managed to minimise noise
impacts on the adjacent residences. This would include placing noisy plant (e.g. generators) to
the north of the site to maximise the distance to the residences and using site sheds as
barriers where practicable. The use of noise curtains will be considered.

N9

The stockpile sites near the intersection of Denman Road and Skellatar Stock Route are not to
be used outside standard construction hours.

Denman Road pavement rehabilitation and culvert extension
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3.4 Air Quality

Description of existing environmental and potential impacts

Is the proposal likely to result in large areas (>2ha) of exposed soils? M Yes 1 No

The proposal would require earthworks associated excavation and fill
placement for shoulder widening and culvert extension works. The area of
disturbance would be a maximum of 2.8 hectares (although much of the area
to be disturbed is existing road pavement). The whole proposal area would
not be disturbed at any one time and progressive stabilisation of disturbed
areas would occur.

Are there any dust sensitive receivers located within the vicinity of the M Yes 1 No
proposal during the construction period?

Dust sensitive receivers near the proposal area include residential dwellings
along the eastern and western sides of Denman Road and well as cyclists
who may use Denman Road.

Dust (or other airborne particulates) could be generated from a variety of
activities including:

e Earthworks

e Road sub-grade preparation

e Transportation and handling of soils and materials

e Line marking.

The total amount of dust would depend on the silt and moisture content in the
soil, prevailing weather conditions and the types of activities being carried

out. Depending on wind speed and direction, short-term impacts could be
experienced at nearby sensitive receivers.

Safeguards would be implemented to minimise potential air quality impacts to
sensitive receivers during construction.

Is there likely to be an emission to air during construction? M Yes L] No

The proposal would not result in a material increase in air pollution. The
proposal would result in minor exhaust emissions from equipment and
vehicles. There would also be localised odour from asphalting works. Given
the scale of the proposal and implementation of appropriate controls, the
potential for adverse air quality impacts on receivers and the general
environment is considered minor.

Safeguards

Safeguards to be implemented are:

Al Work will not be carried out during strong winds or in weather conditions where high level of
dust or air borne particulates are likely.

A2 Vehicles transporting waste or other materials that may produce odours or dust are to be
covered during transportation.
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A3 Measures (including watering or covering exposed areas) are to be used to minimise or
prevent air pollution and dust.

3.5 Aboriginal heritage

Description of existing environmental and potential impacts

Would the proposal involve disturbance in any area that has not been subject [ Yes M No
to previous ground disturbances?

The proposal area has been previously disturbed by road construction
activities.

Have online Aboriginal Heritage Information Management System (AHIMS) M Yes 1 No
searches been completed?

An AHIMS extensive search (17/5/22) was conducted for the locality around
the proposal area (Lat, Long from: -32.3014, 150.8438 - Lat, Long to: -
32.2652, 150.9056). The search returned 65 records, none of which are
within the proposal area.

Is there potential for the proposal to impact on any items of Aboriginal L] Yes M No
heritage?

The proposal would not affect known Aboriginal sites. The risk of
encountering unregistered sites is considered low given the extent of
previous disturbance at the site.

Would the proposal involve the removal of mature native trees? M Yes 1 No

Would the proposals impact on any features that may indicate any potential [ Yes M No
archaeological remains?

Is the proposal consistent with the requirements of the legacy Roads and M Yes 1 No
Maritime Procedure for Aboriginal cultural heritage consultation and
investigation (PACHCI)?

The Transport for NSW Stage 1 Aboriginal heritage due diligence
assessment was completed by the Transport for NSW Aboriginal Community
and Heritage Partner for Hunter Region on 2 September 2022. A copy of the
assessment is provided at Appendix C. The assessment found that it is not
necessary to proceed to Stage 2 of the PACHCI procedure and that the
proposal may progress in accordance with this Minor Works REF, the
environmental impact assessment process and all relevant approvals.

Safeguards

Safeguards to be implemented are:

AH1 If Aboriginal heritage items are uncovered during the works, all works in the vicinity of the find
must cease and the Transport for NSW Aboriginal cultural heritage officer and regional
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environment manager contacted immediately. Steps in the Transport for NSW Unexpected
Archaeological Finds Procedure must be followed.

AH2 If the scope of the proposal changes or the extent of the disturbance area changes then the
Transport for NSW Aboriginal cultural heritage officer and regional environment manager
should be contacted immediately.

3.6 Non-Aboriginal heritage

Description of existing environmental and potential impacts

Have online heritage database searches been completed? M Yes 1 No

e Transport (including legacy Roads and Maritime) section 170 register
(searched as part of the State Heritage Inventory 18/5/2022)

e NSW Heritage database (searched 18/5/2022)
e Australian Heritage Database (searched 18/5/2022)

¢ Local Environmental Plan(s) heritage items (searched as part of the State
Heritage Inventory 18/5/2022)

Are there any items of non-Aboriginal heritage or heritage conservation areas M Yes 1 No
listed on relevant heritage databases/registers that are located within the
vicinity of the proposal?

There are two locally significant listed non-Aboriginal heritage items adjacent
to the southern extent of the proposal area — 183 (Balmoral Homestead) and
182 (Yammanie). There would be no direct impacts on these items (i.e. no
encroachment of the heritage item curtilage) and indirect (visual / setting)
impacts would be minor. The nearest works to these items is paving for a
OSOM bay within the adjacent road reserve. There are no built structures
within these heritage sites that are within the recommended minimum
working distances for relevant vibration intensive plant (refer to Section 6.3).

Are there any items of potential non-Aboriginal heritage significance which [ Yes M No
are not listed on relevant heritage databases/registers that are in the vicinity
of the proposal?

Is the proposal likely to occur in or near features that indicate potential L] Yes M No
archaeological remains?
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Safeguards

Safeguards to be implemented are:

H1 If unexpected archaeological remains are uncovered during the works, all works must cease in
the vicinity of the material/find and the steps in the Standard Management Procedure:
Unexpected Heritage Items (Roads and Maritime Services, 2015) must be followed. The
Transport for NSW Environment Manager must be contacted immediately.

H2 The location of nearby heritage items and their status as no go areas would be covered in site
inductions and pre-work toolbox talks.

3.7 Biodiversity

Description of existing environmental and potential impacts

Have relevant database searches been carried out? M Yes 1 No

Denman Road pavement rehabilitation and culvert extension
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Description of existing environmental and potential impacts

Database searches (Bionet Atlas and EPBC Act protected matters search)
were carried out as part of this Minor Works REF on 19 May 2022. State
Vegetation Type Map: Upper Hunter (v1.0. VIS_ID 4894) was also referred to
(issued 1 July 2019).

Did the database searches identify any endangered ecological communities, ™ Yes
threatened flora and/or threatened or protected fauna, or migratory species in

or within the vicinity of the proposed works? Both Commonwealth and State

listed matters must be considered.

The Biodiversity Assessment (Appendix D) found that the part of the proposal
area near the culvert is highly disturbed and cleared, and is not considered to
conform to any of the descriptions provided for those native vegetation
communities or endangered ecological communities (EECs) recorded in the
surrounding region.

The results of the Bionet Atlas search are provided in Appendix H, with the
nearest records noted in the table below. All of the nearest records are for
birds and primarily associated with the ponds at the adjacent Muswellbrook
Wastewater treatment Plant.

Scientific and Type of listing Distance Potential

common name (BC Act or EPBC | from works | Impacts
Act)

Stictonetta naevosa BC Act -V Within and Not reliant on

(Freckled Duck) adjacent area habitat at site

Haliaeetus BC Act -V ~190m Not reliant on

leucogaster (White- habitat at site

bellied Sea-Eagle)

During the site investigation for the Biodiversity Assessment a number of
common-to-abundant occurring native birds were observed or heard calling
near the area investigated, including species such as the Rainbow Lorikeet
(Trichoglossus haematodus), Fairy Martins (Petrochelidon ariel) and Superb
Fairy-wren (Malurus cyaneus). Amphibians heard calling throughout the
upstream area, between 5-15 metres from the culvert’s eastern entrance,
included the Common Eastern Froglet (Crinia signifera) and Eastern Sign-
bearing Froglet (Crinia parinsignifera).

None of the native species recorded are listed, or currently being considered
for listing, under the EPBC Act, BC Act and/or FM Act.

Is the proposal likely to impact nationally listed threatened species, ecological [J Yes
communities or migratory species?

The proposal site does not contain habitat on which nationally listed
threatened species would be reliant and there are no records for nationally
listed threatened species within or adjacent to the proposal area. Vegetation
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Description of existing environmental and potential impacts

mapping does not indicate any which nationally listed threatened ecological
communities at the site.

Would the proposal require the removal of any other vegetation? M Yes LJ No
The proposal would affect groundcovers and up to eleven trees, six of which

are mature.

Would the proposal affect any tree hollows or hollow logs? M Yes LJ No

Two hollow-bearing trees (Yellow Box Eucalyptus melliodora; Western Red
Box Eucalpytus intertexta) are within the proposal area require removal for
the culvert extension, these being 10-15 metres tall, with numerous hollows
(vertical/horizontal - 50-300 millimetres diameter) present on the trunks and
limbs of the trees. Safeguards have been proposed to address potential
impacts on hollow-dependent fauna which may be using these trees.

Are there any known areas of outstanding biodiversity value or areas mapped [ Yes M No
as ‘littoral rainforest’ or ‘coastal wetland’ under chapter 2 of State

Environmental Planning Policy (Resilience and Hazards) 2021 (SEPP

(Resilience and Hazards)) in or within the vicinity of the proposed work?

Would the proposal provide any additional barriers to the movement of 1 Yes M No
wildlife?
Would the proposal disturb any natural waterways or aquatic habitat? M Yes 1 No

Ramrod Creek is identified as key fish habitat and consultation with has
occurred in relation to the proposal (refer to Section 2.4.3). During site
inspections carp (which prefer still or slowly flowing waters at low altitudes,
especially in areas where there is abundant aquatic vegetation) were the only
fish species observed. Ramrod Creek has no Department of Primary
Industries freshwater fish habitat rating, while the nearby Hunter River is
identified as being in fair condition.

Ramrod Creek is not identified by the Department of Primary Industries as
being within the known distribution of any threatened fish species. The
nearby Hunter River is within the know distribution of the Darling River
Hardyhead (Craterocephalus amniculus) which is listed as threatened under
the Fisheries Management Act 1994.

Given the small area and nature of habitat to be affected, impacts on native
(including threatened) fish would be minimal. Obstruction of fish passage
would be temporary. Impacts on hydrology and water quality are discussed in
Section 3.2.

Would the proposal disturb any crevices or other locations (such as on M Yes ] No
bridges and culverts) for potential bat habitat?

The proposal would involve extension of an existing three cell cast in situ box
culvert. The culvert does not contain any obvious joins and the size (cells are
approximately 4 metres x 4 metres) and relatively short length of the culvert
means it is exposed to substantial light. This makes it less likely habitat for
microbats.
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Description of existing environmental and potential impacts

A large 1650 mm diameter reinforced concrete drainage pipe currently
discharges through the downstream wingwall. It is proposed to butt the new
wingwall to the existing wingwall adjacent to the drainage pipe. Likely
frequent inundation of this pipe and vegetation at the outlet makes this pipe
less likely habitat for microbats.

In the event that microbats are identified, the Unexpected Threatened
Species Find Procedure in Pre-clearing process of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA,
2011) would be implemented.

Groundwater dependant ecosystems

A small part of the proposal site is mapped as low and high potential groundwater dependant ecosystem
(refer to Figure 3-7).

The proposal requires only minor clearing of groundcovers in this area and would not substantially alter
topography. Proposed excavation is limited in extent and depth (up to 0.5 metres for pavement works and
up to 1.5 metre below the invert of the existing culvert) and not likely to result in substantial groundwater
drawdown. Based on the small scale of development, the proposal is considered unlikely to substantially
impact groundwater dependent ecosystems.Weeds

The proposal has the potential to spread weeds works and through the movement of vehicles and
machinery into or out of the site. Safeguards have been proposed to address these potential impacts.

Of the introduced plant species recorded at the site, African Boxthorn (Lycium ferocissimum) is listed:
e As a Priority Weed in the Hunter region (which includes Muswellbrook LGA)

e Under Schedule 3 of the NSW Biosecurity Regulation 2017

e As a Weed of National Significance (Weeds Australia, 2022).

Invasion and spread of pathogens and disease

During construction, the proposal has the potential to cause both the spread of pathogens and disease.
There is a risk of spreading fungus and diseases through the introduction and movement of soil. Standard
hygiene management measures during construction are proposed to minimise this risk.

Fauna injury and mortality

Works could result in injury or death to fauna traversing the site. Species at risk include ground-dwelling
species such as snakes, lizards, small mammals. Fish within Ramrod Creek could also be impacted.
Safeguards have been proposed to address this risk.
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Figure 3-7: Groundwater dependent ecosystems

Safeguards

Safeguards to be implemented are:

F1

Exclusion zones will be established as per Guide 2: Biodiversity Guidelines Protecting and
managing biodiversity on RTA projects (RTA, 2011).

F2

Fauna that may be present on site during works will be managed in accordance with Guide
9: Fauna handling of the Biodiversity Guidelines: Protecting and managing biodiversity on
RTA projects (RTA, 2011).

F3

Inspections for the presence of any sheltering native species would be carried out under
vehicles and machinery prior to their use.

F4

Weed species would be managed in accordance with Guide 6: Weed management of the
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 2011)
and the Biosecurity Act 2015 (general duty to prevent, eliminate or minimise any biosecurity
risk). This would include disposing of weeds and weed contaminated soil at an appropriate
waste management facility.

F5

The existing culvert and drainage pipe will be inspected for any roosting microbats prior to
disturbance. If bats are identified or suspected to be present, advice from a qualified
ecologist will be sought.
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F6 If unexpected threatened fauna or flora species are discovered, stop works immediately and
follow the Unexpected Threatened Species Find Procedure in Pre-clearing process of the
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 2011).

F7 The Best Practice Hygiene Protocols in Guide 7: Pathogen management of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 2011) will be
implemented.

F8 Any pest species of fish within the work area, such as carp, will be euthanised (in

accordance with a Section 37 permit under the Fisheries Management Act 1994).

3.8 Trees

Description of existing environmental and potential impacts

Does the proposal involve pruning, trimming or removal of any tree/s? M Yes 1 No

The Aboricultural Impact Assessment (refer to Appendix E) concluded that

while there would be a major encroachment of the tree protection zone for 16

trees of the 88 trees assessed. This includes eight of the Platanus x

acerifolia trees (London Plane), although these trees would not require

removal. Up to eleven trees would require removal, these being:

e Tree 6 (Eucalyptus melliodora) — likely requires removal due to

earthworks

Tree 9 (Casuarina glauca) — likely requires removal due to earthworks

Tree 10 (Casuarina glauca) — likely requires removal due to earthworks

Tree 11 (Casuarina glauca) — likely requires removal due to earthworks

Tree 12 (Lagerstroemia indica) — semi mature tree requires removal for

the bridge works compound

Tree 13 (Casuarina glauca) — likely requires removal due to earthworks

o Tree 14 (Lagerstroemia indica) — semi mature tree requires removal for
the bridge works compound

e Tree 83 (Eucalyptus melliodora) — requires removal due to major
encroachment of tree protection zone

e Tree 83 (Eucalyptus melliodora) — requires removal due to major
encroachment of tree protection zone

Replacement plantings for these trees will be provided in consultation with
Council and in accordance with the project landscaping plan. The required
contribution to the Transport Conservation Fund will also be made.

Do the trees form part of a streetscape, an avenue or roadside planting? M Yes 0 No

The trees that would be removed (along with the larger London Plane trees)
provide an important entry statement to the town of Muswellbrook. Retention
of the London Plane trees and the proposed replanting within the road
corridor would minimise streetscape impacts.

Have the trees been planted by a community group, Landcare group or by L] Yes ™M No
council or is the tree a memorial or part of a memorial group e.g. has a

plaque?

Do the trees form part of a heritage listing or have other heritage value? L] Yes ™M No
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Safeguards

Safeguards to be implemented are:

TR1 Works will occur consistent with the tree protection plan prepared as part of the
Arboricultural Impact Assessment. This includes the following:

e Prior to demolition and/or site establishment, indicate clearly (with spray paint on trunks)
trees marked for removal only

e Tree protection (for trees that will be retained) will be installed prior to demolition and
site establishment. This may include the mulching of areas within the tree protection
zone. The project arborist will inspect and certify tree protection.

e Scheduled inspection of trees by the project arborist will be undertaken every 8 weeks
(2 months) during the construction period

e Project arborist to supervise and document all works carried out within the tree
protection zone of trees to be retained

¢ Inspection of trees by project arborist after all major construction has ceased, following
the removal of tree protection measures

¢ Final inspection of trees by project arborist.

TR2 Replacement plantings for removed trees will be provided in consultation with Council and
in accordance with the project landscaping plan.

TR3 Vehicles, plant or equipment would not be parked or stored within the tree protection zone,
if parking or storage is required additional mitigation measures would be implemented to
minimise the impact to the vegetation.

3.9 Traffic and transport

Description of existing environmental and potential impacts

Is the proposal likely to result in detours or disruptions to traffic flow M Yes 1 No
(vehicular, cycle and pedestrian) or access during construction?

No detours are needed for the proposal.

The proposal would involve short-term lane closures (and associated traffic
switches) and reduced speed limits, resulting in some disruptions and delays
to traffic flow. There would also be short delays associated with the
manoeuvring of over size over mass vehicles at the site. Any lane closures
would need to be the subject of a Road Occupancy Licence.

The formation of driveway crossovers would likely mean short term disruption
to access for the subject properties. Driveway works would occur in
consultation with affected owners / occupiers.

Is the proposal likely to result in detours or disruptions to traffic flow L] Yes ™M No
(vehicular, cycle and pedestrian) or access during operation?

Is the proposal likely to affect any other transport nodes or transport L] Yes M No
infrastructure (e.g. bus stops, bus routes) in the surrounding area? Or result

in detours or disruptions to traffic flow (vehicular, cycle and pedestrian) or

access during operation?
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By providing for an all-weather active transport crossing of Ramrod Creek,
the proposal supports the potential future provision (by others) of shared path
along the eastern side of Denman Road.

Safeguards

Safeguards to be implemented are:

TT1 During construction traffic and/or pedestrian movements would be managed in accordance
with Traffic control at work sites — Technical manual (version 6.1, 2022) as necessary.

TT2 Adjustments to driveways will occur in consultation with property owners / occupiers.

3.10 Socio-economic

Description of existing environmental and potential impacts

Is the proposal likely to impact on local business? M Yes L] No

Business along Denman Road adjacent to the proposal area include mining
services, equipment hire and tree services. Potential impacts on these
businesses would include short-term disruption to access and reduced
business visibility during construction. Access to adjacent properties,
including businesses, would be managed in consultation with property
owners / occupiers. While the subject businesses are destination based and
less likely to be reliant of passing trade, a safeguard has also been proposed
to ensure business visibility is maintained.

Is the proposal likely to require any property acquisition? L1 Yes M No
Is the proposal likely to alter any access for properties (either temporarily or M Yes 1 No
permanently)?

The formation of driveway crossovers would likely mean short term disruption
to access for the subject properties. Driveway works would occur in
consultation with affected owners / occupiers.

No permanent changes to access are proposed.

Is the proposal likely to alter any on-street parking arrangements (either L] Yes M No
temporarily or permanently)?

There are no signposted restrictions on parking on the Denman Road verges.
These areas would be unavailable for vehicles to pull over at times during
construction, however it is noted that there appears to be negligible parking
demand at this location, with adequate provision for parking on adjacent
properties.

Is the proposal likely to change pedestrian movements or pedestrian access [ Yes M No
(either temporarily or permanently)?
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Description of existing environmental and potential impacts

The proposal does accommodate a potential future shared path on the
eastern side of Denman Road (alignment to be determined by Muswellbrook
Shire Council).

Is the proposal likely to impact on any items or places of social value to the L] Yes M No
community (either temporarily or permanently)?

Is the proposal likely to reduce or change visibility of any businesses, farms, [ Yes M No
tourist attractions or the like (either temporarily or permanently)?

A safeguard has also been proposed to ensure business visibility is
maintained.

Safeguards

Safeguards to be implemented are:

S1 All complaints received during the work are to be recorded on a complaints register and
attended to promptly.

S2 Construction activities (including the temporary parking of plant) will be managed to
minimise impacts on the visibility of adjacent businesses.

3.11 Landscape character and visual amenity

Description of existing environmental and potential impacts

Is the proposed work over or near an important physical or cultural element or M Yes 1 No
landscape? (e.g. heritage items and areas, distinctive or historic built form,
National Parks, conservation areas, scenic highways etc)?

The proposal is not near any distinctive or historic built form, National Parks,
conservation areas, scenic highways. Indirect impacts on heritage items to
the immediate south of the proposal area are discussed in Section 3.6.

The proposal involves rehabilitation and improvements to an existing rural
road and would therefore be consistent with the existing landscape character.

The trees that would be removed (along with the larger London Plane trees)
provide an important entry statement to the town of Muswellbrook. Retention
of the London Plane trees and the proposed replanting within the road
corridor would minimise streetscape impacts.

Would the proposal obstruct or intrude upon the character or views of a L] Yes ™M No
valued landscape or urban area. For example, locally significant topography,

a rural landscape or a park, a river, lake or the ocean or a historic or

distinctive townscape or landmark?

The proposal area includes good quality views over a rural landscape. The
proposal does not include any high or bulky elements that would obscure
these views. Visual impacts would be largely confined to the construction
stage and would relate to the visibility of disturbed areas and construction
plant.
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Description of existing environmental and potential impacts

Would the proposal require the removal of mature trees or stands of M Yes LJ No
vegetation, either native or introduced?

The trees that would be removed (along with the larger London Plane trees
provide an important entry statement to the town of Muswellbrook. Retention
of the London Plane trees and the proposed replanting within the road
corridor would minimise streetscape impacts.

Would the proposal result in large areas of shotcrete visible from the road or [ Yes M No
adjacent properties?

Would the proposal involve new noise walls or visible changes to existing L] Yes M No
noise walls?

Would the proposal involve the removal or reuse of large areas of road [l Yes M No

corridor, landscape, either verges or medians?

Would the proposal involve substantial changes to the appearance of a [l Yes M No
bridge (including piers, girders, abutments and parapets) that are visible from
the road or residential areas?

If involving lighting, would the proposal create unwanted light spillage on L Yes ™M No
residential properties at night (in construction or operation)?

Lighting would be required for the proposed night work. Lighting would be
directed at the work area and there would be limited potential for impacts on
residential properties setbacks.

Would any new structures or features to be constructed result in over- [ Yes M No
shadowing to adjoining properties or areas?

Safeguards

Safeguards to be implemented are:

V1 Working areas are to be maintained, kept free of rubbish and cleaned up at the end of each
working day.

V2 All construction related material and equipment will be removed from the proposal area at
the completion of work and disturbed areas restored.

V3 Construction site lighting will be oriented to minimise the risk of light spill impacts on any
nearby residences.

3.12 Waste

Description of existing environmental and potential impacts

Is the proposal likely to generate >200 tonnes of waste material M Yes ] No
(contaminated and /or non-contaminated material)?

The proposal would result in some waste. It is anticipated that the proposal
would result in the generation of the following waste streams:
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Description of existing environmental and potential impacts

General waste

Mulched vegetation (from the trees to be removed)
Concrete waste

Milled asphalt pavement

Spolil trenching activities.

Waste would be classified and either reused (where permitted) or disposed of
at an appropriately licenced facility.

Is the proposal likely to require a licence from EPA? [l Yes M No
Is the proposal likely to require the removal of asbestos? L] Yes M No
Safeguards
Safeguards to be implemented are:
M1 Resource management hierarchy principles are to be followed:
¢ Avoid unnecessary resource consumption as a priority
¢ Avoidance is followed by resource recovery (including reuse of materials, reprocessing,
recycling and energy recovery)
o Disposal is undertaken as a last resort
(in accordance with the Waste Avoidance & Resource Recovery Act 2001).
M2 Waste material is to be reused in accordance with any waste exemptions or disposed of
legally in accordance with its waste classification.
M3 There is to be no disposal or re-use of construction waste on to other land.
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4. Consideration of State and Commonwealth

environmental factors

4.1 Environmental Planning and Assessment Regulation

2021 checklist

The following factors, listed in both the Guidelines for Division 5.1 Assessments (DPE, 2022) and section
171(2) of the Environmental Planning and Assessment Regulation 2021, have been considered to assess
the likely impacts of the proposal on the natural and built environment. This consideration is required to

comply with sections 5.5 and 5.7 of the EP&A Act.

Environmental factor

Impact

(a) Any environmental impact on a community?

The proposal would have a minor and short-term impact on community
attributable to construction noise, lane closures and delays and construction
related visual impacts. Safeguards have been proposed to address

identified potential impacts.

Over the long-term, the community would benefit from an improved standard

of road.

(b) Any transformation of a locality?

The proposal would result in some transformation of the locality in the short-
term due to visual impacts associated with construction works. Over the
longer term the proposal is unlikely to be noticeable in the broader rural

landscape.

(c) Any environmental impact on the ecosystems of a locality?

The proposal would have limited impact on ecosystems. Impacts on
threatened species, communities and/or their habitats are discussed in

Section 3.7.

(d) Any reduction of the aesthetic, recreational, scientific or other
environmental quality or value of a locality?

The proposal would result in a minor and short-term reduction in the
aesthetic value of the locality as a result of construction related activities.

(e) Any effect on alocality, place or building having aesthetic,
anthropological, archaeological, architectural, cultural, historical,
scientific or social significance or other special value for present or

future generations?

The proposal would not affect any known Aboriginal sites. Indirect impacts
on nearby listed non-Aboriginal heritage items would be negligible. The
proposal area is disturbed and is likely to have low archaeological potential.

(f) Any impact on habitat of any protected animals (within the
meaning of the Biodiversity Conservation Act 2016)?

The proposal would result in the removal of some sheltering and foraging
resources for bats, small mammals, birds and insects. The proposed
safeguards are considered adequate to minimise impacts on protected

animals.
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Environmental factor

Impact

(9) Any endangering of any species of animal, plant or other form of
life, whether living on land, in water or in the air?

The proposal would not endanger any species of animal, plant or other form
of life.

(h) Any long-term effects on the environment?
Over the longer term the proposal would improve ride quality for road users.

(i) Any degradation of the quality of the environment?

There would be potential for minor, short-term impacts on the quality of the
environment including amenity (air quality and noise), visual and potential
water quality impacts. Safeguards have been proposed to address the
potential impacts.

(1) Any risk to the safety of the environment?
The proposal would not result in a risk to the safety of the environment.

(k) Any reduction in the range of beneficial uses of the environment?

The proposal would not reduce the range of beneficial uses of the
environment.

() Any pollution of the environment?

Minor, short-term risks to water quality would be present in the event of a
spill or release of material from the work site during construction.
Safeguards have been proposed to address the risk of pollution.

(m)Any environmental problems associated with the disposal
of waste?

The proposal would result in some waste as noted in Section 3.12. Waste
generated would be transported from the proposal area, tracked and
disposed of legally.

(n) Any increased demands on resources, natural or otherwise which
are, or are likely to become, in short supply?

The proposal would not increase demand for resources which are, likely to
become, in short supply.

(o) Any cumulative environmental effect with other existing or likely
future activities?

Noting the relatively limited scale of the proposal and the absence of other
nearby projects, no cumulative environmental effects as a result of existing
or likely future activities have been identified.

(p) Any impact on coastal processes and coastal hazards, including
those under projected climate change conditions?

The proposal would not influence coastal processes and/or coastal hazards.

(9) Any impact on applicable local strategic planning statements,
regional strategic plans or district strategic plans made under the
Act, Division 3.1?

The nominated regional strategic plan is the Hunter Regional Plan 2036. As

the proposal for rehabilitation of an existing road, it does not directly align
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Environmental factor Impact

(but is not inconsistent with) with many of the directions in the Hunter
Regional Plan. The proposal is however consistent with Direction 26: Deliver
infrastructure to support growth and communities.

The Muswellbrook Shire Council Local Strategic Planning Statement 2020 —
2040 (Muswellbrook LSPS) identifies the key outcomes Council aims to
achieve when developing policies and making land use decisions, and in
advocating to other levels of government regarding decisions that involve
the Shire. The proposal supports the following planning priorities identified in
the Muswellbrook LSPS:

e Planning Priority 7: Industrial land is developed in an orderly manner,
which meets future needs, and is provided with appropriate
infrastructure — the proposal would provide improved road transport
infrastructure that would benefit adjacent and nearby industrial and rural
lands.

e Planning Priority 12: Urban development is focused in areas with
existing infrastructure and new infrastructure and services required for
urban growth is appropriately funded — proposal would provide improved
road transport infrastructure that would nearby urban, industrial and rural
development.

(r) Any impact on other relevant environmental factors? Nil

In considering the potential impacts of this proposal all relevant
environmental factors have been considered, refer to Chapter 3 of this
assessment.

4.2 Matters of National Environmental Significance checklist

Under the environmental assessment provisions of the EPBC Act, the following matters of national
environmental significance are required to be considered to:

e Assist in determining whether the proposal should be referred to the Australian Government
Department of Agriculture, Water and the Environment

e For nationally listed threatened species, ecological communities and migratory species, whether the
impacts are significant and should be assessed via a Project REF.

Factor Impact

(@) Any impact on a World Heritage property? Nil
The proposal would not impact on World Heritage property given the nature
of the proposal and lack of proximity.

(b) Any impact on a National Heritage place? Nil

The proposal would not impact on a National Heritage place given the
nature of the proposal and lack of proximity.

(c) Any impact on a wetland of international importance (often called Nil
‘Ramsar’ wetlands)?

The proposal is within the catchment of the Hunter Estuary Wetlands which
is a Ramsar wetland. The small scale of the proposal in the context of the
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Factor Impact

broader catchment, the distance to the wetlands and the proposed water
quality safeguards mean that impacts on Ramsar wetlands are unlikely.

(d) Any impact on nationally threatened species, ecological Not significant
communities or migratory species?

A number of Commonwealth listed threatened species have the potential to
occur in the local area. The nature, scale and location of the proposal are
such that impacts on these species or their habitats are not expected.
Indirect impacts are also not expected.

(e) Any impact on a Commonwealth marine area? Nil
There would be no environmental impact on a Commonwealth marine area.

(f) Does the proposal involve a nuclear action (including uranium Nil
mining)?
The proposal does not involve a nuclear action.

Additionally, any impact (direct or indirect) on the environment of Nil
Commonwealth land?
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5. Summary of safeguards and environmental
management measures

This section provides a summary of the site specific environmental safeguards and management measures
identified in described in chapters 3 and 4 of this REF. These safeguards will be implemented to reduce
potential environmental impacts throughout construction and operation. A framework for managing the
potential impacts is provided with reference to environmental management plans and relevant Transport
QA specifications. Any potential licence and/or approval requirements required prior to construction are

also listed

Table 5-1: Summary of site-specific safeguards for proposed work

Safeguards for the proposed work

Soill El

E2

E3

E4

ES

E6

E7

ES8

Waterways and W1

water quality

W2

W3

Erosion and sediment control measures are to be implemented and maintained
to:

e Prevent sediment moving off-site and sediment laden water entering any
water course, drainage lines, or drain inlets

o Reduce water velocity and capture sediment on site

¢ Minimise the amount of material transported from site to surrounding
pavement surfaces

e Divert clean water around the site

(in accordance with the Landcom/Department of Housing Managing Urban
Stormwater, Soils and Construction Guidelines (the Blue Book)).

Erosion and sedimentation controls are to be checked and maintained on a
regular basis (including clearing of sediment from behind barriers) and records
kept and provided on request.

Erosion and sediment control measures are not to be removed until the work is
complete and areas stabilised.

A progressive erosion and sediment control plan is to be prepared for the
works.

Parking of vehicles and storage of plant/equipment is to occur only within the
designated proposal area.

Existing ground cover vegetation will be retained to the greatest extent possible
to minimise the area of exposed soils.

If suspected contamination is identified all work would cease and the Transport
for NSW Project Manager contacted immediately.

Upslope and upstream diversions will be used to direct runoff away from the
work sites to minimise the potential for surface flow to mobilise sediment.

There is to be no release of dirty water into drainage lines and waterways.

Water quality controls measures are to be used to prevent any materials (eg
grout, sediment etc) entering drainage or waterways.

Plant and equipment will be inspected regularly to ensure there are no
leakages of fuel, oil and hydraulic fluid.
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Safeguards for the proposed work

W4  All fuels, chemicals and liquids will be stored in an impervious bunded area
within the compound site when not in use.

W5 If refuelling of plant and equipment is required on site it will take place on flat
ground only using 20 litre drums within a bunded area large enough to contain
120 per cent of the container’s contents.

W6 If an incident (eg spill) occurs, the Environmental Incident Procedure (Transport
for NSW, 2021) is to be followed and the Transport for NSW Contract Manager
and Environment Manager notified immediately.

W7  An emergency spill kit is to be kept on site and maintained throughout the
construction work. The spill kit must be appropriately sized for the volume of
substances and include an absorbent boom suitable for deployment in the
waterway. All staff are to be made aware of the location of the spill kit and
trained in its use.

W8  Visual monitoring of local water quality (ie turbidity, hydrocarbon spills/slicks) is
to be undertaken on a regular basis to identify any potential spills or deficient
silt curtains or erosion and sediment controls.

W9  Measures will be implemented to ensure that water pumped from the site is
filtered (for sediments) prior to it re-entering the waterway at a suitable
downstream location. This is to occur in accordance with an approved
Environmental Work Method Procedure.

W10 Procedures will be developed for managing the worksite where there is a risk of
flooding, including removal and storage of plant and equipment and securing of
the site, and access arrangements.

W11 Inthe event a coffer dam is required, the motorised pump will be located on the
bank of the creek and will be double bunded with the capacity to capture 120%
of the potential spill volume. Before each shift the pump will be inspected to
ensure it is in good working order and no defects are present.

W12 Any material removed from the waterway that is to be temporarily deposited or
stockpiled on land is to be located well away from the waterway and to be
contained by appropriate sediment control devices.

W13 Restrictions on stockpiling material in low lying areas or areas known to have
ponding water would be put in place to minimise the potential for transportation
offsite.

W14 All plant and equipment would be removed from the creek at the conclusion of
each work shift

Noise and N1 A noise and vibration management plan will be prepared and included in the
vibration project CEMP. The NVMP will generally follow the approach in the Interim
Construction Noise Guideline (ICNG) (DECC, 2009) and the Construction
Noise and Vibration Guideline (Roads and Maritime Services, 2016) and
identify:
o all potential significant noise and vibration generating activities associated
with the activity
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Safeguards for the proposed work

o feasible and reasonable mitigation measures to be implemented

e a monitoring program to assess performance against relevant noise and
vibration criteria and measures to be implemented in the event of non-
compliance with noise and vibration criteria

e areview process scheduling and assessing out-of-hours activities including
consideration of alternatives to out-of-hours work, plant selection, work
locations and screening to minimise impacts

e arrangements for consultation with affected neighbours and sensitive
receivers, including notification and complaint handling procedures.

N2 The standard mitigation measures prescribed in Appendix B of the Roads and
Maritime Construction Noise and Vibration Guideline (Roads and Maritime
Services, 2016) will be implemented where relevant.

N3 Respite periods will be considered if nearby residents raise concerns about
working hours and noise impacts when consulted during construction.

N4 A letterbox drop notification for residential receivers within 335 metres of day
works and 450 metres of evening/night works will occur at least five business
days prior to works starting. The extent of the notification will be confirmed with
reference to the noise assessment and the specific types of activities proposed.
The notification will detail work activities, dates and hours, impacts (including
any changed traffic arrangements) and mitigation measures. It will also include
a contact number for enquiries and complaints.

N5 Residences with a direct line of sight to the proposed works would be door
knocked at least five business days prior to works starting. Residents would be
provided with details of work activities, dates and hours, impacts (including any
changed traffic arrangements), mitigation measures and a contact number for
enquiries and complaints.

N6 The noisiest works will be scheduled to occur before 11pm where possible.

N7 Where vibration intensive plant such as vibratory rollers are used, vibration
must be managed to minimise disturbance to building occupants and to avoid
damage to buildings and other structures. This includes adhering to the
recommended minimum working distances for vibration intensive plant
identified in Section 6.1 of the Construction Noise and Vibration Guideline
(Transport for NSW, 2022).

N8 The compound at 240 Denman Road will be organised and managed to
minimise noise impacts on the adjacent residences. This would include placing
noisy plant (e.g. generators) to the north of the site to maximise the distance to
the residences and using site sheds as barriers where practicable. The use of
noise curtains will be considered.

N9 The stockpile sites near the intersection of Denman Road and Skellatar Stock
Route are not to be used outside standard construction hours.

Air quality Al Work will not be carried out during strong winds or in weather conditions where
high level of dust or air borne particulates are likely.
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Safeguards for the proposed work

Aboriginal
Heritage

Non-Aboriginal
Heritage

Biodiversity

A2

A3

AH1

AH2

H1

H2

F1

F2

F3

F4

F5

F6

F7

Vehicles transporting waste or other materials that may produce odours or dust
are to be covered during transportation.

Measures (including watering or covering exposed areas) are to be used to
minimise or prevent air pollution and dust.

If Aboriginal heritage items are uncovered during the works, all works in the
vicinity of the find must cease and the Transport for NSW Aboriginal cultural
heritage officer and regional environment manager contacted immediately.
Steps in the Transport for NSW Unexpected Archaeological Finds Procedure
must be followed.

If the scope of the proposal changes or the extent of the disturbance area
changes then the Transport for NSW Aboriginal cultural heritage officer and
regional environment manager should be contacted immediately.

If unexpected archaeological remains are uncovered during the works, all
works must cease in the vicinity of the material/find and the steps in the
Standard Management Procedure: Unexpected Heritage Items (Roads and
Maritime Services, 2015) must be followed. The Transport for NSW
Environment Manager must be contacted immediately.

The location of nearby heritage items and their status as no go areas would be
covered in site inductions and pre-work toolbox talks.

Exclusion zones will be established as per Guide 2: Biodiversity Guidelines
Protecting and managing biodiversity on RTA projects (RTA, 2011).

Fauna that may be present on site during works will be managed in accordance
with Guide 9: Fauna handling of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA, 2011).

Inspections for the presence of any sheltering native species would be carried
out under vehicles and machinery prior to their use.

Weed species would be managed in accordance with Guide 6: Weed
management of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA, 2011) and the Biosecurity Act 2015 (general
duty to prevent, eliminate or minimise any biosecurity risk). This would include
disposing of weeds and weed contaminated soil at an appropriate waste
management facility.

The existing culvert and drainage pipe will be inspected for any roosting
microbats prior to disturbance. If bats are identified or suspected to be present,
advice from a qualified ecologist will be sought.

If unexpected threatened fauna or flora species are discovered, stop works
immediately and follow the Unexpected Threatened Species Find Procedure in
Pre-clearing process of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA, 2011).

The Best Practice Hygiene Protocols in Guide 7: Pathogen management of the
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects
(RTA, 2011) will be implemented.
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Safeguards for the proposed work

F8
Trees TR1

TR2

TR3
Traffic and TT1
transport

TT2

Socio-economic S1

S2
Landscape V1
character and
visual amenity

V2

V3
Waste M1

Any pest species of fish within the work area, such as carp, will be euthanised
(in accordance with a Section 37 permit under the Fisheries Management Act
1994).

Works will occur consistent with the tree protection plan prepared as part of the
Arboricultural Impact Assessment. This includes the following:

e Prior to demolition and/or site establishment, indicate clearly (with spray
paint on trunks) trees marked for removal only

e Tree protection (for trees that will be retained) will be installed prior to
demolition and site establishment. This may include the mulching of areas
within the tree protection zone. The project arborist will inspect and certify
tree protection.

e Scheduled inspection of trees by the project arborist will be undertaken
every 8 weeks (2 months) during the construction period

e Project arborist to supervise and document all works carried out within the
tree protection zone of trees to be retained

¢ Inspection of trees by project arborist after all major construction has
ceased, following the removal of tree protection measures

e Final inspection of trees by project arborist.

Replacement plantings for removed trees will be provided in consultation with
Council and in accordance with the landscaping plan. And transferring
contribution into the Conservation fund..

Vehicles, plant or equipment would not be parked or stored within the tree
protection zone, if parking or storage is required additional mitigation measures
would be implemented to minimise the impact to the vegetation.

During construction traffic and/or pedestrian movements would be managed in
accordance with Traffic control at work sites — Technical manual (version 6.1,
2022) as necessary.

Adjustments to driveways will occur in consultation with property owners /
occupiers.

All complaints received during the work are to be recorded on a complaints
register and attended to promptly.

Construction activities (including the temporary parking of plant) will be
managed to minimise impacts on the visibility of adjacent businesses.

Working areas are to be maintained, kept free of rubbish and cleaned up at the
end of each working day.

All construction related material and equipment will be removed from the
proposal area at the completion of work and disturbed areas restored.

Construction site lighting will be oriented to minimise the risk of light spill
impacts on any nearby residences.

Resource management hierarchy principles are to be followed:
e Avoid unnecessary resource consumption as a priority
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Safeguards for the proposed work

e Avoidance is followed by resource recovery (including reuse of materials,
reprocessing, recycling and energy recovery)

o Disposal is undertaken as a last resort
(in accordance with the Waste Avoidance & Resource Recovery Act 2001).

M2 Waste material is to be reused in accordance with any waste exemptions or
disposed of legally in accordance with its waste classification.

M3 There is to be no disposal or re-use of construction waste on to other land.

5.1 Licensing and approvals

List of licences and/or approvals required for the proposal:

Table 5-2: Summary of licensing and approval required.

Instrument Requirement Timing

Fisheries Notification to the Minister for Primary Industries prior Notification has occurred

Management Act to any dredging or reclamation works. (see Section 2.4.2)

1994 (s199)

Fisheries Required for relocation of fish or euthanising pest Prior to the start of

Management Act species of fish, such as carp, as advised by the activity

1994 (s37) Department of Primary Industries — Fisheries.

Roads Act 1993 Road occupancy licence Prior to the start of
activity

5.2 Other requirements

Requirement

Environmental management plan sent to SMES for review. M Yes [J No

BAR and CEMP to be sent to DPI prior to works commencing. M Yes 1 No
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6. Certification, review and decision

6.1 Certification

This minor works REF provides a true and fair review of the proposal in relation to its potential effects on
the environment. It addresses to the fullest extent possible all matters affecting or likely to affect the
environment as a result of the proposal.

Prepared by:

% o,

Stuart Hill

Environmental Consultant
Hills Environmental

1 February 2023
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6.2 Environment staff review

The Minor Works REF has been reviewed and considered against the requirements of sections 5.5 and 5.7
of the EP&A Act.

In considering the proposal this assessment has examined and taken into account to the fullest extent
possible, all matters affecting or likely to affect the environment by reason of that activity as addressed in
the Minor Works REF and associated information. This assessment is considered to be in accordance with
the factors required to be considered under section 171 of the Environmental Planning and Assessment
Regulation 2021.

The proposal described in the Minor Works REF will have some environmental impacts which can be
ameliorated satisfactorily. Having regard to the safeguard and management measures proposed, this
assessment has considered that these impacts are unlikely to be significant and therefore an approval for
the proposal does not need to be sought under Division 5.2 of the EP&A Act.

The assessment has considered the potential impacts of the activity on areas of outstanding value and on
threatened species, ecological communities or their habitats for both terrestrial and aquatic species as
defined by the Biodiversity Conservation Act 2016 and the Fisheries Management Act 1994,

The proposal described in the Minor Works REF will not affect areas of outstanding value. The activity
described in the Minor Works REF will not significantly affect threatened species ecological communities or
their habitats. Therefore, a species impact statement is not required.

The assessment has also addressed the potential impacts on the activity on matters of national
environmental significance and any impacts on the environment of Commonwealth land and concluded that
there will be no significant impacts. Therefore there is no need for a referral to be made to the Australian
Government Department of Agriculture, Water and the Environment for a decision by the Commonwealth
Minister for the Environment on whether assessment and approval is required under the Environment
Protection and Biodiversity Conservation Act 1999.

The Minor Works REF is considered to meet all relevant requirements.
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6.3 Environment staff recommendation

It is recommended that the proposal to carry out pavement rehabilitation and a culvert extension on
Denman Road at Muswellbrook as described in this Minor Works REF proceed subject to the
implementation of all safeguards identified in the Minor Works REF and compliance with all other relevant
statutory approvals, licences, permits and authorisations.

The Minor Works REF has examined and taken into account to the fullest extent possible all matters likely
to affect the environment by reason of the activity and established that the activity is not likely to
significantly affect the environment or threatened species, ecological communities or their habitats.

The Minor Works REF has concluded that there will be no significant impacts on matters of national
environmental significance or any impacts on the environment of Commonwealth land.

The Minor Works REF determination will remain current for five years until February 2028 at which time it
shall lapse if works have not been physically commenced.

Recommended by:

Name: Mark Riddell
Position: A/ Environment and Sustainability Manager

Date: 20/02/2023

Noted by:

Name:
Position:

Date:

6.4 Determination

In accordance with the above recommendation and sections 5.5 and 5.7 of the EP&A Act, | determine that

Transport for NSW may:

e proceed with the activity

Name: David Pattison

Position: Senior Manager Project Services North

Date: 24 February 2023
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Appendix A

Design drawings
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BEARING
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BEARING
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BEARING
CHAINAGE (m) NORTHING (m) EASTING (m) ELEMENT LENGTH (m) (STRAIGHT) (R=STARTING ANGLE) (R=END ANGLE)
0.000 6426282.399 299595.262 STRAIGHT 16.960 277°15'50.9"
16.960 6426284.544 299578.438
MASTER CONTROL ALIGNMENT MCA6
BEARING
CHAINAGE (m) NORTHING (m) EASTING (m) ELEMENT LENGTH (m) (STRAIGHT) (R=STARTING ANGLE) (R=END ANGLE)
0.000 6426207.914 299585.577 STRAIGHT 17.500 270°09'08.3"
17.500 6426207.960 299568.077
MASTER CONTROL ALIGNMENT MCA7
BEARING
CHAINAGE (m) NORTHING (m) EASTING (m) ELEMENT LENGTH (m) (STRAIGHT) (R=STARTING ANGLE) (R=END ANGLE)
0.000 6426101.751 299572.147 STRAIGHT 32.858 96°43'39.3"
32.858 6426097.902 299604.779
MASTER CONTROL ALIGNMENT MCA8
BEARING
CHAINAGE (m) NORTHING (m) EASTING (m) ELEMENT LENGTH (m) (STRAIGHT) (R=STARTING ANGLE) (R=END ANGLE)
0.000 6426048.719 299565.439 STRAIGHT 18.998 105°51'09.4"
18.998 6426043.530 299583.714
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CAUTION: WATERMAIN
150mm PVC, 1.4m BELOW
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—— —— —— PROPOSED WATER SERVICE LOCATION

NOTES
1.

2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY

3. ACCESS TO PROPERTIES TO BE MADE AVAILABLE BY THE

4. REFER TO SHEET RD-0002 FOR PAVEMENT PROFILES.
5. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

6. REFER TO SHEETS GE-0003 AND GE-0004 FOR SURVEY FEATURE

7. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER

8. REFER TO TREE AND HOLLOW REPLACEMENT PLANS FOR PROPOSED

DESIGN CONTROL CALLOUT 2020+
CONSTRUCTION CALLOUT

PAVEMENT TYPE P1

PAVEMENT TYPE P2

PAVEMENT TYPE P4

VERGE AND BATTERS

T(& EXISTING TREE - MINOR ENCROACHMENT
EXISTING TREE - MAJOR ENCROACHMENT,

g REFER TO ARBORIST REPORT FOR FURTHER

L DETAILS AND PROTECTION ADVICE. CONTACT

PROJECT MANAGER FOR REPORT

EXISTING TREE - FEASIBILITY OF RETAINING TREE DURING
CONSTRUCTION TO BE CONFIRMED WITH ARBORIST. TREE
TO BE REPLACED IF IT CANNOT BE SAVED. REFER TO
NOTE 8

ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS
WWW.BYDA.COM.AU (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.

CONTRACTOR AT ALL TIMES DURING CONSTRUCTION.

LEGEND.

MAIN WERE NOT FOUND ON SITE. DIGITISED LOCATION SHOWN BY
SURVEYOR IN CONSULTATION WITH MSC.

TREE PLANTING - CONTACT PROJECT MANAGER

ACCEPTED FOR CONSTRUCTION
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BELOW EXISTING SURFACE

CAUTION: PRIVATE WATERMAIN
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CAUTION: HOUSE WATER
SERVICE 25mm COPPER, APPROX
1.3m BELOW EXISTING SURFACE

CAUTION: 2x TELSTRA DIRECT
BURIED. APPROX 0.5m BELOW

EXISTING SURFACE

LEGEND GDA ‘.

]
]
T s
]
]

—— —— —— PROPOSED WATER SERVICE LOCATION

NOTES
1.

CONSTRUCTION CALLOUT

DESIGN CONTROL CALLOUT 2020

PAVEMENT TYPE P1

PAVEMENT TYPE P2

PAVEMENT TYPE P4

VERGE AND BATTERS

T(& EXISTING TREE - MINOR ENCROACHMENT
EXISTING TREE - MAJOR ENCROACHMENT,

g REFER TO ARBORIST REPORT FOR FURTHER

L DETAILS AND PROTECTION ADVICE. CONTACT

PROJECT MANAGER FOR REPORT

EXISTING TREE - FEASIBILITY OF RETAINING TREE DURING
CONSTRUCTION TO BE CONFIRMED WITH ARBORIST. TREE
TO BE REPLACED IF IT CANNOT BE SAVED. REFER TO
NOTE 8

ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS
WWW.BYDA.COM.AU (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.

ACCESS TO PROPERTIES TO BE MADE AVAILABLE BY THE
CONTRACTOR AT ALL TIMES DURING CONSTRUCTION.

REFER TO SHEET RD-0002 FOR PAVEMENT PROFILES.
REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

REFER TO SHEETS GE-0003 AND GE-0004 FOR SURVEY FEATURE
LEGEND.

HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER
MAIN WERE NOT FOUND ON SITE. DIGITISED LOCATION SHOWN BY
SURVEYOR IN CONSULTATION WITH MSC.

REFER TO TREE AND HOLLOW REPLACEMENT PLANS FOR PROPOSED
TREE PLANTING - CONTACT PROJECT MANAGER

ACCEPTED FOR CONSTRUCTION
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LEGEND GDA ‘.

DESIGN CONTROL CALLOUT 2020 ¢
CONSTRUCTION CALLOUT

PAVEMENT TYPE P1

Op 189178

Lot

PAVEMENT TYPE P2

]
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PAVEMENT TYPE P4

HOUSE WATER SERVICE 25mm COPPER, APPROX PROVIDE 1m VERGE FOR LENGTH
0.4m BELOW EXISTING SURFACE. SERVICE AND OF 15m AT CH.2420 BOTH SIDES
HOUSE METER TO BE RELOCATED AND FOR INFORMAL BUS STOP
LOWERED (BY OTHERS) PRIOR TO ROADWORKS. LOCATIONS

PROPOSED LOCATION (SHOWN INDICATIVELY)
TO BE CLEAR OF TREE PROTECTION ZONE

VERGE AND BATTERS

—— —— —— PROPOSED WATER SERVICE LOCATION

EXISTING TREE - MINOR ENCROACHMENT

EXISTING TREE - MAJOR ENCROACHMENT,

™ REFER TO ARBORIST REPORT FOR FURTHER
o DETAILS AND PROTECTION ADVICE. CONTACT
PROJECT MANAGER FOR REPORT

_ — g = — Q! —— [y w— ‘ ‘ _ _ EXISTING TREE - FEASIBILITY OF RETAINING TREE DURING
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NOTES

1. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

2|
i

PROVIDE SHALLOW TABLE DRAIN OR
LOCALISED LOW TO RETAIN ROAD SURFACE ‘ CAUTION: 2x TELSTRA DIRECT
FLOW WITHIN THE ROAD RESERVE. SHAPE BURIED. APPROX 0.6m BELOW
TO AVOID IMPACT ON TREES. EXISTING SURFACE

2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS

EXISTING LOCALISED LOWS TO BE WWW.BYDA.COM.AU (DIAL BEFORE YOU DIG). CAUTION SHALL BE

RETAINED TO MAINTAIN EXISTING EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES

DRAINAGE FLOW PATTERNS. AND PROTECTED DURING THE WORKS AS NECESSARY. FOR

CAUTION: 2x TELSTRA DIRECT SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF

| BURIED. APPROX 0.5m BELOW UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S

‘ EXISTING SURFACE DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT

‘ SURVEY MANAGER NORTH.

Vfﬁb
|
:
|
——
¥

| 3. ACCESS TO PROPERTIES TO BE MADE AVAILABLE BY THE
| CONTRACTOR AT ALL TIMES DURING CONSTRUCTION.

‘ 4. REFER TO SHEET RD-0002 FOR PAVEMENT PROFILES.
‘ 5. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

6. REFER TO SHEETS GE-0003 AND GE-0004 FOR SURVEY FEATURE
)
0 LEGEND.

‘ 7. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER
| MAIN WERE NOT FOUND ON SITE. DIGITISED LOCATION SHOWN BY
‘ SURVEYOR IN CONSULTATION WITH MSC.

‘ 8. REFER TO TREE AND HOLLOW REPLACEMENT PLANS FOR PROPOSED
TREE PLANTING - CONTACT PROJECT MANAGER

Lot 30

DP 1051661
Lot 142

DP 806941

- ACCEPTED FOR CONSTRUCTION
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CAUTION: 2x TELSTRA DIRECT
BURIED. APPROX 0.9m BELOW

EXISTING SURFACE

TREES WITHIN DESIGN FOOTPRINT.
LOCALLY STEEPEN BATTER TO
REDUCE IMPACT. IMPACT BEING
ASSESSED BY OTHERS. SHOWN AT 4:1

EXISTING LOCALISED LOWS TO BE
RETAINED TO MAINTAIN EXISTING
DRAINAGE FLOW PATTERNS.

CAUTION: TELSTRA 100 POLY
COPPER. APPROX 0.8m BELOW
EXISTING SURFACE

1142
\f)()P 806041

GDA ]

DESIGN CONTROL CALLOUT 2020 ¢
CONSTRUCTION CALLOUT

S PAVEMENT TYPE P1

S PAVEMENT TYPE P2

S PAVEMENT TYPE P3

S PAVEMENT TYPE P4

S VERGE AND BATTERS

S CONCRETE

PROPOSED WATER SERVICE LOCATION

EXISTING TREE - MINOR ENCROACHMENT

EXISTING TREE - MAJOR ENCROACHMENT,
REFER TO ARBORIST REPORT FOR FURTHER
DETAILS AND PROTECTION ADVICE. CONTACT
PROJECT MANAGER FOR REPORT

EXISTING TREE - FEASIBILITY OF RETAINING TREE DURING
CONSTRUCTION TO BE CONFIRMED WITH ARBORIST. TREE
TO BE REPLACED IF IT CANNOT BE SAVED. REFER TO
NOTE 8

NOTES

1. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS
WWW.BYDA.COM.AU (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.

3. ACCESS TO PROPERTIES TO BE MADE AVAILABLE BY THE
CONTRACTOR AT ALL TIMES DURING CONSTRUCTION.

4. REFER TO SHEET RD-0002 FOR PAVEMENT PROFILES.
5. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

6. REFER TO SHEETS GE-0003 AND GE-0004 FOR SURVEY FEATURE
LEGEND.

7. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER
MAIN WERE NOT FOUND ON SITE. DIGITISED LOCATION SHOWN BY
SURVEYOR IN CONSULTATION WITH MSC.

8. REFER TO TREE AND HOLLOW REPLACEMENT PLANS FOR PROPOSED
TREE PLANTING - CONTACT PROJECT MANAGER

ACCEPTED FOR CONSTRUCTION
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Lot

HOUSE WATER SERVICE 25mm COPPER, APPROX
0.4m BELOW EXISTING SURFACE. SERVICE AND
HOUSE METER TO BE RELOCATED AND LOWERED
(BY OTHERS) PRIOR TO ROADWORKS. PROPOSED
LOCATION (SHOWN INDICATIVELY) TO BE CLEAR OF
TREE PROTECTION ZONE

CONSTRUCT WIDENED
VERGE AREA (2m WIDE) AND
CONCRETE PLATFORM.
REFER TO SHEET RD-0037

DP

DP 590600

Lot 111

CAUTION: 300mm PC WATER MAIN.
REFER TO SHEET RD-0037 FOR
FURTHER INFORMATION.
RELOCATE MARKER

60002
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WIDEN SHOULDER TO
3m ACROSS CULVERT

CAUTION: TELSTRA 100mm POLY
COPPER. IMPACT AND TREATMENT
TO BE CONFIRMED ON SITE

SEE SHEET RD-0037

NO FINES CONCRETE BACKFILL FOR
AREAS BETWEEN EXISTING AND NEW
WINGWALLS. REFER TO STRUCTURAL
PLANS DS2022/000422 FOR DETAILS

EXTEND EXISTING 3 CELL 4m X 4m RCBC
BOTH SIDES, INCLUDING BARRIER
UPGRADE. REFER TO STRUCTURAL
PLANS DS2022/000422 FOR DETAILS

REMOVE 2 TREES. REFER TO NOTE 8

LOCALLY STEEPEN BATTERS TO AVOID
IMPACT ON TREES. SHOWN AT 2:1.
FURTHER ADVICE ON TREATMENT MAY

BE REQUIRED AT CONSTRUCTION

DESIGN CONTROL CALLOUT
CONSTRUCTION CALLOUT

S PAVEMENT TYPE P1
S PAVEMENT TYPE P2
S PAVEMENT TYPE P3
S PAVEMENT TYPE P4
S VERGE AND BATTERS
S CONCRETE

NOTE 8

NOTES

GDA

2020 o‘

PROPOSED WATER SERVICE LOCATION

EXISTING TREE - MINOR ENCROACHMENT

EXISTING TREE - MAJOR ENCROACHMENT,
REFER TO ARBORIST REPORT FOR FURTHER
DETAILS AND PROTECTION ADVICE. CONTACT
PROJECT MANAGER FOR REPORT

EXISTING TREE - FEASIBILITY OF RETAINING TREE DURING
CONSTRUCTION TO BE CONFIRMED WITH ARBORIST. TREE
TO BE REPLACED IF IT CANNOT BE SAVED. REFER TO

1. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS

OTHERWISE STATED.

2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY

SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS

WWW.BYDA.COM.AU (DIAL BEFORE YOU DIG). CAUTION SHALL BE

EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES

AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT

SURVEY MANAGER NORTH.

3. ACCESS TO PROPERTIES TO BE MADE AVAILABLE BY THE
CONTRACTOR AT ALL TIMES DURING CONSTRUCTION.

LEGEND.

REFER TO SHEET RD-0002 FOR PAVEMENT PROFILES.
REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

REFER TO SHEETS GE-0003 AND GE-0004 FOR SURVEY FEATURE

HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER

MAIN WERE NOT FOUND ON SITE. DIGITISED LOCATION SHOWN BY

SURVEYOR IN CONSULTATION WITH MSC.

= 8. REFER TO TREE AND HOLLOW REPLACEMENT PLANS FOR PROPOSED
c‘?l) TREE PLANTING - CONTACT PROJECT MANAGER
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DESIGN CONTROL CALLOUT 2020 ¢
CONSTRUCTION CALLOUT

S PAVEMENT TYPE P1

S PAVEMENT TYPE P2

S PAVEMENT TYPE P3

S PAVEMENT TYPE P4

S VERGE AND BATTERS

PROPOSED WATER SERVICE LOCATION

EXISTING TREE - MINOR ENCROACHMENT

EXISTING TREE - MAJOR ENCROACHMENT,
REFER TO ARBORIST REPORT FOR FURTHER
DETAILS AND PROTECTION ADVICE. CONTACT
PROJECT MANAGER FOR REPORT

EXISTING TREE - FEASIBILITY OF RETAINING TREE DURING
CONSTRUCTION TO BE CONFIRMED WITH ARBORIST. TREE
TO BE REPLACED IF IT CANNOT BE SAVED. REFER TO
NOTE 8

NOTES

1. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS
WWW.BYDA.COM.AU (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.

3. ACCESS TO PROPERTIES TO BE MADE AVAILABLE BY THE
CONTRACTOR AT ALL TIMES DURING CONSTRUCTION.

4. REFER TO SHEET RD-0002 FOR PAVEMENT PROFILES.
5. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

6. REFER TO SHEETS GE-0003 AND GE-0004 FOR SURVEY FEATURE
LEGEND.

7. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER
MAIN WERE NOT FOUND ON SITE. DIGITISED LOCATION SHOWN BY
SURVEYOR IN CONSULTATION WITH MSC.

8. REFER TO TREE AND HOLLOW REPLACEMENT PLANS FOR PROPOSED
TREE PLANTING - CONTACT PROJECT MANAGER

ACCEPTED FOR CONSTRUCTION
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PLACE LOOSE ROCK RIP RAP 250mm-
300mm IN EXISITNG CREEK BED
UPSTREAM OF THE RENO MATTRESS.

CULVERT EXTENSION, SHARED PATH AND
PEDESTRIAN FENCE SHOWN INDICATIVELY. REFER
TO STRUCTURAL PLANS DS2022/000422 FOR DETAILS |— —
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— ) AN
PLACE 6m LENGTH OF GABION
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jy AND RAIL BARRIER ACROSS
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‘ \( " [ CONSTRUCT 10m
\ A / CONCRETE PLATFORM ON
A [ _ _
L%? ‘% — =< APPROACHES TO CULVERT
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5 —————

CAUTION: WATERMAIN.
REFER TO NOTE 2

GDA

LEGEND 2020 .‘.

ROCK RIP RAP 250-300mm

[
N \/,\4\

RENO MATTRESS

GABION BASKET WALL

NO FINES CONCRETE BACKFILL

UTILITY POTHOLE LOCATION. REFER TO SEPARATE
UTILITY REPORT (WITH PROJECT MANAGER)

CONCRETE

PEDESTRIAN FENCING
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\ \\ \\ { NOTES
CONSTRUCT WIDENED VERGE 1. FOR ANY CREEK REMEDIATION WORK ON PRIVATE PROPERTY,
AREA (2m WIDE) FOR PERMISSION TO ACCESS THE PROPERTY MUST BE AUTHORISED BY THE
MAINTENANCE PURPOSES. MR209 - DENMAN ROAD OWNER.
|| TOPSOIL AND HYDROSEED W\ |
CONSTRUCT 10m CONSTRUCT WIDENED VERGE
CONCRETE PLATFORM ON AREA (2m WIDE) FOR
APPROACHES TO CULVERT MAINTENANCE PURPOSES.
WITH PEDESTRIAN FENCING \\ \\ Y4 v TOPSOIL AND HYDROSEED
[Mcoo] i \\ s
[ [ ] [ [ [ I\
] ] W
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O Or RIL O AA
= DP — DP — DP DF — —DP \
Y o PROVIDE RENO MATTRESS OR
7 SIMILAR STABILISATION TREATMENT
TO BATTER AREAS THAT ARE
EXISTING 1650mm DIA RCP OUTLETS TO EXISTING RCBC EXPECTED TO BE STEEPER THAN 2:1
WINGWALL. NEW WINGWALL TO TIE INTO EXISTING TO
AVOID IMPACT ON 1650mm DIA RCP OUTLET. REFER TO
REMOVE 2 TREES REGULAR PERFORMANCE POST
STRUCTURAL PLANS DS2022/000422 FOR DETAILS AND RAIL BARRIER ACROSS o
2 CULVERT. REFER TO STRUCTURAL
5 UNKNOWN MINOR PVC PIPE WITHIN THE PLANS DS2022/000422 FOR DETAILS
é EXISTING 1650mm DIA RCP TO BE
Z INVESTIGATED DURING CONSTRUCTION EXTEND EXISTING 3 CELL 4m X 4m RCBC BOTH
3 SIDES, INCLUDING BARRIER UPGRADE. REFER TO
E STRUCTURAL PLANS DS2022/000422 FOR DETAILS
O_ PLACE RENO MATTRESS 4m WIDE (WITHIN ROAD RESERVE).
= EXTENTS OF CREEK RE-SHAPING TO BE CONFIRMED ON
0 SITE TO MINIMISE EXTENT OF WORK IN PRIVATE PROPERTY. ACCEPTED FOR CONSTRUCTION
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DESIGN FEATURES NOTES LEGEND GDA /']
LE = EDGE LINE 1. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER EXTENT OF EXISTING PAVEMENT 2020 ¢
ES = EDGE OF SHOULDER MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN
EV = EDGE OF VERGE SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DK/DJ =TABLE DRAIN DIGITISED LOCATION. [
IA = BATTER INTERFACE POST AND RAIL SAFETY BARRIER
LD = BB LINEMARKING 2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
CF = SA GUTTER FLOW LINE SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100 EXISTING POST AND RAIL SAFETY BARRIER
CB = BACK OF KERB OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.
3. FORUTILITIES SHOWN ON CROSS SECTIONS REFER TO DETAIL PLANS
FOR DETAILS
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DESIGN FEATURES NOTES LEGEND GDA ‘.
LE = EDGE LINE 1. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER 2020 ¢
ES = EDGE OF SHOULDER MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN EXTENT OF EXISTING PAVEMENT
EV = EDGE OF VERGE SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DK/DJ =TABLE DRAIN DIGITISED LOCATION. l
IA = BATTER INTERFACE POST AND RAIL SAFETY BARRIER
LD =BB LINEMARKING 2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
CF = SA GUTTER FLOW LINE SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100 EXISTING POST AND RAIL SAFETY BARRIER
CB =BACK OF KERB OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.
3. FOR UTILITIES SHOWN ON CROSS SECTIONS REFER TO DETAIL PLANS
FOR DETAILS
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DESIGN FEATURES

LE = EDGE LINE

ES = EDGE OF SHOULDER
EV = EDGE OF VERGE

DK /DJ = TABLE DRAIN

IA = BATTER INTERFACE

LD = BB LINEMARKING

CF = SA GUTTER FLOW LINE
CB = BACK OF KERB

NOTES

1. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER
MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN
SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DIGITISED LOCATION.

LEGEND

2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100
OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT

GDA
2020 o‘.

EXTENT OF EXISTING PAVEMENT
POST AND RAIL SAFETY BARRIER

EXISTING POST AND RAIL SAFETY BARRIER

SURVEY MANAGER NORTH.
3. FOR UTILITIES SHOWN ON CROSS SECTIONS REFER TO DETAIL PLANS
FOR DETAILS
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DESIGN FEATURES NOTES LEGEND GDA ‘.
LE = EDGE LINE 1. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER 2020 ®
ES = EDGE OF SHOULDER MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN EXTENT OF EXISTING PAVEMENT
EV = EDGE OF VERGE SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DK /DJ = TABLE DRAIN DIGITISED LOCATION. l
IA = BATTER INTERFACE POST AND RAIL SAFETY BARRIER
LD = BB LINEMARKING 2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
CF = SA GUTTER FLOW LINE SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100 EXISTING POST AND RAIL SAFETY BARRIER
CB = BACK OF KERB OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.
3. FOR UTILITIES SHOWN ON CROSS SECTIONS REFER TO DETAIL PLANS
FOR DETALS
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LE = EDGE LINE 1. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER 2020 ¢
ES = EDGE OF SHOULDER MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN EXTENT OF EXISTING PAVEMENT
EV = EDGE OF VERGE SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DK / DJ = TABLE DRAIN DIGITISED LOCATION. |‘
A = BATTER INTEREACE POST AND RAIL SAFETY BARRIER
LD = BB LINEMARKING 2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
CF = SA GUTTER FLOW LINE SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100 EXISTING POST AND RAIL SAFETY BARRIER
CB = BACK OF KERB OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
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SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
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LE = EDGE LINE 1. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER 2020 ¢
ES = EDGE OF SHOULDER MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN EXTENT OF EXISTING PAVEMENT
EV = EDGE OF VERGE SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DK/DJ =TABLE DRAIN DIGITISED LOCATION. l
IA = BATTER INTERFACE POST AND RAIL SAFETY BARRIER
LD = BB LINEMARKING 2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
CF = SA GUTTER FLOW LINE SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100 EXISTING POST AND RAIL SAFETY BARRIER
CB = BACK OF KERB OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
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FOR DETAILS
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RAMROD CREEK CULVERT. REFER TO
SEPARATE STRUCTURAL PLANS
DS2022/000422 FOR EXTENSION AND
BARRIER DETAILS

DESIGN FEATURES

LE = EDGE LINE

ES = EDGE OF SHOULDER
EV = EDGE OF VERGE

DK /DJ = TABLE DRAIN

IA = BATTER INTERFACE

LD = BB LINEMARKING

CF =SA GUTTER FLOW LINE
CB = BACK OF KERB

NOTES

1. HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER
MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN
SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DIGITISED LOCATION.

2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100
OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT

LEGEND GDA

2020 o‘.

EXTENT OF EXISTING PAVEMENT
l POST AND RAIL SAFETY BARRIER

EXISTING POST AND RAIL SAFETY BARRIER

SURVEY MANAGER NORTH.
r 3. FOR UTILITIES SHOWN ON CROSS SECTIONS REFER TO DETAIL PLANS
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ES = EDGE OF SHOULDER MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN EXTENT OF EXISTING PAVEMENT
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DK /DJ = TABLE DRAIN DIGITISED LOCATION. l
IA = BATTER INTERFACE POST AND RAIL SAFETY BARRIER
LD = BB LINEMARKING 2. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY
CF = SA GUTTER FLOW LINE SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100 EXISTING POST AND RAIL SAFETY BARRIER
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SURVEY MANAGER NORTH.
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LE = EDGE LINE

ES = EDGE OF SHOULDER
EV = EDGE OF VERGE

DK /DJ = TABLE DRAIN

IA = BATTER INTERFACE

LD = BB LINEMARKING

CF = SA GUTTER FLOW LINE
CB = BACK OF KERB

NOTES

1.

HDPE RISING SEWER MAIN AND 375mm DIA ASBESTOS REUSE WATER
MAIN WERE NOT FOUND ON SITE AND HAVE THEREFORE NOT BEEN
SHOWN ON THE CROSS SECTIONS. REFER TO DETAIL PLANS FOR
DIGITISED LOCATION.

. THE LOCATION OF EXISTING UTILITIES HAVE BEEN PARTIALLY

SURVEYED. OBTAIN THE RELEVANT UTILITY PLANS BY DIALING PH 1100
OR FAX 1300652077 (DIAL BEFORE YOU DIG). CAUTION SHALL BE
EXERCISED WHEN WORKING IN THE VICINITY OF ALL UTILITY SERVICES
AND PROTECTED DURING THE WORKS AS NECESSARY. FOR
SUBSURFACE UTILITY INFORMATION (SUI) LOCATION CLASS OF
UTILITIES SHOWN ON PLANS, REFER TO TfNSW SURVEYOR'S
DOCUMENT "HV4366 UGRD UTILITY REPORT_210915", OR CONTACT
SURVEY MANAGER NORTH.

. FOR UTILITIES SHOWN ON CROSS SECTIONS REFER TO DETAIL PLANS
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CONSTRUCTION CALLOUT
LINEMARKING CALLOUT

SAFETY BARRIER CALLOUT
PROPOSED LINEMARKING
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—o—o—  PEDESTRIAN FENCE
W BEAM / THRIE BEAM GUARD RAIL
) EXISTING SIGNAGE LOCATION

PROPOSED SIGNAGE LOCATION

. PROPOSED GUIDE POSTS

NEW SIGN TO BE INSTALLED

EXISTING SIGN TO BE RETAINED OR RELOCATED

EXISTING SIGN TO BE REMOVED

NOTES

1. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

2. ALL REDUNDANT LINEMARKING TO BE REMOVED. REINSTATE EXISTING
LINEMARKING AFFECTED BY PAVEMENT RE-SHEETING.

3. LINEMARKING AND RETRO REFLECTIVE PAVEMENT MARKERS (RRPM)
TO BE INSTALLED IN ACCORDANCE WITH TfNSW DELINEATION
GUIDELINES.

4. SIGNPOSTING LOCATION AND ORIENTATION TO BE INSTALLED IN
ACCORDANCE WITH AS1742.2 AND TINSW SUPPLEMENTS.

5. EXISTING SIGNS TO BE REMOVED OR RELOCATED HAVE BEEN
IDENTIFIED ONLY. EXISTING SIGNS WHICH ARE NOT NOTED ARE TO
REMAIN UNLESS APPROVED BY THE PRINCIPALS REPRESENTATIVE.

6. FOR SIGN POST AND FOOTING DETAILS REFER TO TfNSW ACCEPTANCE
DOCUMENT FOR FRANGIBLE SIGN POST PRODUCT.

7. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

8. REFER TO SHEETS GE-0004 AND GE-0005 FOR SURVEY FEATURE
LEGEND.

9. NEW GUIDEPOSTS TO BE INSTALLED AT 60m SPACINGS IN THE VERGE
AREAS WITHOUT SAFETY BARRIER.
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3. LINEMARKING AND RETRO REFLECTIVE PAVEMENT MARKERS (RRPM)
TO BE INSTALLED IN ACCORDANCE WITH TfNSW DELINEATION
GUIDELINES.
4. SIGNPOSTING LOCATION AND ORIENTATION TO BE INSTALLED IN
ACCORDANCE WITH AS1742.2 AND TINSW SUPPLEMENTS.
5. EXISTING SIGNS TO BE REMOVED OR RELOCATED HAVE BEEN
IDENTIFIED ONLY. EXISTING SIGNS WHICH ARE NOT NOTED ARE TO
REMAIN UNLESS APPROVED BY THE PRINCIPALS REPRESENTATIVE.
6. FOR SIGN POST AND FOOTING DETAILS REFER TO TINSW ACCEPTANCE
DOCUMENT FOR FRANGIBLE SIGN POST PRODUCT.
7. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.
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z LEGEND.
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EXISTING SIGN TO BE REMOVED

NOTES

1. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

2. ALL REDUNDANT LINEMARKING TO BE REMOVED. REINSTATE EXISTING
LINEMARKING AFFECTED BY PAVEMENT RE-SHEETING.

3. LINEMARKING AND RETRO REFLECTIVE PAVEMENT MARKERS (RRPM)
TO BE INSTALLED IN ACCORDANCE WITH TfNSW DELINEATION
GUIDELINES.

4. SIGNPOSTING LOCATION AND ORIENTATION TO BE INSTALLED IN
ACCORDANCE WITH AS1742.2 AND TINSW SUPPLEMENTS.

5. EXISTING SIGNS TO BE REMOVED OR RELOCATED HAVE BEEN
IDENTIFIED ONLY. EXISTING SIGNS WHICH ARE NOT NOTED ARE TO
REMAIN UNLESS APPROVED BY THE PRINCIPALS REPRESENTATIVE.

6. FOR SIGN POST AND FOOTING DETAILS REFER TO TfNSW ACCEPTANCE
DOCUMENT FOR FRANGIBLE SIGN POST PRODUCT.

7. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

8. REFER TO SHEETS GE-0004 AND GE-0005 FOR SURVEY FEATURE
LEGEND.

9. NEW GUIDEPOSTS TO BE INSTALLED AT 60m SPACINGS IN THE VERGE
AREAS WITHOUT SAFETY BARRIER.
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1. ALL WORKS TO BE CARRIED OUT IN ACCORDANCE WITH CURRENT
TINSW QA SPECIFICATIONS AND AUSTRALIAN STANDARDS UNLESS
OTHERWISE STATED.

2. ALL REDUNDANT LINEMARKING TO BE REMOVED. REINSTATE EXISTING
LINEMARKING AFFECTED BY PAVEMENT RE-SHEETING.

3. LINEMARKING AND RETRO REFLECTIVE PAVEMENT MARKERS (RRPM)
TO BE INSTALLED IN ACCORDANCE WITH TfNSW DELINEATION
GUIDELINES.

4. SIGNPOSTING LOCATION AND ORIENTATION TO BE INSTALLED IN
ACCORDANCE WITH AS1742.2 AND TINSW SUPPLEMENTS.

5. EXISTING SIGNS TO BE REMOVED OR RELOCATED HAVE BEEN
IDENTIFIED ONLY. EXISTING SIGNS WHICH ARE NOT NOTED ARE TO
REMAIN UNLESS APPROVED BY THE PRINCIPALS REPRESENTATIVE.

6. FOR SIGN POST AND FOOTING DETAILS REFER TO TfNSW ACCEPTANCE
DOCUMENT FOR FRANGIBLE SIGN POST PRODUCT.

7. REFER TO MODEL DRAWING R0300-01 FOR KERB PROFILES.

8. REFER TO SHEETS GE-0004 AND GE-0005 FOR SURVEY FEATURE
LEGEND.

9. NEW GUIDEPOSTS TO BE INSTALLED AT 60m SPACINGS IN THE VERGE
AREAS WITHOUT SAFETY BARRIER.
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LINEMARKING AFFECTED BY PAVEMENT RE-SHEETING.

. LINEMARKING AND RETRO REFLECTIVE PAVEMENT MARKERS (RRPM)
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. SIGNPOSTING LOCATION AND ORIENTATION TO BE INSTALLED IN
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. EXISTING SIGNS TO BE REMOVED OR RELOCATED HAVE BEEN
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DISCLAIMER FOR DETAIL SURVEYS

THE SURVEY FROM WHICH THIS MODEL WAS CREATED WAS CARRIED
OUT TO COMPLY WITH THE REQUIREMENTS OF THE CLIENT, AS
DEFINED IN THE SURVEY INSTRUCTION. ANY PERSON OR
ORGANISATION WHO RELIES ON THIS SURVEY FOR ANY PURPOSE
OTHER THAN THAT FOR WHICH IT WAS CARRIED OUT, DOES SO AT
THEIR OWN RISK.

SURVEY CONTROL INFORMATION IS REGARDED AS SUITABLE FOR
THE SURVEY AND CORRECT AT THE TIME OF SURVEY, BUT SHOULD
BE VERIFIED BEFORE BEING USED. ANY PUBLIC UTILITIES AND
SERVICES SHOWN IN THIS MODEL HAVE BEEN LOCATED BY USING
VISIBLE SURFACE FEATURES ONLY AND COMPLY WITH THE
REQUIREMENTS SPECIFIED BY THE CLIENT IN THE SCOPE OF WORKS.
A FULL INVESTIGATION OF SUBSURFACE UTILITIES, INCLUDING A
'CLASS A" LOCATION SURVEY (REFER TO AUSTRALIAN STANDARD
AS5488), MAY BE REQUIRED BEFORE CARRYING OUT ANY DESIGN OR
CONSTRUCTION ACTIVITY IN OR NEAR THE SURVEYED AREA.

DISCLAIMER FOR PLAN OF SURVEY INFRASTRUCTURE

“SURVEY INFRASTRUCTURE” IS DEFINED AS PERMANENT SURVEY
MARKS AND CADASTRAL REFERENCE MARKS THAT REFERENCE THE
NEW SOUTH WALES CADASTRE, BOTH BEING DEFINED IN THE
“SURVEYING AND SPATIAL INFORMATION REGULATION".
THIS DRAWING HIGHLIGHTS SURVEY INFRASTRUCTURE IN THE
GENERAL VICINITY OF THE PROPOSED CONSTRUCTION FOOTPRINT.
THE PURPOSE OF THIS DIAGRAM AND THE ASSOCIATED SURVEY
INFRASTRUCTURE SCHEDULE IS TO ASSIST THE CONTRACTOR TO
CARE, PROTECT AND PRESERVE SURVEY INFRASTRUCTURE AS
REQUIRED UNDER THE LAW IN NEW SOUTH WALES.
THE SURVEY INFRASTRUCTURE MARKS SHOWN HAVE BEEN
SURVEYED AND/OR CALCULATED FROM THE DEPOSITED PLANS AND
THE STATE CONTROL NETWORK AND SHOULD BE VERIFIED FOR
COMPLETENESS.
THE SUPPLIED COORDINATES VARY IN ACCURACY AND SHALL BE
VERIFIED BY A LAND SURVEYOR, AS DEFINED UNDER THE SURVEYING
& SPATIAL INFORMATION ACT, PRIOR TO THE COMMENCEMENT OF
ANY CONSTRUCTION ACTIVITY WITHIN OR NEAR THE CONSTRUCTION
LIMITS DEPICTED.
THE RMS HUNTER SURVEY UNIT MANAGER IS THE PRIMARY POINT OF
CONTACT FOR MATTERS ON PRESERVATION OF SURVEY
INFRASTRUCTURE IN ACCORDANCE WITH THE SURVEYING AND
SPATIAL INFORMATION ACT AND REGULATION IN REGARD TO
INFRASTRUCTURE PROJECTS MANAGED BY RMS.
PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES
THAT MAY AFFECT THE SURVEY INFRASTRUCTURE, CONTACT THE
NSW DEPARTMENT OF LAND AND PROPERTY INFORMATION TO
OBTAIN THE SURVEYOR GENERAL'S AUTHORITY TO DISTURB THOSE
SURVEY MARKS FORMING PART OF THE SURVEY INFRASTRUCTURE
AFFECTED BY THE WORKS. COMPLY WITH SURVEYOR GENERAL'S
DIRECTIONS NO.11 "PRESERVATION OF SURVEY INFRASTRUCTURE".
PERMANENT SURVEY & CADASTRAL REFERENCE MARKS ARE
PROTECTED UNDER SECTION 24 OF THE SURVEYING AND SPATIAL
INFORMATION ACT. REFER TO AN APPLICATION UNDER SECTION 88
OF THE SURVEYING AND SPATIAL INFORMATION REGULATION FOR
THE PROCESS TO REMOVE OR OBLITERATE MARKS.
THE CONSTRUCTION FOOTPRINT DOES NOT EXTEND TO ASSOCIATED
WORKS SUCH AS (BUT NOT LIMITED TO);
: UTILITY ADJUSTMENTS

TEMPORARY ACCESS TRACKS

STOCKPILES

ENVIRONMENTAL CONSTRAINTS LIMITS

TRAFFIC CONTROL

SITE COMPOUNDS

ACCEPTED FOR CONSTRUCTION
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DISCLAIMER FOR DETAIL SURVEYS

THE SURVEY FROM WHICH THIS MODEL WAS CREATED WAS CARRIED
OUT TO COMPLY WITH THE REQUIREMENTS OF THE CLIENT, AS
DEFINED IN THE SURVEY INSTRUCTION. ANY PERSON OR
ORGANISATION WHO RELIES ON THIS SURVEY FOR ANY PURPOSE
OTHER THAN THAT FOR WHICH IT WAS CARRIED OUT, DOES SO AT
THEIR OWN RISK.

SURVEY CONTROL INFORMATION IS REGARDED AS SUITABLE FOR
THE SURVEY AND CORRECT AT THE TIME OF SURVEY, BUT SHOULD
BE VERIFIED BEFORE BEING USED. ANY PUBLIC UTILITIES AND
SERVICES SHOWN IN THIS MODEL HAVE BEEN LOCATED BY USING
VISIBLE SURFACE FEATURES ONLY AND COMPLY WITH THE
REQUIREMENTS SPECIFIED BY THE CLIENT IN THE SCOPE OF WORKS.
A FULL INVESTIGATION OF SUBSURFACE UTILITIES, INCLUDING A
'CLASS A" LOCATION SURVEY (REFER TO AUSTRALIAN STANDARD
AS5488), MAY BE REQUIRED BEFORE CARRYING OUT ANY DESIGN OR
CONSTRUCTION ACTIVITY IN OR NEAR THE SURVEYED AREA.

DISCLAIMER FOR PLAN OF SURVEY INFRASTRUCTURE

“SURVEY INFRASTRUCTURE” IS DEFINED AS PERMANENT SURVEY
MARKS AND CADASTRAL REFERENCE MARKS THAT REFERENCE THE
NEW SOUTH WALES CADASTRE, BOTH BEING DEFINED IN THE
“SURVEYING AND SPATIAL INFORMATION REGULATION".
THIS DRAWING HIGHLIGHTS SURVEY INFRASTRUCTURE IN THE
GENERAL VICINITY OF THE PROPOSED CONSTRUCTION FOOTPRINT.
THE PURPOSE OF THIS DIAGRAM AND THE ASSOCIATED SURVEY
INFRASTRUCTURE SCHEDULE IS TO ASSIST THE CONTRACTOR TO
CARE, PROTECT AND PRESERVE SURVEY INFRASTRUCTURE AS
REQUIRED UNDER THE LAW IN NEW SOUTH WALES.
THE SURVEY INFRASTRUCTURE MARKS SHOWN HAVE BEEN
SURVEYED AND/OR CALCULATED FROM THE DEPOSITED PLANS AND
THE STATE CONTROL NETWORK AND SHOULD BE VERIFIED FOR
COMPLETENESS.
THE SUPPLIED COORDINATES VARY IN ACCURACY AND SHALL BE
VERIFIED BY A LAND SURVEYOR, AS DEFINED UNDER THE SURVEYING
& SPATIAL INFORMATION ACT, PRIOR TO THE COMMENCEMENT OF
ANY CONSTRUCTION ACTIVITY WITHIN OR NEAR THE CONSTRUCTION
LIMITS DEPICTED.
THE RMS HUNTER SURVEY UNIT MANAGER IS THE PRIMARY POINT OF
CONTACT FOR MATTERS ON PRESERVATION OF SURVEY
INFRASTRUCTURE IN ACCORDANCE WITH THE SURVEYING AND
SPATIAL INFORMATION ACT AND REGULATION IN REGARD TO
INFRASTRUCTURE PROJECTS MANAGED BY RMS.
PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES
THAT MAY AFFECT THE SURVEY INFRASTRUCTURE, CONTACT THE
NSW DEPARTMENT OF LAND AND PROPERTY INFORMATION TO
OBTAIN THE SURVEYOR GENERAL'S AUTHORITY TO DISTURB THOSE
SURVEY MARKS FORMING PART OF THE SURVEY INFRASTRUCTURE
AFFECTED BY THE WORKS. COMPLY WITH SURVEYOR GENERAL'S
DIRECTIONS NO.11 "PRESERVATION OF SURVEY INFRASTRUCTURE".
PERMANENT SURVEY & CADASTRAL REFERENCE MARKS ARE
PROTECTED UNDER SECTION 24 OF THE SURVEYING AND SPATIAL
INFORMATION ACT. REFER TO AN APPLICATION UNDER SECTION 88
OF THE SURVEYING AND SPATIAL INFORMATION REGULATION FOR
THE PROCESS TO REMOVE OR OBLITERATE MARKS.
THE CONSTRUCTION FOOTPRINT DOES NOT EXTEND TO ASSOCIATED
WORKS SUCH AS (BUT NOT LIMITED TO);
: UTILITY ADJUSTMENTS

TEMPORARY ACCESS TRACKS

STOCKPILES

ENVIRONMENTAL CONSTRAINTS LIMITS

TRAFFIC CONTROL

SITE COMPOUNDS
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DISCLAIMER FOR DETAIL SURVEYS

THE SURVEY FROM WHICH THIS MODEL WAS CREATED WAS CARRIED
OUT TO COMPLY WITH THE REQUIREMENTS OF THE CLIENT, AS
DEFINED IN THE SURVEY INSTRUCTION. ANY PERSON OR
ORGANISATION WHO RELIES ON THIS SURVEY FOR ANY PURPOSE
OTHER THAN THAT FOR WHICH IT WAS CARRIED OUT, DOES SO AT
THEIR OWN RISK.

SURVEY CONTROL INFORMATION IS REGARDED AS SUITABLE FOR
THE SURVEY AND CORRECT AT THE TIME OF SURVEY, BUT SHOULD
BE VERIFIED BEFORE BEING USED. ANY PUBLIC UTILITIES AND
SERVICES SHOWN IN THIS MODEL HAVE BEEN LOCATED BY USING
VISIBLE SURFACE FEATURES ONLY AND COMPLY WITH THE
REQUIREMENTS SPECIFIED BY THE CLIENT IN THE SCOPE OF WORKS.
A FULL INVESTIGATION OF SUBSURFACE UTILITIES, INCLUDING A
'CLASS A" LOCATION SURVEY (REFER TO AUSTRALIAN STANDARD

CONSTRUCTION ACTIVITY IN OR NEAR THE SURVEYED AREA.
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DISCLAIMER FOR PLAN OF SURVEY INFRASTRUCTURE

“SURVEY INFRASTRUCTURE” IS DEFINED AS PERMANENT SURVEY
MARKS AND CADASTRAL REFERENCE MARKS THAT REFERENCE THE

“SURVEYING AND SPATIAL INFORMATION REGULATION".

GENERAL VICINITY OF THE PROPOSED CONSTRUCTION FOOTPRINT.
THE PURPOSE OF THIS DIAGRAM AND THE ASSOCIATED SURVEY
INFRASTRUCTURE SCHEDULE IS TO ASSIST THE CONTRACTOR TO
CARE, PROTECT AND PRESERVE SURVEY INFRASTRUCTURE AS
REQUIRED UNDER THE LAW IN NEW SOUTH WALES.

THE SURVEY INFRASTRUCTURE MARKS SHOWN HAVE BEEN
SURVEYED AND/OR CALCULATED FROM THE DEPOSITED PLANS AND
THE STATE CONTROL NETWORK AND SHOULD BE VERIFIED FOR
COMPLETENESS.

THE SUPPLIED COORDINATES VARY IN ACCURACY AND SHALL BE
VERIFIED BY A LAND SURVEYOR, AS DEFINED UNDER THE SURVEYING
& SPATIAL INFORMATION ACT, PRIOR TO THE COMMENCEMENT OF
ANY CONSTRUCTION ACTIVITY WITHIN OR NEAR THE CONSTRUCTION
LIMITS DEPICTED.

THE RMS HUNTER SURVEY UNIT MANAGER IS THE PRIMARY POINT OF
CONTACT FOR MATTERS ON PRESERVATION OF SURVEY
INFRASTRUCTURE IN ACCORDANCE WITH THE SURVEYING AND
SPATIAL INFORMATION ACT AND REGULATION IN REGARD TO
INFRASTRUCTURE PROJECTS MANAGED BY RMS.

THAT MAY AFFECT THE SURVEY INFRASTRUCTURE, CONTACT THE

OBTAIN THE SURVEYOR GENERAL'S AUTHORITY TO DISTURB THOSE
SURVEY MARKS FORMING PART OF THE SURVEY INFRASTRUCTURE
AFFECTED BY THE WORKS. COMPLY WITH SURVEYOR GENERAL'S
DIRECTIONS NO.11 "PRESERVATION OF SURVEY INFRASTRUCTURE".
PERMANENT SURVEY & CADASTRAL REFERENCE MARKS ARE
PROTECTED UNDER SECTION 24 OF THE SURVEYING AND SPATIAL
INFORMATION ACT. REFER TO AN APPLICATION UNDER SECTION 88
OF THE SURVEYING AND SPATIAL INFORMATION REGULATION FOR
THE PROCESS TO REMOVE OR OBLITERATE MARKS.

THE CONSTRUCTION FOOTPRINT DOES NOT EXTEND TO ASSOCIATED

SOUTH WALES CADASTRE, BOTH BEING DEFINED IN THE
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DISCLAIMER FOR DETAIL SURVEYS

THE SURVEY FROM WHICH THIS MODEL WAS CREATED WAS CARRIED
OUT TO COMPLY WITH THE REQUIREMENTS OF THE CLIENT, AS
DEFINED IN THE SURVEY INSTRUCTION. ANY PERSON OR
ORGANISATION WHO RELIES ON THIS SURVEY FOR ANY PURPOSE
OTHER THAN THAT FOR WHICH IT WAS CARRIED OUT, DOES SO AT
THEIR OWN RISK.

SURVEY CONTROL INFORMATION IS REGARDED AS SUITABLE FOR
THE SURVEY AND CORRECT AT THE TIME OF SURVEY, BUT SHOULD
BE VERIFIED BEFORE BEING USED. ANY PUBLIC UTILITIES AND
SERVICES SHOWN IN THIS MODEL HAVE BEEN LOCATED BY USING
VISIBLE SURFACE FEATURES ONLY AND COMPLY WITH THE
REQUIREMENTS SPECIFIED BY THE CLIENT IN THE SCOPE OF WORKS.
A FULL INVESTIGATION OF SUBSURFACE UTILITIES, INCLUDING A
'CLASS A" LOCATION SURVEY (REFER TO AUSTRALIAN STANDARD
AS5488), MAY BE REQUIRED BEFORE CARRYING OUT ANY DESIGN OR
CONSTRUCTION ACTIVITY IN OR NEAR THE SURVEYED AREA.

DISCLAIMER FOR PLAN OF SURVEY INFRASTRUCTURE

“SURVEY INFRASTRUCTURE” IS DEFINED AS PERMANENT SURVEY
MARKS AND CADASTRAL REFERENCE MARKS THAT REFERENCE THE
NEW SOUTH WALES CADASTRE, BOTH BEING DEFINED IN THE
“SURVEYING AND SPATIAL INFORMATION REGULATION".
THIS DRAWING HIGHLIGHTS SURVEY INFRASTRUCTURE IN THE
GENERAL VICINITY OF THE PROPOSED CONSTRUCTION FOOTPRINT.
THE PURPOSE OF THIS DIAGRAM AND THE ASSOCIATED SURVEY
INFRASTRUCTURE SCHEDULE IS TO ASSIST THE CONTRACTOR TO
CARE, PROTECT AND PRESERVE SURVEY INFRASTRUCTURE AS
REQUIRED UNDER THE LAW IN NEW SOUTH WALES.
THE SURVEY INFRASTRUCTURE MARKS SHOWN HAVE BEEN
SURVEYED AND/OR CALCULATED FROM THE DEPOSITED PLANS AND
THE STATE CONTROL NETWORK AND SHOULD BE VERIFIED FOR
COMPLETENESS.
THE SUPPLIED COORDINATES VARY IN ACCURACY AND SHALL BE
VERIFIED BY A LAND SURVEYOR, AS DEFINED UNDER THE SURVEYING
& SPATIAL INFORMATION ACT, PRIOR TO THE COMMENCEMENT OF
ANY CONSTRUCTION ACTIVITY WITHIN OR NEAR THE CONSTRUCTION
LIMITS DEPICTED.
THE RMS HUNTER SURVEY UNIT MANAGER IS THE PRIMARY POINT OF
CONTACT FOR MATTERS ON PRESERVATION OF SURVEY
INFRASTRUCTURE IN ACCORDANCE WITH THE SURVEYING AND
SPATIAL INFORMATION ACT AND REGULATION IN REGARD TO
INFRASTRUCTURE PROJECTS MANAGED BY RMS.
PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES
THAT MAY AFFECT THE SURVEY INFRASTRUCTURE, CONTACT THE
NSW DEPARTMENT OF LAND AND PROPERTY INFORMATION TO
OBTAIN THE SURVEYOR GENERAL'S AUTHORITY TO DISTURB THOSE
SURVEY MARKS FORMING PART OF THE SURVEY INFRASTRUCTURE
AFFECTED BY THE WORKS. COMPLY WITH SURVEYOR GENERAL'S
DIRECTIONS NO.11 "PRESERVATION OF SURVEY INFRASTRUCTURE".
PERMANENT SURVEY & CADASTRAL REFERENCE MARKS ARE
PROTECTED UNDER SECTION 24 OF THE SURVEYING AND SPATIAL
INFORMATION ACT. REFER TO AN APPLICATION UNDER SECTION 88
OF THE SURVEYING AND SPATIAL INFORMATION REGULATION FOR
THE PROCESS TO REMOVE OR OBLITERATE MARKS.
THE CONSTRUCTION FOOTPRINT DOES NOT EXTEND TO ASSOCIATED
WORKS SUCH AS (BUT NOT LIMITED TO);
: UTILITY ADJUSTMENTS

TEMPORARY ACCESS TRACKS

STOCKPILES

ENVIRONMENTAL CONSTRAINTS LIMITS

TRAFFIC CONTROL

SITE COMPOUNDS

ACCEPTED FOR CONSTRUCTION

25
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“SURVEY INFRASTRUCTURE” IS DEFINED AS PERMANENT SURVEY
MARKS AND CADASTRAL REFERENCE MARKS THAT REFERENCE THE
NEW SOUTH WALES CADASTRE, BOTH BEING DEFINED IN THE
“SURVEYING AND SPATIAL INFORMATION REGULATION".
THIS DRAWING HIGHLIGHTS SURVEY INFRASTRUCTURE IN THE
TO DENMAN———— GENERAL VICINITY OF THE PROPOSED CONSTRUCTION FOOTPRINT.
THE PURPOSE OF THIS DIAGRAM AND THE ASSOCIATED SURVEY
INFRASTRUCTURE SCHEDULE IS TO ASSIST THE CONTRACTOR TO
CARE, PROTECT AND PRESERVE SURVEY INFRASTRUCTURE AS
REQUIRED UNDER THE LAW IN NEW SOUTH WALES.
THE SURVEY INFRASTRUCTURE MARKS SHOWN HAVE BEEN
SURVEYED AND/OR CALCULATED FROM THE DEPOSITED PLANS AND
| THE STATE CONTROL NETWORK AND SHOULD BE VERIFIED FOR
i COMPLETENESS.

/BA01 | THE SUPPLIED COORDINATES VARY IN ACCURACY AND SHALL BE
L — DP VERIFIED BY A LAND SURVEYOR, AS DEFINED UNDER THE SURVEYING
& SPATIAL INFORMATION ACT, PRIOR TO THE COMMENCEMENT OF
| ANY CONSTRUCTION ACTIVITY WITHIN OR NEAR THE CONSTRUCTION
| LIMITS DEPICTED.
THE RMS HUNTER SURVEY UNIT MANAGER IS THE PRIMARY POINT OF
CONTACT FOR MATTERS ON PRESERVATION OF SURVEY
INFRASTRUCTURE IN ACCORDANCE WITH THE SURVEYING AND
SPATIAL INFORMATION ACT AND REGULATION IN REGARD TO
INFRASTRUCTURE PROJECTS MANAGED BY RMS.
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DISCLAIMER FOR DETAIL SURVEYS

THE SURVEY FROM WHICH THIS MODEL WAS CREATED WAS CARRIED
OUT TO COMPLY WITH THE REQUIREMENTS OF THE CLIENT, AS
DEFINED IN THE SURVEY INSTRUCTION. ANY PERSON OR
ORGANISATION WHO RELIES ON THIS SURVEY FOR ANY PURPOSE
OTHER THAN THAT FOR WHICH IT WAS CARRIED OUT, DOES SO AT
THEIR OWN RISK.

SURVEY CONTROL INFORMATION IS REGARDED AS SUITABLE FOR
THE SURVEY AND CORRECT AT THE TIME OF SURVEY, BUT SHOULD
BE VERIFIED BEFORE BEING USED. ANY PUBLIC UTILITIES AND
SERVICES SHOWN IN THIS MODEL HAVE BEEN LOCATED BY USING
VISIBLE SURFACE FEATURES ONLY AND COMPLY WITH THE
REQUIREMENTS SPECIFIED BY THE CLIENT IN THE SCOPE OF WORKS.
A FULL INVESTIGATION OF SUBSURFACE UTILITIES, INCLUDING A
'CLASS A" LOCATION SURVEY (REFER TO AUSTRALIAN STANDARD
AS5488), MAY BE REQUIRED BEFORE CARRYING OUT ANY DESIGN OR
CONSTRUCTION ACTIVITY IN OR NEAR THE SURVEYED AREA.
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“SURVEY INFRASTRUCTURE” IS DEFINED AS PERMANENT SURVEY
MARKS AND CADASTRAL REFERENCE MARKS THAT REFERENCE THE
NEW SOUTH WALES CADASTRE, BOTH BEING DEFINED IN THE
“SURVEYING AND SPATIAL INFORMATION REGULATION".
THIS DRAWING HIGHLIGHTS SURVEY INFRASTRUCTURE IN THE
GENERAL VICINITY OF THE PROPOSED CONSTRUCTION FOOTPRINT.
THE PURPOSE OF THIS DIAGRAM AND THE ASSOCIATED SURVEY
INFRASTRUCTURE SCHEDULE IS TO ASSIST THE CONTRACTOR TO
CARE, PROTECT AND PRESERVE SURVEY INFRASTRUCTURE AS
REQUIRED UNDER THE LAW IN NEW SOUTH WALES.
THE SURVEY INFRASTRUCTURE MARKS SHOWN HAVE BEEN
SURVEYED AND/OR CALCULATED FROM THE DEPOSITED PLANS AND
THE STATE CONTROL NETWORK AND SHOULD BE VERIFIED FOR
COMPLETENESS.
THE SUPPLIED COORDINATES VARY IN ACCURACY AND SHALL BE
VERIFIED BY A LAND SURVEYOR, AS DEFINED UNDER THE SURVEYING
& SPATIAL INFORMATION ACT, PRIOR TO THE COMMENCEMENT OF
ANY CONSTRUCTION ACTIVITY WITHIN OR NEAR THE CONSTRUCTION
LIMITS DEPICTED.
THE RMS HUNTER SURVEY UNIT MANAGER IS THE PRIMARY POINT OF
CONTACT FOR MATTERS ON PRESERVATION OF SURVEY
INFRASTRUCTURE IN ACCORDANCE WITH THE SURVEYING AND
SPATIAL INFORMATION ACT AND REGULATION IN REGARD TO
INFRASTRUCTURE PROJECTS MANAGED BY RMS.
PRIOR TO COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES
THAT MAY AFFECT THE SURVEY INFRASTRUCTURE, CONTACT THE
NSW DEPARTMENT OF LAND AND PROPERTY INFORMATION TO
OBTAIN THE SURVEYOR GENERAL'S AUTHORITY TO DISTURB THOSE
SURVEY MARKS FORMING PART OF THE SURVEY INFRASTRUCTURE
AFFECTED BY THE WORKS. COMPLY WITH SURVEYOR GENERAL'S
DIRECTIONS NO.11 "PRESERVATION OF SURVEY INFRASTRUCTURE".
PERMANENT SURVEY & CADASTRAL REFERENCE MARKS ARE
PROTECTED UNDER SECTION 24 OF THE SURVEYING AND SPATIAL
INFORMATION ACT. REFER TO AN APPLICATION UNDER SECTION 88
OF THE SURVEYING AND SPATIAL INFORMATION REGULATION FOR
THE PROCESS TO REMOVE OR OBLITERATE MARKS.
THE CONSTRUCTION FOOTPRINT DOES NOT EXTEND TO ASSOCIATED
WORKS SUCH AS (BUT NOT LIMITED TO);
: UTILITY ADJUSTMENTS
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Survey Control Mark Register - (HV4366) - MGA Zone 56

GDA2020 Grid Coordinates RMS GDA2020 Grid Coordinates SCIMS Combined Scale MGA AHD
MX Mark ID Mark Type Easting Northing Easting Northing Factor Class Order Source Transformation AHD Class Order Source Date Project Impact
4570 PM 34570 Permanent Mark 299908.961 6427045.700 299908.961 6427045.700 1.000067 B 2 SCIMS | GDA94 to GDA2020 | 141.832 LB L2 SCIMS | 26/7/2019 Safe
7388 PM 37388 Permanent Mark 299665.000 6426782.155 299665.006 6426782.144 1.000068 B 2 SCIMS | GDA94 to GDA2020 | 142.158 B 2 SCIMS | 26/7/2019 Safe
7393 PM 37393 Permanent Mark 299887.462 6427065.777 299887.469 6427065.767 1.000067 B 2 SCIMS | GDA94 to GDA2020 | 142.306 LB L2 SCIMS | 26/7/2019 Safe
1991 PM 81991 Permanent Mark 299578.077 6425980.660 299578.081 6425980.651 1.000068 B 2 SCIMS | GDA94 to GDA2020 | 142.730 B 2 SCIMS | 26/7/2019 Safe
1993 PM 81993 Permanent Mark 300256.347 6426699.632 300256.353 6426699.626 1.00006 B 2 SCIMS | GDA94 to GDA2020 | 173.845 B 2 SCIMS | 26/7/2019 Safe
1001 1001 Steel Spike 299639.026 6426677.974 1.000068 D 4 RMS GDA94 to GDA2020 | 142.346 LD L4 RMS 16.08.2019 Safe
1002 1002 Steel Spike 299645.176 6426595.589 1.000068 D 4 RMS GDA94 to GDA2020 | 142.091 LD L4 RMS 16.08.2019
1003 1003 Steel Spike 299633.970 6426519.619 1.000068 D 4 RMS GDA94 to GDA2020 | 142.010 LD L4 RMS 16.08.2019 | To be destroyed
1004 1004 Steel Spike 299607.909 6426442.303 1.000068 D 4 RMS GDA94 to GDA2020 | 141.543 LD L4 RMS 16.08.2019 | To be destroyed
1005 1005 Steel Spike 299598.241 6426363.455 1.000068 D 4 RMS GDA94 to GDA2020 | 141.573 LD L4 RMS 16.08.2019 | To be destroyed
1006 1006 Concrete Nail 299591.253 6426310.289 1.000068 D 4 RMS GDA94 to GDA2020 | 141.526 LD L4 RMS 16.08.2019 | To be destroyed
1007 1007 Steel Spike 299609.364 6426231.234 1.000068 D 4 RMS GDA94 to GDA2020 | 140.705 LD L4 RMS 16.08.2019
1008 1008 Steel Spike 299595.730 6426149.660 1.000068 D 4 RMS GDA94 to GDA2020 | 140.492 LD L4 RMS 16.08.2019
1009 1009 Steel Spike 299561.014 6426060.230 1.000068 D 4 RMS GDA94 to GDA2020 | 141.829 LD L4 RMS 16.08.2019 | To be destroyed
Infrastructure Mark Schedule - (HV4366) - MGA Zone 56
GDA2020 Grid Coordinates
Mark ID Source / Plan . . Accuracy (m) Date Status Transformation Project Impact Comments
MGA Easting | MGA Northing
PM34570 SCIMS 299908.961 6427045.700 0.020 1/8/2019 Surveyed GDA94 to GDA2020 Safe
PM37388 SCIMS 299665.000 6426782.155 0.020 1/8/2019 Surveyed GDA9%4 to GDA2020 Safe
PM37393 SCIMS 299887.462 6427065.777 0.020 1/8/2019 Surveyed GDA94 to GDA2020 Safe
PM81991 SCIMS 299578.077 6425980.660 0.020 1/8/2019 Surveyed GDA94 to GDA2020 Safe
PM81993 SCIMS 300256.347 6426699.632 0.020 1/8/2019 Surveyed GDA9%4 to GDA2020 Safe
GPO1 DP536745 299646.4 6426570.4 0.100 1/8/2019 Surveyed GDA94 to GDA2020
GP02 DP1125984 299603.2 6426089.3 0.100 1/8/2019 Surveyed GDA94 to GDA2020 Safe
GP03 DP806941 299538.6 6425950.8 0.100 1/8/2019 Surveyed GDA9%4 to GDA2020 Safe
GP04 DP806941 299601.3 6426432.7 0.100 1/8/2019 Surveyed GDA9%4 to GDA2020
GP05 DP806941 299586.1 6426293.3 0.100 1/8/2019 Surveyed GDA94 to GDA2020
GPO06 DP806941 299573.0 6426220.2 0.100 1/8/2019 Surveyed GDA94 to GDA2020
GPO7 DP806941 299630.7 6426652.4 0.100 1/8/2019 Surveyed GDA9%4 to GDA2020
GP08 DP1125984 299582.5 6425945.7 0.100 1/8/2019 Surveyed GDA94 to GDA2020 Safe
GP09 DP1125984 299599.5 6426045.4 0.100 1/8/2019 Surveyed GDA94 to GDA2020 Safe
GP10 DP806941 299570.4 6426205.5 0.100 1/8/2019 Calculated GDA94 to GDA2020
GP11 DP1125984 299605.8 6426146.3 0.100 1/8/2019 Calculated GDA94 to GDA2020 Safe
GP12 DP261812 299724.0 6426850.9 0.300 6/7/2022 Calculated GDA94 to GDA2020 Safe
GP13 DP1260002 299600.9 6426107.2 0.300 6/7/2022 Calculated GDA94 to GDA2020 Safe
GP14 DP516822 299590.0 6425985.2 0.300 6/7/2022 Calculated GDA9%4 to GDA2020 Safe
% GP15 DP225369 299565.7 6425867.2 0.300 6/7/2022 Calculated GDA9%4 to GDA2020 Safe
‘;3 GP16 DP225369 299535.0 6425725.3 0.300 6/7/2022 Calculated GDA94 to GDA2020 Safe
§ GP17 CP33650-1603 299533.7 6425725.5 0.300 6/7/2022 Calculated GDA94 to GDA2020 Safe
“c% BAO1 UNKNOWN 299557 .4 6426105.1 0.100 1/8/2019 Surveyed GDA94 to GDA2020
; CBO01 CP7288-3070 299689.5 6426765.5 0.100 1/8/2019 Calculated GDA94 to GDA2020 Safe
g | CB02 DP261812 299801.5 6426770.5 0.300 6/7/2022 Calculated GDA94 to GDA2020 Safe
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Appendix B

Correspondence

Denman Road pavement rehabilitation and culvert extension
Minor works review of environmental factors



Enquiries

Please ask for Kellie Scholes
Direct 02 6549 3756
Our reference

Your reference

7 April 2022
Lionel Huang
The Store, 6 Stewart Avenue
NEWCASTLE 2300

Dear Mr Huang,

Denman Road Pavement Rehabilitation and Culvert Extension

Further to your email dated 28 January where you provided the formal notification letter
and revised 80% concept design drawings for Council to provide comment. This matter
was reported to 5 April 2022 Council meeting and the following comments are made in
relation to the proposed works.

Council has a design for a shared use path to be constructed in the future on the eastern
side of Denman Road extending from Skellatar Stock Route to Thomas Mitchell Drive.
This plan makes provision to cross Ramrod Creek though the construction of a small box
culvert intended to be overtopped in wet weather events. The proposal to widen the road
now presents an opportunity to accommodate an all weather crossing of the creek for
active forms of transport as well as vehicles. An option to accommodate a cycle lane in
the widening of the road and extension of the culvert over Ramrod Creek as per the
concept attached to the report as Attachment B would improve access for pedestrians and
cyclists, and all active forms of transport using the road. Council supports this option as
the best long-term solution for providing active transport uses.

In accordance with Muswellbrook Shire Council’s Development Control Plan Section 13 —
Floodplain management, a flood impact and risk assessment is required to be undertaken
when development will result in increases to the 1% Annual Exceedance Probability flood
of more than 100mm within 10m of the development.

Council does not support the removal of the existing plane trees on the western side of
the road as these provide an important entry statement to the town of Muswellbrook.

Council requests that the details of the timing and duration of any proposed construction
works will be communicated to Council, the adjoining residents, businesses and the
general public.

Council requests that a permanent additional sign to be erected at the creek displaying
‘Ramrod Creek’ with the purpose of Ramrod Creek being identifiable to the public.

Muswellbrook Shire Council Qs (02) 6549 3700 @ council@muswellbrook.nsw.gov.au
[§] Campbell’'s Corner 60-82 Bridge Street Muswellbrook NSW 2333 () PO Box 122 Muswellbrook 2333

@ muswellbrook.nsw.gov.au € G @ muswellbrook shire council ABN 86 864 180 944
Page 1 of 2




Yours faithfully

Vs~

Kellie Scholes
Manager — Roads, Drainage & Technical Services

Muswellbrook Shire Council Page 2 of 2



17 May 2022

To whom it may concern

NSW State Emergency Service
erm@ses.nsw.gov.au

Consultation regarding proposed pavement rehabilitation and culvert
extension on Denman Road, Muswellbrook

Transport for NSW is proposing to pavement rehabilitation and culvert
extension on Denman Road, Muswellbrook.

Under the State Environmental Planning Policy (Transport and Infrastructure)
2021, Transport for NSW is required to consult with NSW State Emergency
Service under clause 2.13 due to potential impacts on flood liable lands.

It has been determined that this proposal is located flood liable land, and as
such consultation with the State Emergency Service (SES) is required.

An outline of the proposal is attached to this letter. Preliminary hydraulic
modelling indicates that the proposal would have neutral impact on the
upstream flooding in 1 in 100 year Annual Recurrence Interval (ARI) floods.

It would be appreciated if you could provide any comments at the earliest
opportunity.

Transport for NSW would be pleased to provide further information if required.
In this regard Lionel Huang may be contacted on 0407 135 897 or by email
Lionel.Huang@transport.nsw.gov.au.

Yours faithfully

s

Lionel Huang
Project Engineer

Transport for NSW
Level 2, 1 Bryant Drive, TUGGERAH NSW 2259
P 13 22 13 | W roads-maritime.transport.nsw.gov.au | ABN 18 804 239 602



Attachment A

The proposal

Transport for NSW proposes to carry out pavement rehabilitation and extend a culvert
on Denman Road between Racecourse Road and Thomas Mitchell Drive, Muswellbrook
(the proposal).

Key features of the proposal include:

¢ Pavement rehabilitation over a length of about 610 metres, including

— Construction of new three metre wide road shoulders with heavy duty
asphaltic pavement.

— Milling sections of existing pavement and constructing new heavy duty
asphaltic pavement (primarily for the 3.5 metre wide travel lanes).

— Construction of new full depth pavement sections (on the western shoulder,
south of the Ramrod Creek culvert).
e Construction of new road verges and batters to suite new road profile

e Extension of existing Ramrod Creek three cell reinforced concrete box culvert on
upstream and downstream sides, including reshaping of culvert inlet/outlet and
the provision of scour protection (rock rip rap 3-6 metres beyond the end of the
apron slab both upstream and downstream)

e Removal of existing width marker signage at the Ramrod Creek box culvert

e Provision of new cyclist friendly barriers and new asphaltic pavement on top of
the Ramrod Creek box culvert

e Provision of guardrail on the approach/departure sides of the Ramrod Creek
culvert

e Construction of new section of SA kerb on the eastern side of the Racecourse
Road intersection

e Reinstatement of pavement markings speed limit pavement markings near
Racecourse Road

e Temporary construction compounds and stockpiles.

Transport for NSW
Level 2, 1 Bryant Drive, TUGGERAH NSW 2259
P 13 22 13 | W roads-maritime.transport.nsw.gov.au | ABN 18 804 239 602



Concrete wingwalls,
apron, and rock
riprap

Transport for NSW
Level 2, 1 Bryant Drive, TUGGERAH NSW 2259
P 13 22 13 | W roads-maritime.transport.nsw.gov.au | ABN 18 804 239 602
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FW: Fisheries - Proposed Culvert Extension Ramrod Creek Denman Road Muswellbrook

Lionel Huang <Lionel.Huang@transport.nsw.gov.au>
Tue 10/05/2022 2:15 PM

To: Stuart Hill <stuart@bhillsenvironmental.com.au>

FYI Stuart

From: Sarah Conacher <sarah.conacher@dpi.nsw.gov.au>

Sent: Tuesday, 10 May 2022 1:15 PM

To: Lionel Huang <Lionel.Huang@transport.nsw.gov.au>

Subject: RE: Fisheries - Proposed Culvert Extension Ramrod Creek Denman Road Muswellbrook

CAUTION: This email is sent from an external source. Do not click any links or open attachments unless you recognise the sender and know the content is safe.

Hi Lionel,
Congratulations on the new job with Transport.
Sorry for the delay in responding, we're down a few staff at the moment.

Please ensure the invert level of the culvert is level with the natural creek bed to avoid blocking fish passage up/down stream. The upper surface of the apron and rock
riprap must also be level with the natural creek bed.

Erosion and sediment controls must be used throughout construction, in accordance with best practice.

Any pest species of fish, such as carp, should be euthanised. A s37 permit under the Fisheries Management Act is required to do this. Please contact Cath Foster on:
catherine.foster@dpi.nsw.gov.au

Thanks,
Sarah

Sarah Conacher | A/Senior Fisheries Manager — Coastal Systems Unit

NSW Department of Primary Industries | Fisheries

12 Shirley Rd, Wollstonecraft NSW

ALL MAIL TO: DPI Fisheries, Attn: R. Philps,1243 Bruxner Hwy, Wollongbar NSW 2477
T: 02 8437 4981 | M: 0419 314 437| E: sarah.conacher@dpi.nsw.gov.au

PERMIT APPLICATION FORMS & FISH HABITAT POLICIES AVAILABLE AT:
https://www.dpi.nsw.gov.au/fishing/habitat/protecting-habitats/toolkit

Submit permit applications via email to: ahp.central@dpi.nsw.gov.au

Turmaround times: from date of receipt of application, please allow up to
28 days for Land Owners Consent, Permits and Consultations. Please allow
up to 40 days for Integrated Development Applications.

DPI Fisheries acknowledges that it stands on Country which always was and always will be Aboriginal land. We acknowledge the Traditional Custodians of the land and waters, and we show
our respect for Elders past, present and emerging. We are committed to providing places in which Aboriginal people are included socially, culturally and economically through thoughtful and
collaborative approaches to our work.

From: Lionel Huang <Lionel.Huang@transport.nsw.gov.au>

Sent: Monday, 9 May 2022 3:42 PM

To: Sarah Conacher <sarah.conacher@dpi.nsw.gov.au>

Subject: FW: Fisheries - Proposed Culvert Extension Ramrod Creek Denman Road Muswellbrook

Hi Sarah,
Would you please help me follow up with this enquiry?
Regards

Lionel

From: Lionel Huang
Sent: Thursday, 21 April 2022 5:19 PM
To: Sarah.conacher@dpi.nsw.gov.au

https://outlook.office.com/mail/id/AAQKAGI3ZTE3OTYyLTQyYTUINGNhMiOSNTY2LTE3ZWFkOWY5MDYzZAAQADXJYK4FcEubh6wasyhY3nU... 1/9
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Cc: Stuart Hill (stuart@hillsenvironmental.com.au) <stuart@bhillsenvironmental.com.au>
Subject: FW: Fisheries - Proposed Culvert Extension Ramrod Creek Denman Road Muswellbrook

Hi Sarah,

Looks like Scott is on extended leave, and probably not returning.
Would you please help me with this enquiry?

Regards

Lionel

From: Lionel Huang

Sent: Thursday, 21 April 2022 5:09 PM

To: scott.carter@dpi.nsw.gov.au

Cc: Stuart Hill (stuart@hillsenvironmental.com.au) <stuart@hillsenvironmental.com.au>
Subject: Fisheries - Proposed Culvert Extension Ramrod Creek Denman Road Muswellbrook

Hi Scott,

| recently joint TINSW, working on developing projects.

We are proposing to extent the triple cell culvert on both upstream and downstream side as part of the road rehabilitation / widening project.

Cast in situ is the proposed construction method. Coffer dam and water pumping is also proposed to keep the work area dry.

Attached are:
1. Road works 100% concept design drawings (for the culvert proposal please refer to sheet 6 for typical cross section & sheet 19 for a plan view)
2. Preliminary culvert construction staging plan
3. Indicative construction program

The culvert design is still in progress, we do not have a drawing yet.

It is anticipated the concrete apron will be extend to the end of the new wingwalls. And rock rip-rap will be provided 3m to 6m beyond the end of apron slab on both u/s
and d/s. Some tail in and tail out works beyond the rock rip-rap may also be required for transition the creek bed levels.

| record from my previous research that this area is a Key Fish Habitat. And during site inspections, carp fishes were observed living near the culvert.

Would you please advise if there any specific control measure we need to include in the minor works REF current being prepared, and if we require a fisheries permit to
the proposed works.

Feel free to give me a call if you have any questions.

Regards

Lionel

Lionel Huang

Project Engineer

Project Services North | Maintenance & Delivery | Network & Assets
Regional and Outer Metropolitan

Transport for NSW

M 0407 135 897 | E Lionel.Huang@transport.nsw.gov.au | E Chat with me in Teams
Level 2, 1 Bryant Drive, Tuggerah, NSW 2259

From: Scott Carter <scott.carter@dpi.nsw.gov.au>

Sent: Tuesday, 14 December 2021 9:54 AM

To: Darren Jackson <Darren.JACKSON @transport.nsw.gov.au>

Cc: Brad Whittard <Brad.Whittard@transport.nsw.gov.au>; Simon Steel <Simon.STEEL@transport.nsw.gov.au>

Subject: RE: Ramrod Creek culvert Denman Road Muswellbrook - Culvert condition assessment -ponded water pump-out

CAUTION: This email is sent from an external source. Do not click any links or open attachments unless you recognise the sender and know the content is safe.

Darren

No issues from Fisheries.
Note the usual sed controls etc.

regards

Scott Carter

Senior Fisheries Manager Coastal Systems

NSW Department of Primary Industries | Fisheries

Port Stephens Fisheries Institute| Taylors Beach | NSW 2316
T: +61 2 4916 3931 | E: scott.carter@dpi.nsw.gov.au

https://outlook.office.com/mail/id/AAQKAGI3ZTE3OTYyLTQyYTUINGNhMiOSNTY2LTE3ZWFkOWY5MDYzZAAQADXJYK4FcEubh6wasyhY3nU...  2/9



5/22/22, 12:44 PM Mail - Stuart Hill - Outlook

ALL MAIL TO: DPI Fisheries, Attn: R. Philps,1243 Bruxner Hwy, Wollongbar NSW 2477

PERMIT APPLICATION FORMS & FISH HAEBITAT POLICIES AVAILABLE AT:
https://www.dpi.nsw.gov.au/fishing/habitat/protecting-habitats/toolkit

Submit permit applications via email to: ahp.central@dpi.nsw.gov.au

Tumaround times: from date of receipt of application, please allow up to
28 days for Land Owners Consent, Permits and Consultations. Please allow
up to 40 days for Integrated Development Applications.

From: Darren Jackson <Darren.JACKSON@transport.nsw.gov.au>

Sent: Thursday, 9 December 2021 10:45 AM

To: Scott Carter <scott.carter@dpi.nsw.gov.au>

Cc: Brad Whittard <Brad.Whittard@transport.nsw.gov.au>; Simon Steel <Simon.STEEL@transport.nsw.gov.au>
Subject: Ramrod Creek culvert Denman Road Muswellbrook - Culvert condition assessment -ponded water pump-out

Hi Scott,

TfNSW is undertaking an inspection of an existing large culvert 3 cells (4mx4m) on Denman road, Muswellbrook.
The culvert is located on Ramrod creek that drains into the Hunter River.

The river is ephemeral and conveys water only when rains it only.

Reeds grow in creek in the lower sections that hold shallow water.

No vegetation removal is required for the inspection.

Due to long-term sedimentation of the d/s channel the culvert base holds standing water approx. 200-300m deep.
To enable safe access for culvert inspection purposes TENSW require to pump-out this standing water over a 2-3 day period whilst inspections are occurring.

Details of the location (with photos) and work proposal are in the attached step 2 memo which is TINSW internal environment assessment for such minor maintenance
work.
The standing water pump-out work will occur in forecast dry times when the creek is not flowing.

Is there any issues DPI- Fisheries have with the proposal?
The standing water pump-out work is planned for end of jan/ early Feb 2022.

regards

Darren Jackson

Bridge Maintenance Engineer — Hunter
Region North - Network and Assets
Regional and Outer Metropolitan

M 0407 490 646 E Darren.Jackson@transport.nsw.gov.au
6 Stewart Ave Newcastle West NSW 2302

From: Brad Whittard <Brad.Whittard@transport.nsw.gov.au>

Sent: Thursday, 9 December 2021 9:18 AM

To: Darren Jackson <Darren.JACKSON @transport.nsw.gov.au>

Subject: RE: Draft Step 2 Memo- Ramrod Creek culvert - Culvert condition assessment -ponded water pump-out

G’day Darren,

I’'m now wondering if we should inform Scott Carter (fisheries) about this proposed investigation. Also, with all this rain in the region | would be
interested to see if there has been changes to the sediment build and vegetation within the creek.

Cheers!
BRAD

Brad Whittard

Environment Officer, Hunter Region
Safety, Environment & Regulation
Transport for NSW

M 0427215634
Level 8 266 King St Newcastle NSW 2300

From: Darren Jackson <Darren.JACKSON@transport.nsw.gov.au>

Sent: Wednesday, 8 December 2021 8:09 PM

To: Brad Whittard <Brad.Whittard@transport.nsw.gov.au>

Cc: Simon Steel <Simon.STEEL@transport.nsw.gov.au>; Deve Manchanayake <Deve.MANCHANAYAKE @transport.nsw.gov.au>; Mikhail Lyte
<Mikhail.LYTE@transport.nsw.gov.au>

Subject: Draft Step 2 Memo- Ramrod Creek culvert - Culvert condition assessment -ponded water pump-out

Brad,
As requested find attached draft step 2 memo for the pump-out of standing water at Ramrod Creek culvert, Muswellbrook.

https://outlook.office.com/mail/id/AAQKAGI3ZTE3OTYyLTQyYTUtINGNhMiOSNTY2LTE3ZWFkOWY5MDYzZAAQADXJYK4FcEubh6wasyhY3nU...  3/9
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Works is planned around end jan/ early Feb 2022 subject to suitable weather and personnel to undertake the pumping from M&D bridges.
Attached is also the selected safeguards applicable.

As | am on annual leave from Friday midday returning post shutdown 2022.

Please cc Simon Steel into reply for any amendments required.

regards

Darren Jackson

Bridge Maintenance Engineer — Hunter
Region North - Network and Assets
Regional and Outer Metropolitan

M 0407 490 646 E Darren.Jackson@transport.nsw.gov.au
6 Stewart Ave Newcastle West NSW 2302

From: Darren Jackson

Sent: Wednesday, 8 December 2021 1:27 PM

To: Brad Whittard <Brad.Whittard@transport.nsw.gov.au>

Subject: RE: 1378 - Ramrod Creek culvert - Existing Culvert condition durability assessment -ponded water pump-out enquiry

Brad,

| am commencing drafting step 2 as per your advice below.

Do you have an example of environmental work method statement that | could use as reference?

| have talked to M&D and have come up with a basic work method but just want to know how to format it.
Thanks

Darren Jackson

Bridge Maintenance Engineer — Hunter
Region North - Network and Assets
Regional and Outer Metropolitan

M 0407 490 646 E Darren.Jackson@transport.nsw.gov.au
6 Stewart Ave Newcastle West NSW 2302

From: Brad Whittard <Brad.Whittard @transport.nsw.gov.au>

Sent: Tuesday, 19 October 2021 8:11 AM

To: Darren Jackson <Darren.JACKSON @transport.nsw.gov.au>

Cc: Deve Manchanayake <Deve.MANCHANAYAKE @transport.nsw.gov.au>; Simon Steel <Simon.STEEL@transport.nsw.gov.au>
Subject: RE: 1378 - Ramrod Creek culvert - Existing Culvert condition durability assessment -ponded water pump-out enquiry

G’day Darren,

If the durability assessment can be completed when there’s no flow within ramrod creek and the ponding of water is at a very low level, I'm of
the opinion a step 2 memo in an email format would be sufficient. Include a safeguard that an environmental work method statement is
required because of working within a waterway.

Cheers!
BRAD

Brad Whittard

Environment Officer, Hunter Region
Safety, Environment & Regulation
Transport for NSW

M 0427215634
Level 8 266 King St Newcastle NSW 2300

From: Darren Jackson <Darren.JACKSON@transport.nsw.gov.au>

Sent: Thursday, 14 October 2021 11:39 AM

To: Brad Whittard <Brad.Whittard@transport.nsw.gov.au>

Cc: Deve Manchanayake <Deve.MANCHANAYAKE @transport.nsw.gov.au>; Simon Steel <Simon.STEEL@transport.nsw.gov.au>
Subject: FW: 1378 - Ramrod Creek culvert - Existing Culvert condition durability assessment -ponded water pump-out enquiry

Brad,
As part of the design for the culvert widening at Ramrod Ck, Denman road Muswellbrook, a condition assessment of the existing structure is required.
The existing concrete culverts are near 50 years old, and their condition needs to be checked as suitable before we modify them with the proposed extension.
The condition/ durability assessment typically involves a suite of non-destructive onsite tests and extraction of concrete core samples for lab testing.
Tests includes:
e Hammer taping concrete elements for soundness and surface hardness.
e Visual inspection of defects.

https://outlook.office.com/mail/id/AAQKAGI3ZTE3OTYyLTQyYTUINGNhMiOSNTY2LTE3ZWFkOWY5MDYzZAAQADXJYK4FcEubh6wasyhY3nU...  4/9
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e Measurement of concrete cover using electronic cover meters.

e Measurement of concrete element depths and lower reinforcement locations using ground radar equipment.
e Carbonation test to check for migration of carbon dioxide into the concrete.

e Half cell potential survey.

e Coring samples of concrete for lab testing.

All of these test are standard tests are commonly done for concrete condition assessment.
An example report that described the tests in more detail is attached for reference (previously completed at Doctors Ck Golden Hway).
These tests would be conducted by a specialist consultant via walking access into the culverts during normal daytime work hours with no noise or traffic impact.

At time of inspection water was ponded approx. 200mm deep above the base slab.
See photo attached.
The proposed inspection of the concrete base slab would require temporary pump-out of the ponded water over the base slab.

Deposition of silt and vegetation growth u/s and d/s of the culvert (in the creek beyond the road corridor) has caused local ponding at the culvert even during dry times.
Pump-out would be by a 1-2 inch pump during the day of the proposed condition assessment inspection.

Discharge water would be pumped into the d/s channel as per natural flows.

Ramrod Ck is an ephemeral creek and only flows during dry times.

Timing of the pump-out would be during forecast dry weather.

My understanding is that the condition inspection/ non-destructive testing of large culvert/ bridges is covered as resource 1 activity (exempt from specific environmental
approvals).

What | am not clear about is environmental approvals for the proposed pump-out of ponded water.

Could you please advise on what (if any) environmental approvals are required for the proposed pump-out of ponded water for culvert condition inspection purposes.
regards

Darren Jackson

Bridge Maintenance Engineer — Hunter

Region North - Network and Assets

Regional and Outer Metropolitan

M 0407 490 646 E Darren.Jackson@transport.nsw.gov.au
6 Stewart Ave Newcastle West NSW 2302

From: Brad Whittard

Sent: Tuesday, 31 August 2021 11:09 AM

To: Darren Jackson <Darren.JACKSON @transport.nsw.gov.au>

Subject: RE: 1378 Geotech Investigation - Bridge 1573 widening and barrier upgrade - BH locations

G’day Darren,

Since the proposed geotech investigation only requires drilling in the disturbed embankment area, passive testing within the waterway and
assuming no impact on sensitive areas eg AHIMS site, | agree the investigative works are exempted in accordance with Resource 1- activity
checklist EIA-P05-G01-TO1.

Cheers!
BRAD

Brad Whittard

Environment Officer, Hunter Region
Safety, Environment & Regulation
Transport for NSW

M 0427215634
Level 8 266 King St Newcastle NSW 2300

From: Darren Jackson

Sent: Friday, 27 August 2021 9:29 AM

To: Olivia Cowell <Qlivia.Cowell@transport.nsw.gov.au>; Brad Whittard <Brad.Whittard@transport.nsw.gov.au>

Cc: Steve Board <steve.board@transport.nsw.gov.au>; Simon Steel <Simon.STEEL@transport.nsw.gov.au>; Mark Hornby <Mark.Hornby@transport.nsw.gov.au>
Subject: RE: 1378 Geotech Investigation - Bridge 1573 widening and barrier upgrade - BH locations

Olivia,

Thanks for following up alternate drilling options at Ramrod Ck to minimise environmental impact and resultant approvals.

It seems like the consultant (Golders) is OK to do two boreholes in the shoulder/ embankment as near as possible to culvert, supplemented with DCP within the waterway
itself.

They must be content that this will give reliable information for determination of foundation design conditions for the culvert extension. | know with bridges the bridge
code requires BH’s to be located at the proposed pier locations. Given that this culvert is a shallow base slab foundation | assume there is no need to locate boreholes
closer to the structure extension.

This will not trigger any environmental approvals and negates need for temp rock access platform which is great and saving of 4 months and approx. $40k.
Attached is photos of all four abutment corners showing borehole location options (red ring).
My suggestion is to undertake the two BH’s at NE and SW corners as they have clear access and located off the road.

https://outlook.office.com/mail/id/AAQKAGI3ZTE3OTYyLTQyYTUINGNhMiOSNTY2LTE3ZWFkOWY5MDYzZAAQADXJYK4FcEubh6wasyhY3nU...  5/9
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These locations are also clear of overhead power lines.
Can you confirm if driller would be able to negotiate the slightly steeper embankment at SW corner with the track mounted drill rig.
The presence of a underground pipe at the NW corner limits the available space for drill rig.

TFNSW would provide traffic control but would only need reduced speed without lane closures if we can locate the drill rig off road. | would need approx. 10 days’ notice
to coordinate through Upper Hunter M&D, and get ROL.
TFNSW will do utility clearance survey (due in next 2 weeks). | will get locater to mark existing utility locations on site so clear to all.

Brad — The above is for geotech drilling out of the waterway on the adjacent banks/ shoulders without need for temp rock platform, vegetation removal or dewatering.
Can you please confirm that the above would not trigger any special environmental assessment as the geotech drilling would be located in a disturbed bridge
embankment areas out of the waterway, which | understand is an exempt activity (refer extract from activity checklist below).

Note that the only requirement to access into the waterway is passive DCP testing. This would involves a person walking into the waterway with handheld DCP and
manually driving steel probe into ground to determine resistance. No spoil generated or ground disturbance required with this passive DCP approach.

regards

Darren Jackson

Bridge Maintenance Engineer — Hunter
Region North - Network and Assets
Regional and Outer Metropolitan

M 0407 490 646 E Darren.Jackson@transport.nsw.gov.au
6 Stewart Ave Newcastle West NSW 2302

Darren.JACKSON @transport.nsw.gov.au

Olivia Cowell

Graduate Engineer
Technical Services
Infrastructure and Place
Transport for NSW

M 0409 225 705
Level 7 6 Stewart Ave Newcastle West NSW 2302

https://outlook.office.com/mail/id/AAQKAGI3ZTE3OTYyLTQyYTUINGNhMiOSNTY2LTE3ZWFkOWY5MDYzZAAQADXJYK4FcEubh6wasyhY3nU...  6/9
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mailto:SSavage@golder.com.au

Olivia.Cowell@transport.nsw.gov.au

CAUTION: This email is sent from an external source. Do not click any links or open attachments unless you recognise the sender and know the content is safe.

NOTE: This email chain appears to contain email from outside Golder

Pay Item | Description Unit | Rate Quantity | Cost Comment
1 Nominated personnel 100% rates
Graham Scholey hr S 350 2|S 700 Review WHS and technical deliverables
Experienced Engineer/ Geologist (3 to 5 yrs exp) hr S 180 20| $ 3,600 Prepare WHS and technical deliverables, engage drilli
Engineer/ Geologist (<3 yrs) hr S 140 16| S 2,240 Preparation, field work, gINT logs and labs
2 Travel time 80% rates
Engineer/ Geologist (<3 yrs) hr S 112 418 448 2 hours each way ex-Newcastle
3 Overnight Accommodation day S 150 01|$ -
4 Travel expense (in non-TfNSW car) km S 1.25 260 | $ 325 130 km each way ex-Newcastle
5 Meals (outside business hrs) day S 75 118 75
6 Incidentals day S 25 1($ 25
7 Urgent call-out (outside business hours 18:00-
07:30) 150% rates
8 Moisture content (RMS T120) each S 20 3(S 60
Atterberg Limits (RMS T108/T7109) each S 150 318 450
Particle Size Distribution (AS 1289.3.6.1) each S 140 31 420
Soil aggressivity suite (pH, EC, chlorides, sulphates) | each S 90 3(8§ 270
Laboratory batch fee batch S 60 1($ 60
9 Drilling rig day $ 3,400 118 3,400 | Includes time for travel and drilling
Offsite waste disposal 200Ldrum | $ 300 118 300 Includes supply and offsite disposal of 200L waste drt
Drilling consumables sum S 300 1($ 300 Tarps & geofabric, cold mix asphalt, concrete
Estimated total cost (excluding GST) | $ 12,673

Steven Savage (BE (Hons), BCom)
Geotechnical Engineer

Golder Associates Pty Ltd

Level 3, 55 Bolton Street, Newcastle, New South Wales 2300, Australia (PO Box 676, Newcastle NSW 2300)
T: +61 2 9478 3900 | D: +61 2 9478 3648 | M: +61 401 669 546 | golder.com

Golder acknowledges that this office sits on what is, and will always be, Awabakal and Worimi Land. We recognise Aboriginal and Torres Strait Islander Peoples as the first
scientists and engineers and pay our respects to Elders past, present and emerging

Work Safe, Home Safe

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use, distribution or copying of this transmission, other than by the intended recipient, is strictly
prohibited. If you are not the intended recipient, please notify the sender and delete all copies. Electronic media is susceptible to unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media
version of any work product may not be relied upon. Any advice provided in or attached to this email is subject to limitations.

Golder and the G logo are trademarks of Golder Associates Corporation

Please consider the environment before printing this email.
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5/22/22, 12:44 PM Mail - Stuart Hill - Outlook

From: Olivia Cowell <Qlivia.Cowell@transport.nsw.gov.au>

Sent: Friday, 20 August 2021 12:08 PM

To: Savage, Steven <SSavage@golder.com.au>

Subject: RE: 1378 Geotech Investigation - Bridge 1573 widening and barrier upgrade

EXTERNAL EMAIL
Hi Steven,

Thanks for your time on the phone this morning. As discussed, the environmental approvals and costs associated with dewatering and constructing temporary rock pads
would add significant cost and time delays to the works. In light of this | would appreciate if you could provide an option for drilling from the bridge deck without the need
for dewatering. We would need to contain the drill rig in the existing single lane and shoulder (max width approx. 4.6m) to keep one lane of traffic flowing with Golder to
engage the drilling contractor.

Regards,

Olivia Cowell

Graduate Engineer
Technical Services
Infrastructure and Place
Transport for NSW

M 0409 225 705
Level 7 6 Stewart Ave Newcastle West NSW 2302

From: Savage, Steven [mailto:SSavage@golder.com.au]

Sent: Thursday, 19 August 2021 2:52 PM

To: Olivia Cowell <Qlivia.Cowell@transport.nsw.gov.au>

Subject: RE: 1378 Geotech Investigation - Bridge 1573 widening and barrier upgrade

CAUTION: This email is sent from an external source. Do not click any links or open attachments unless you recognise the sender and know the content is safe.

NOTE: This email chain appears to contain email from outside Golder
Hi Olivia,

A small tracked mounted drilling rig would be better suited. From looking at the site on Google street view, a rig could track down each embankment and drill a hole using
casing. | wouldn’t suggest drilling from the road.

Let me know if you need any more info.

Cheers,

Steven Savage (BE (Hons), BCom)
Geotechnical Engineer

Golder Associates Pty Ltd

Level 3, 55 Bolton Street, Newcastle, New South Wales 2300, Australia (PO Box 676, Newcastle NSW 2300)
T: +61 2 9478 3900 | D: +61 2 9478 3648 | M: +61 401 669 546 | golder.com

Golder acknowledges that this office sits on what is, and will always be, Awabakal and Worimi Land. We recognise Aboriginal and Torres Strait Islander Peoples as the first
scientists and engineers and pay our respects to Elders past, present and emerging

Work Safe, Home Safe

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use, distribution or copying of this transmission, other than by the intended recipient, is strictly
prohibited. If you are not the intended recipient, please notify the sender and delete all copies. Electronic media is susceptible to unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media
version of any work product may not be relied upon. Any advice provided in or attached to this email is subject to limitations.

Golder and the G logo are trademarks of Golder Associates Corporation

Please consider the environment before printing this email.

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any attachments and notify the sender immediately by reply email
Transport for NSW takes all care to ensure that attachments are free from viruses or other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening

or using an attachment.
g‘g Consider the environment. Please don't print this e-mail unless really necessary.

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any attachments and notify the sender immediately by reply email
Transport for NSW takes all care to ensure that attachments are free from viruses or other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening

or using an attachment.
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Appendix C

Aboriginal cultural heritage advice

Denman Road pavement rehabilitation and culvert extension
Minor works review of environmental factors



2 September 2022

Lionel Huang
Project Manager
Transport for NSW

Dear Lionel,

Preliminary assessment results for the Denman Road Pavement Rehabilitation and
Culvert Extension, Muswellbrook based on Stage 1 of the Procedure for Aboriginal
cultural heritage consultation and investigation (the procedure).

The project, as described in the Stage 1 assessment checklist, was assessed as being unlikely to
have an impact on Aboriginal cultural heritage.

The assessment is based on the following due diligence considerations:

e The project works are within the existing road corridor and embankments (disturbed zones).

e The project is unlikely to harm known Aboriginal objects or places (AHIMS sites).

¢ The AHIMS search indicated that there are 65 recorded Aboriginal sites within the search
area, however, there are no recorded sites within the proposed works area.

e The study area does contain landscape features that indicate the presence of Aboriginal
objects, based on the Office of Environment and Heritage’s Due diligence Code of Practice
for the Protection of Aboriginal objects in NSW and the Roads and Maritime Services’
procedure, however, the cultural heritage potential of the study area appears to be reduced
due to past disturbances in the form of the construction of the current road corridor.

e There is an absence of sandstone rock outcrops likely to contain Aboriginal art.

Your project may proceed in accordance with the environmental impact assessment process, as
relevant, and all other relevant approvals.

If the scope of your project changes you must contact me and your regional environmental staff
Claire Naylor to reassess any potential impacts on Aboriginal cultural heritage.

If any potential Aboriginal objects (including skeletal remains) are discovered during the course of
the project, all works in the vicinity of the find must cease. Follow the steps outlined in the
Transport for NSW Unexpected Heritage Items Procedure.

For further assistance in this matter do not hesitate to contact me.

Transport for NSW

T 0428 683 845 | E lee.davison@transport.nsw.gov.au



mailto:lee.davison@transport.nsw.gov.au

Yours sincerely

Lee Davison
Aboriginal Community and Heritage Partner

Project area



Appendix D

Biodiversity Assessment Report

Denman Road pavement rehabilitation and culvert extension
Minor works review of environmental factors



Biodiversity Assessment Report

Undertaking of road works along a 650-metre length of
Denman Road, Muswellbrook, NSW

JANUARY 2023
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Executive summary

A Biodiversity Assessment has been conducted as Transport for NSW is proposing to
upgrade the road, pavement and a culvert that is present along a section of Denman Road,
Muswellbrook, NSW.

This Biodiversity Assessment has been carried out by Lesryk Environmental Pty Ltd and
will form part of the Review of Environmental Factors being prepared for the proposal.

To permit the proposal, based on a worst-case estimate, a disturbance footprint of about
2.89 hectares would be required. Within this area, some exotic and native vegetation will
require removal.

With reference to the Arboricultural Impact Assessment and Tree Protection Plan prepared
for the project by Tree Survey Pty Ltd, the works will require the clearing of eleven trees
(these composed of four small, two medium and five large trees), two of which are hollow-
bearing. To off-set the loss of these trees, Transport for NSW proposes to transfer funds
into the Conservation fund at the required rates per Transport for NSW’s 2022 publication:
Tree and hollow replacement guidelines; this, for the number of trees and hollow-bearing
plants being cleared, being $8000.00. Additionally, Transport for NSW has proposed to
plant twenty-seven amenity trees along the road verge of Denman Road and Sydney Street
to address the visual impact of the removal of the amenity trees required to permit the
proposal.

No threatened ecological communities, threatened flora or fauna species, or their
populations, listed, or currently being considered for listing under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 or the New South Wales
Biodiversity Conservation Act 2016, were recorded during the field investigation.

Given the presence of suitable habitat (i.e., hollow-bearing trees), and as they have been
previously recorded within proximity to the proposal area, a precautionary approach was
adopted in regard to the potential presence of threatened hollow-dependent
Yangochiroptera (insectivorous bats). An assessment referring to the criteria provided
under Section 7.3 of the New South Wales Biodiversity Conservation Act 2016 was
conducted on these species; this concluding that the proposal would not have a significant
impact on threatened hollow-dependent Yangochiroptera.

The proposal does not trigger a Species Impact Statement [or alternatively a Biodiversity
Development Assessment Report]; while referrals under the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 are no longer required for Transport for
NSW proposals assessed under Part 5 of the NSW Environment Planning and Assessment
Act 1979 in accordance with the Strategic Assessment process.

The proposal is located within identified Key Fish Habitat in association with Ramrod Creek.
With regard to the New South Wales Fisheries Management Act 1994, no threatened
aquatic species, ecological communities or habitats are considered to occur within the
proposal area. In accordance with Section 199 of the Fisheries Management Act 1994,
regarding proposed ‘dredging and reclamation’ work to be conducted within, or in proximity
to, Ramrod Creek, Transport for NSW has entered into consultation with the New South
Wales Department of Primary Industries [Fisheries] (Reference no. C22/399). The
Department of Primary Industries has no objection to the proposed work, provided
provisions detailed within Section 5.1.3 of this report are adhered to.

Mitigation measures have been provided in Section 6 of the report. Two primary measures
include:

e Minimising impact through detailed design.
¢ Adhering to Transport’s Biodiversity Guidelines.
In addition, the following key mitigation measures have been provided:

e Limit vegetation removal to the minimum required to successfully permit the proposal.



o Alicenced Ecologist to be present on-site to supervise the clearing of the two hollow-
bearing trees.

¢ Retained trees to be clearly identified on-site prior to the commencement of work to
ensure they are not indirectly impacted or cleared.

e Prepare an Erosion and Sediment Control Plan to minimise soil erosion and sediment
transfer off-site.

e Adhere to provisions stipulated by DPI Fisheries.
e TfNSW to transfer $8000 into the Conservation fund.

o TfNSW to plant 27 amenity trees along the road verge of Denman Road and Sydney
Street to address the visual impact of the removal of the amenity trees required to
permit the proposal.

Adoption of these would ensure that the work proposed is carried out in an ecologically
sustainable manner.



Glossary

Definitions

Biodiversity
Assessment Method

Biodiversity offsets

Construction footprint

Cumulative impact

Direct impact

Habitat

Important population

Indirect impact

Local population

The Biodiversity Assessment Method is established under section 6.7 of the
BC Act. The BAM is established for the purpose of assessing certain impacts
on threatened species and threatened ecological communities (TECs), and
their habitats, and the impact on biodiversity values.

The gain in biodiversity values achieved from the implementation of
management actions on areas of land, to compensate for losses to biodiversity
values from the impacts of development (State of NSW and DPIE 2020c)

The area to be directly impacted by the proposal during construction activities.

The impact on the environment which results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable
future actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time. Refer to
Clause 228(2) of the EP&A Regulation 2000 for cumulative impact
assessment requirements.

Direct impacts on biodiversity values include those related to clearing native
vegetation and threatened species habitat, and impacts on biodiversity values
prescribed by the Biodiversity Conservation Regulation 2017 (the BC
Regulation). This includes impacts from activities related to the construction or
operational phase of the proposal (State of NSW and DPIE 2020c).

An area or areas occupied, or periodically or occasionally occupied, by a
species, population or ecological community, including any biotic or abiotic
component (State of NSW and DPIE 2020c).

Is a population that is necessary for a species’ long-term survival and
recovery; this may include populations identified as such in recovery plans,
and/or that are:

0 Key source populations either for breeding or dispersal
0 Populations that are necessary for maintaining genetic diversity

Populations that are near the limit of the species range (DE 2013).

Impacts that occur when the proposal affects native vegetation and threatened
species habitat beyond the development footprint or within retained areas
(e.g., transporting weeds or pathogens, dumping rubbish). This includes
impacts from activities related to the construction or operational phase of the
proposal and prescribed impacts (State of NSW and DPIE 2020c¢).

Local population: the population that occurs in the proposal area. The
assessment of the local population may be extended to include individuals
beyond the proposal area if it can be clearly demonstrated that contiguous or
interconnecting parts of the population continue beyond the proposal area,
according to the following definitions:

0 The local population of a threatened plant species comprises those
individuals occurring in the proposal area or the cluster of individuals
that extend into habitat adjoining and contiguous with the proposal
area that could reasonably be expected to be cross-pollinating with
those in the proposal area.



Definitions

MNES

Mitchell landscape

Mitigation

Mitigation measure

Native vegetation

Operational footprint

Proposal area/site/
footprint

Study region

Target species

0 The local population of resident fauna species comprises those
individuals known or likely to occur in the proposal area, as well as any
individuals occurring in adjoining areas (contiguous or otherwise) that
are known or likely to utilise habitats in the proposal area.

0 The local population of migratory or nomadic fauna species comprises
those individuals that are likely to occur in the proposal area from time
to time or return year to year.

A matter of national environmental significance (MNES) protected by a
provision of Part 3 of the EPBC Act.

Landscapes with relatively homogeneous geomorphology, soils and broad
vegetation types, mapped at a scale of 1:250,000 (State of NSW and DPIE
2020c).

Action to reduce the severity of an impact.

Any measure that facilitates the safe movement of wildlife and/or prevents
wildlife mortality or injury.

(a) trees (including any sapling or shrub or any scrub),

(b) understorey plants,

(c) groundcover (being any type of herbaceous vegetation),
(d) plants occurring in a wetland.

A plant is native to New South Wales if it was established in New South Wales
before European settlement (BC Act).

The area that will be subject to ongoing operational impacts from the proposal.
This includes the road, surrounding safety verges and infrastructure, fauna
connectivity structures and maintenance access tracks and compounds.

The area of land that is directly impacted on by the proposal that is being
assessed under the EP&A Act, including access roads, and areas used to
store construction materials. It includes the construction and operational areas
for the proposal.

Is considered to ‘include the lands that surround the subject site for a distance
of 10 km’ (DECC 2007).

A species has been identified within the proposal area or is considered to have
a moderate to high likelihood of occurrence and may be impacted by the
proposal.


http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/llsa2013178/s60d.html#plant
http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/llsa2013178/s60d.html#plant
http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/llsa2013178/s60d.html#plant

Abbreviations

AOBV Areas of Outstanding Biodiversity Value

BAM Biodiversity Assessment Method

BC Act Biodiversity Conservation Act 2016 (State)

BDAR Biodiversity Development Assessment Report

BOM Bureau of Meteorology

BOS Biodiversity Offset Scheme under the BC Act

BVMTT Biodiversity Values Map and Threshold Tool

CEMP Construction Environmental Management Plan

DAWE Commonwealth Department of Agriculture, Water and the Environment (now known
as DCCEEW)

DCCEEW Commonwealth Department of Climate Change, Energy, the Environment and
Water

DEC NSW Department of Environment and Conservation (now known as DPE)

DECC NSW Department of Environment and Climate Change (now known as DPE)

DECCW NSW Department of Environment, Climate Change and Water (now known as DPE)

DEWHA Commonwealth Department of the Environment, Water, Heritage and Arts (now

known as DCCEEW)

DSWEPC Commonwealth Department of Sustainability, Environment, Water, Population and
Communities (now known as DCCEEW)

DoE Commonwealth Department of Environment (now known as DCCEEW)

DPE NSW Department of Planning and Environment

DPI NSW Department of Primary Industries

DPIE NSW Department of Planning, Industry and Environment (now known as DPE)
EEC Endangered ecological community

EES Environment Energy and Science Group, Department of Planning, Industry and

Environment
EP&A Act NSW Environmental Planning and Assessment Act 1979
EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 (Commonwealth).

FM Act Fisheries Management Act 1994 (NSW)



Abbreviations

GDE
IBRA
KTP
Lesryk
LGA

mm/cm/m/m2/km/
ha

MNES
NPWS
NSwW
OEH
PCT
PMST
REF
SEPP
SIS
TEC
TINSW
VIS

WoNS

Groundwater dependent ecosystems

Interim Biogeographically Regionalisation of Australia
Key Threatening Process

Lesryk Environmental Pty Ltd

Local Government Area

Millimetres, centimetres, metres, square metres, kilometres, hectares

Matters of National Environmental Significance
NSW National Parks and Wildlife Service

New South Wales

NSW Office of Environment and Heritage (now known as DPE)
Plant Community Type

Protected Matters Search Tool

Review of Environmental Factors

State Environmental Planning Policy

Species Impact Statement

Threatened Ecological Communities
Transport for NSW

Vegetation information system

Weeds of National Significance
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1 Introduction

1.1 Proposal background

At the request of Hills Environmental, on behalf of Transport for NSW (TfNSW), Lesryk
Environmental Pty Ltd (Lesryk) has been engaged to carry out a Biodiversity Assessment
of a 650 m length of Denman Road, this including an existing culvert structure (Bridge No
B01537) (Figure 1-1). For reference, the regional context of the proposal area is provided in
Figure1-2.

As part of the road and pavement upgrade of Denman Road, this aimed at improving
safety, TINSW proposes to extend the existing culvert that is present at this location. The
culvert requires extension to accommodate the widening of the road shoulder, thereby
complying with current standards.

The proposed culvert extension work will be conducted simultaneous to the Denman Road
upgrade project including pavement work.

The Biodiversity Assessment has been carried out to accompany the proposal’s REF, and
to consider and assess any ecological impact associated with the proposed road upgrades
and culvert extension work.

1.2 The proposal

Concept designs for the road and pavement upgrades have been prepared by TINSW, and
are presented in Appendix 1. Detailed designs for the culvert extension have been
prepared by Focus Bridge Engineering for TINSW (Appendix 2). Broadly, the proposed
work would include:

e Pavement rehabilitation over a length of about 650 m, including

0 Construction of new road shoulders between 1.5 to 3 m wide with heavy
duty asphaltic pavement.

o Milling sections of existing pavement and constructing new heavy duty
asphaltic pavement (primarily for the 3.5 m wide travel lanes).

o0 Construction of new full depth pavement sections (on the western shoulder,
south of the Ramrod Creek culvert).

¢ Removal of up to eleven trees within the proposal area.
e Construction of new grassed road verges and batters to suit new road profile.

e Extension of existing Ramrod Creek three cell reinforced concrete box culvert on
upstream and downstream sides, including reshaping of culvert inlet/outlet and the
provision of scour protection (rock rip rap 3-6 m beyond the end of the apron slab
both upstream and downstream).

e Scour protection works on both the upstream and downstream sides of the bridge,
this including construction of an about 6 m long by 1 m high, 1 m wide Gabion wall
at the north-eastern corner (upstream) of the bridge and reno mattress and rock rip
rap in the remaining areas (these being up to an approximately length of 6 m).

e Placement of organic mesh and suitable planting to stabilise the banks of Ramrod
Creek near the proposed culvert works.

e Removal of existing width marker signage at the Ramrod Creek box culvert.

¢ Provision of new cyclist friendly barriers and new asphaltic pavement on top of the
Ramrod Creek box culvert.

¢ Provision of bridge and road safety barriers.

e Construction of new section of SA kerb on the eastern side of the Racecourse Road
intersection.



Figure 1-1 Proposal area




Figure 1-2 Proposal regional context




¢ Reinstatement of pavement markings speed limit pavement markings near
Racecourse Road.

¢ Reforming of driveway accesses along the length of works.

e Temporary access tracks from the road to the upstream and downstream culvert
work areas (comprising geofabric with a layer of recycled asphalt pavement on top).

¢ Temporary construction compounds, stockpiles and over-size over-mass (OSOM)
vehicle pullover bays.

¢ Replanting of amenity trees along road verges of Denman Road and Sydney Street,
and transferring contribution into the Conservation fund.

A Landscaping Plan prepared by TINSW is provided in Appendix 3.

Works undertaken within, or on the banks of, Ramrod Creek would require the temporary
use of a coffer dam. The coffer dam would divert stream flows around the works area and
would be progressively adjusted. The coffer dam would be constructed from steel sheet
piles and sand bags, while stream flows would either be pumped over the coffer dam or
gravity fed to the other side using a storm water pipe inserted in an earth/sand bags dam
adjacent to the sheet piles. The coffer dam would only be erected during the course of
those works conducted near Ramrod Creek; being a temporary structure that would be
removed.

To permit the proposal, based on a worst-case estimate, a disturbance footprint (i.e.,
footprint in which ‘disturbances would occur’) totalling about 2.89 ha would be required, this
composed of:

e The 650 m length of Denman Road (indicative)
e About 10 m either side of Denman Road

¢ Additional eastern section of roadside within proximity to the culvert being further 20
to 40 m wide.

o 25 m upstream and 20 m downstream of the culvert

e up to 4 m either side of the existing culvert and a 4 m wide access corridor to the
culvert

e 6,2432.30 metres squared (m?) of site compounds and stockpile area

o Disturbance/removal of exotic and native vegetation to achieve the objectives of the
proposal.

e The movement of personnel and vehicles/machinery

e Ancillary facilities.

Reference to the design plans indicate the operational footprint of the culvert is expected to
be 619.5 m? (approximate 11 m existing length and 18.5 m extension by 21 m wide).

With reference to the Arboricultural Impact Assessment (AlA) & Tree Protection Plan (TPP)
prepared as part of the proposal (AIATPP) (Appendix 4), a total of eleven trees would
require removal, two of these (Tree ID 83 & 84) being hollow-bearing. TINSW proposes to
contribute funds into the TINSW Conservation fund at the required rates per TINSW’s 2022
publication: Tree and hollow replacement guidelines (Refer to section 7.2 of this report).

Denman Road is a two-lane carriageway; however, sections of the road are currently under
traffic control and reduced to single lane traffic with alternate flow arrangements due to
nearby road constructions. It is expected that the proposed road upgrades and culvert
extension works would be conducted simultaneous to the other projects.

Unless a specific aspect is referred to, the work would hereafter be referred to as ‘the
proposed work’.

To permit the proposed 18.5 m culvert extension, upstream inlet and downstream outlet
areas would require dredging and reclamation work. Due to existing character of the
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culvert, it is considered likely that the works can be undertaken from the existing road
pavement.

Temporary compound/stockpiles will be required for materials, plant and equipment; these
located within existing cleared and highly disturbed areas (Figure 1-1).

1.3 Legislative context

As part of this project, an REF will be prepared to satisfy TINSW'’s duties under s.5.5 of the
EP&A Act to “examine and take into account to the fullest extent possible all matters
affecting or likely to affect the environment by reason of that activity” and s.5.5 in making
decisions on the likely significance of any environmental impacts. This biodiversity impact
assessment forms part of this REF and assesses the biodiversity impacts of the proposal to
meet the requirements of the EP&A Act.

The BC Act requires that the significance of the impact on threatened species, populations
and threatened ecological communities is assessed using the test listed in Section 7.3 of
the BC Act. Similarly, Part 7A of the FM Act requires that significance assessments are
undertaken in accordance with Division 12 of the FM Act. Where a significant impact is
likely to occur, a SIS must be prepared in accordance with the Environment Agency Head’s
requirements, or a BDAR (should TINSW select this option) must be prepared by an
accredited assessor in accordance with the BAM (DPIE 2020c).

As a result, TINSW’s Road proposals assessed via an REF:

o Must address and consider potential impacts on nationally listed threatened
species, populations, ecological communities and migratory species, including
application of the “avoid, minimise, mitigate and offset” hierarchy

e Do not require referral to the DCCEEW for these matters, even if the activity is likely
to have a significant impact.

e Must use the BAM to calculate credits that would offset significant impacts on EPBC
Act listed threatened species, populations, ecological communities and migratory
species.

Assessments of impact significance are required for all relevant biodiversity values in
accordance with the Matters of National Environmental Significance: Significant impact
guidelines 1.1. Environment Protection and Biodiversity Conservation Act 1999 (DoE 2013).



2 Methods

2.1 Personnel

Table 2-1 Personnel

Name Role Qualifications

Chelsea Tiller .F'eld ?COl.Og'St: conducted site . B. Soc.Sc
investigation, document preparation.

ltzel Gonzalez Field ecologist: conducted site B.Sc. (Hons)

investigation, document preparation.

Principal ecologist: document review,

Deryk Engel updating and quality assurance.

B.Env.Sc. (Hons)

. . Research assistant: document review
Kirsty Bloomfield . -
and quality assurance.

2.2 Background research

Prior to carrying out any fieldwork, known databases and any previous studies conducted in
the region were consulted to identify the diversity of ecological communities, flora and
fauna species known for, or potentially occurring in, the study region. The identification of
those known or potentially occurring native species and communities within this portion of
the Muswellbrook LGA, particularly those listed under the Schedules to the EPBC, BC
and/or FM Acts, thereby permits the tailoring of the field survey strategies to the detection
of these plants and animals, their vegetation associations and/or necessary habitat
requirements. By identifying likely species, particularly any threatened plants and animals,
either the most appropriate species-specific survey techniques may be selected [should
their associated vegetation communities/habitat requirements be present] or a
precautionary approach to their presence adopted.

The carrying out of a literature search also ensures that the results from surveys conducted
during different climatic, seasonal and date periods are considered and drawn upon as
required. This approach therefore increases the probability of considering the presence of,
and possible impact on, all known and likely native species, particularly any plants and
animals that are of regional, State and/or national conservation concern. This approach
also avoids issues inherent with a one off ‘snap-shot’ study.

A list of all databases, date these were accessed, and the search area employed is
provided in Table 2-2.

Other reports and documents referred to are provided within the bibliography section of this
report.

All these databases and reports were reviewed and drawn upon where relevant. While
reviewing these documents, particular attention was paid to identifying relevant ecological
matters listed, or currently being considered for listing, under the Schedules of the EPBC,
BC and/or FM Acts, plants, animals and ecological communities that have been recorded in
the region and which may occur within, or in the vicinity of, the proposal area.



Table 2-2 Database searches

Database Date accessed Search area
PMST (DCCEEW 2022a) December 2022 10 km buffer on study area
Register of critical habitat (DCCEEW 2022c) December 2022 N/A
BioNet Atlas (DPE 2022a) December 2022 10 km buffer on study area
Areas of Outstanding Biodiversity Value December 2022 N/A
register (DPE 2022b)
SEPP (Coastal Management) 2018 — maps December 2022 Localit
(DPE 2022c) y
NSW WeedWise Database (DPI 2022a) December 2022 Hunter region
Fisheries NSW Spatial Data Portal (DPI December 2022 .

Central Rivers layer

2022b)
BioNet Vegetation Classification database December 2022 N/A
(NSW Government 2022c)
Biodiversity Values Map and Threshold Tool December 2022 Localit
(NSW Government 2022d) y
PlantNet (2022) December 2022 Locality
Groundwater Dependent Ecosystems Atlas December 2022 Localit
(BoM 2022b) y

Field guides and standard texts used include:

e Brooker and Kleinig (1999) [used to identify eucalypt]

e Robinson (2003) [other vegetation]

e Cogger (2014) [reptiles and frogs]
o Anstis (2017) [frogs]

e  Churchill (2008) [flying mammals]
e Simpson and Day (2019) [birds]

e Van Dyck and Strahan (2008) [non-flying mammals]

o Triggs (1996) [identification of scats, tracks and markings].

Nomenclature follows that in these texts, or within the EPBC, BC and/or FM Acts.

It is noted that the current accepted scientific names for some of the threatened fauna
species previously recorded in this locality are not consistent with the names used/provided
under either the EPBC, BC and/or FM Acts. In these instances, nomenclature used within

this report follows the current approved scientific conventions.

Where applicable, any TECs were classified and named according to the NSW Scientific
Committee’s Final and Preliminary Determinations [various dates].

The conservation significance of those ecological communities, plants and animals

recorded is made with reference to:
e The EPBC, BC and FM Acts

o NSW State Vegetation mapping (NSW Government and DPE 2022)
o The BioNet Vegetation Classification database (NSW Government 2022c).



2.3 Habitat assessment

An assessment of available habitat for each threatened species, population or community
identified in the database searches, and their likelihood of occurrence, is provided in
Appendix 5.

2.4 Field survey

A biodiversity assessment of the proposed road works area was conducted between the
hours of 12 pm and 2 pm on 17 August 2022 by Ms Chelsea Tiller [Field Ecologist] and Ms
Itzel Gonzalez [Field Ecologist]. For reference, the weather conditions experienced during
the site investigation were warm temperatures (22 “C), no winds or cloud cover.

While conducting the habitat assessments, efforts were made to identify features such as
known vegetation associations, geological features, feed trees, mature trees with hollows,
connectivity of fauna corridors, aquatic environments and other habitat features important
to the lifecycle requirements of those threatened plants and animals previously recorded in
the study region (as listed in Appendix 5).

The aims of the investigation were:

¢ To identify those flora and fauna species and vegetation communities present
within, and in close proximity to, the areas of likely disturbance, including both direct
and indirect impact

¢ Diurnal calls of fauna species present identified in the field

¢ Identification of any indirect evidence such as tracks, scats, scratchings and
diggings suggestive of the presence of a particular fauna species

o Leaf litter and ground debris searched for sheltering reptiles and amphibians.

e To identify the structure of those vegetation communities and fauna habitats present
within, and close to, the subject site

¢ Conduct targeted searches for those species of State and/or national conservation
concern, as listed the EPBC, BC and/or FM Acts, or their likely habitat areas, that
were identified during the literature review stage of the project.

Where required, a more detailed description on one or more of the survey methods
employed is provided below.

Where safe to do so, all sections of the proposed work area were traversed by foot.

2.5 Vegetation surveys

When surveying the proposal area, the 'Random Meander Method' (Cropper 1993) was
employed. This method involves conducting foot traverses through the site that requires
investigation, during which time notes are made on the structure and floristic composition of
the native vegetation present.

The ‘Random Meander Method’ is consistent with the stratified random sampling design as
specified in section 5.1 (Stratification, sampling and replication) of the publication titled
Threatened biodiversity survey and assessment: Guidelines for development and activities
(DEC 2004). This method is also mentioned under sections 5.2.1 (Sampling techniques)
and 5.2.7 (Targeting threatened plants) of that publication. The Random Meander Method
is suitable for covering large areas and for locating any rare species (and their associated
vegetation communities/habitat types) that may occur within a particular site.

The 'Random Meander Method' is employed until no new species have been recorded for
at least 30 minutes.

Given the modified nature of the proposal area, no plot-based sampling surveys (such as
those conducted in accordance with the BAM) were considered necessary.
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2.5.2

Targeted flora surveys

Targeted (species specific) surveys for threatened plants were undertaken based on the
results of the literature review, this including a consideration of the habitat requirements of
those threatened flora species identified as potentially occurring in the proposal area (see
Appendix 5), air photography interpretation and the site specifics of the proposal area.

The survey methods employed and level of effort required were generally based on the
descriptions provided in the following:

e The DEC 2004 publication

o The State of NSW and DPIE’s Surveying threatened plants and their habitats: NSW
survey guide for the Biodiversity Assessment Method (2020b).

All of the plant species were considered to have a low potential to occur in the proposal
area.

Targeted fauna surveys and habitat assessment

Based on the observations made during the diurnal investigations, the disturbed and
modified nature of the area investigated (i.e., road corridor) and the identification of those
habitats present, it was not considered necessary to employ any species-specific fauna
survey methods (e.g., nocturnal surveys, echolocation targeting Yangochiroptera [hereafter
referred to as microbats]). Those survey methods that were employed during the site
inspection are as follows:

Diurnal investigation

During the field investigation birds were identified using visual identification of observed
individuals or aural identification of their vocalisations. Any opportunistic observations
obtained whilst carrying out other field activities were also recorded.

Ground debris searches

Ground debris searches were carried out on foot within the limited number of vegetated
portions of the subject site. This involved conducting random meanders through this area
and turning over any occurrences of natural debris or urban refuse.

While conducting the ground debris searches, tracks, diggings and characteristic scats
were also searched for, and identified in the field.

Hollow-bearing tree survey

Within the surveyed proposal area, the position of those mature trees that were, or
considered to be, hollow-bearing (potentially used by microbats, birds and arboreal
mammals), were recorded through use of a Garmen™ hand-held Global Positioning
System (GPS).

Hollow-bearing trees were recorded in accordance with methods described in the Operation
Manual for BioMetric 3.1 (DECCW 2011), in that hollows were only recorded if the:

e Entrance could be seen from the ground
¢ Hollow appeared to have depth

e Hollow was at least 1 m above the ground (basal hollows were only recorded if they
continued up into the tree above 1 m).

For each recorded hollow-bearing tree, the following data was collected.
o Status: whether the tree is alive or dead
e Species identification, if alive
e Height and diameter at breast height (DBH)

e Approximate number of hollows and position in the tree (e.g., trunk, limb, basal or
fissure, termitaria)
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e Estimated size classes of hollows:
o Small <50 millimetres (mm)

0 Medium 50-150 mm

o Large > 150 mm.

It is noted that it was possible to physically access and inspect those hollows on one of the
trees present.

The survey methods employed and level of effort required were generally based on
descriptions provided in the following:

e The DEC 2004 publication

e The DECC Threatened species survey and assessment guidelines - field survey
methods for fauna: amphibians (DECC 2009)

o DEWHA survey guidelines for Australia’s threatened bats, bird and frogs (DEWHA
2010a, 2010b, 2010c)

e The DSEWPC survey guidelines for Australia’s threatened mammals and reptiles
(DSEWPC 2011a, DSEWPC 2011b).

o The ‘Species credit’ threatened bats and their habitats NSW survey guide for the
Biodiversity Assessment Method (State of NSW and OEH 2018a)

e The NSW Survey Guide for Threatened Frogs: A guide for the survey of threatened
frogs and their habitats for the Biodiversity Assessment Method (State of NSW and
DPIE 2020).

Aquatic Survey

As the culvert section of the proposed work would be conducted within and adjacent to
Ramrod Creek, an aquatic study was broadly performed in accordance with the publication
titted Aquatic Ecology in Environmental Impact Assessment (Lincoln-Smith 2003). This
approach conforms to Section 3.3 General Requirements for Development (page 26) of
DPI's 2013 publication titled Policy and guidelines for fish habitat conservation and
management.

The investigation involved traversing, where safe to do so, the sections of creek proximate
to the study area, and a distance of up to 25 m upstream and downstream, respectively;
with notes taken on the habitat present within the section of creek being ‘disturbed’, the
structure of its bank, its riparian communities, its course, and the presence of any snags or
other features important to the lifecycle requirements of those aquatic species present, or
considered likely to occur.

In addition, information referred to included:
e A literature search of any relevant previous aquatic studies
¢ Discussions held with the relevant NSW Fisheries Conservation Manager

¢ Identification of known or expected aquatic species and their habitats, particularly
those of conservation concern

e Areview of existing information on the in-stream ecology of Ramrod Creek and
consultation with the relevant NSW Fisheries Zone.

Based on a qualitative assessment of the water that was flowing along Ramrod Creek at
the time of the field investigation, a consideration of the scope of work proposed at this site
and the ‘short-term’ nature of the proposed road work [it is expected that, post-
development, the site would generally reflect its pre-disturbance character], the work will
not erect any permanent barriers to fish movement nor would it cause the isolation or
fragmentation of any aquatic environments.



It was not considered that any targeted surveys (i.e., netting, trapping or electric fishing)
targeting those aquatic species present, or considered likely to occur, were necessary.

2.6 Summary of survey effort and limitations

By the completion of the field investigation a total of about four person hours of active
searches had been accumulated. Given the disturbed/modified nature, physical condition and
size of the proposal area, this length of time is considered more than adequate when
endeavouring to determine the diversity of native species present, their habitats and
vegetation associations, and the conservation status of each of these.

Given the seasonal timing of the field investigation, some species are considered to be
absent or not readily identifiable from the locality. As such, the presence of these animals
was not targeted, though the occurrence of their necessary habitats (as document in the
scientific literature) was noted, and if present, a precautionary approach adopted.

It is noted that it was not possible to physically access and inspect the internal portions of the
culvert (for animals such as cave-dependent microbats) at the time of the survey due to the
presence of a large volume of water within Ramrod Creek. Observations were made from the
northern and southern banks on the downstream side of the existing culvert, these indicating
the three culvert cells present are all open and unlikely to provide resources for cave-
dependent microbats. The inspections did indicate the presence of Fairy Martin
(Petrochelidon ariel) nests within the culvert, these all being attended to by this species (i.e.,
no abandoned nests were noted). Given the nature of the work proposed, combined with the
observations made, it is not considered that this limitation will affect the integrity of the site
assessment.

While not considered to compromise the scientific rigour of the field assessment, no specific
surveys (i.e., nocturnal work) were carried out. In order to overcome this limitation:

o Database searches were conducted for threatened species, populations and
ecological communities known to occur within the region

e The precautionary approach was adopted where necessary (i.e., suitable habitat for
those threatened species known to occur, or that have been previously recorded
within the surrounding locality, was identified).

Not all animals and plants can be fully accounted for within any given proposal area. The
presence of threatened species is not static; it changes across time, often in response to
longer term natural forces that can, at any time, be dramatically influenced by human-made
disturbances.

No additional limitations, such as reduced site visibility, adverse weather conditions or access
to achieving the objectives of the ecological survey were encountered.

This report is based upon data acquired from the current investigation; however, it should be
recognised that the data gathered is indicative of the environmental conditions of the site at
the time the field work was conducted.

With reference to TINSW’s Tree and hollow replacement guidelines, it is noted that Lesryk
did not specifically investigate those plants to be removed from the roadworks footprint. To
overcome this limitation, Lesryk relied on the AIATPP report prepared by Tree Survey Pty

Ltd and which was provided to us by TINSW’s nominated representative (Appendix 4).
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Existing environment

For reference, a photographic record of the area investigated is provided in Appendix 6.

The study area is located about 2.8 kilometres (km) south-west of Muswellbrook, and is
accessible from Denman Road. The road verge within proximity to the culvert is generally
1.5-3 m wide, with some sections featuring guard rails.

The road verge, and those areas surrounding the culvert, consists of native and exotic
grasses, weeds and shrubs that are 0-3 m in height. The area consists of a sparse midstory
of isolated Swamp She-oaks (Casuarina glauca) that are approximately 7 m tall, with a
medium to high-density understorey to 0.5 m. Given their height uniformity, spacing and
location within the area investigated, the She-oaks all appear to have been planted. Several
mature hollow-bearing trees were present beyond the boundary of the proposed work,
primarily within an adjacent private semi-rural property [No. 250 Denman Rd]; however,
within the study area, two mature hollow-bearing trees were present on the western
embankment of Ramrod Creek, these expecting to be removed during the proposed works.

One waterway, Ramrod Creek, is present within the study area; the investigated culvert
structure directing its water beneath Denman Road; the waterway discharging into the
Hunter River, about 2.5 km west of the subject site. Upstream sections of Ramrod Creek,
including the culvert outlet areas, are dominated by the presence of Cumbungi (Typha
orientalis). The culvert site exhibited the effects of a recent flooding event at the time of the
investigation.

The study area is located within a generally cleared, agricultural landscape; however,
existing coal mining sites are present from about 2.5 km west (Bengalla Mine) and 3 km
south (Mount Arthur Coal Mine) of the study area. Land uses proximate to the subject site
include industrial properties immediately adjacent to the southern extent of the study area;
Muswellbrook Sewer Treatment Works about 308 m to the north-east; and residential
properties immediately west of Denman Road and the study area.

No conservation areas are present near to the study area. The closest is Manobalai Nature
Reserve, present about 25 km to the west of the area investigated.

The Soil Landscapes of the Singleton 1:250,000 Sheet report (Kovac and Lawrie 1991) and
mapping (State Government of NSW and DPE 2022) identifies the proposal area is located
within the following soil landscapes (Figure 3-1):

¢ Hunter Soil Landscape
e Roxburgh Soil Landscape

The Hunter soil landscape covers the floodplains of the Hunter River and its tributaries. The
geological unit is Quaternary alluvium, with the main soils all formed in alluvium; including
Brown Clays and Black Earths on prior stream channels and on tributary flats, with
Chernozems on prior stream channels adjacent to Dartbrook and Brays Hill soil landscapes
and in many of the valleys such as Martindale and Widden. Alluvial Soils occur on levees
and flats adjacent to the present river channel. Red Podzolic Soils and Lateritic Podzolic
Soils are located on old terraces, with Non-calcic Brown Soils and Yellow Solodic Soils in
some drainage lines. Minor stream bank erosion occurs on present watercourses, with
minor sheet and gully erosion on adjacent terraces.

The geology of the Roxburgh Soil Landscape is Singleton Coal Measures with parent rocks
being sandstone, shale, mudstone, conglomerate and coal. The soils consist of yellow
podzolic soils occurring on upper to midslopes with Red Solodic Soils on more rounded
hills. Lithosols occur on crests, and Brown Podzolic soils occur on slopes on conglomerate
with associated flat pavements. Yellow Soloths have been recorded in some gullies (Kovac
and Lawrie 1991).



Figure 3-1 Soil Landscape

Characteristic landform is level plains and river terraces of the Hunter River with elevations
of 20 - 60 m; slopes are 0 — 3%; the width of the plains ranges from 200 — 3,200 m, and
local relief is generally less than 10 m (Kovac and Lawrie 1991). The investigated area
occurs at a height of about 142 m Above Sea Level, the natural topography generally being
flat.

For reference, Table 3-1 identifies attributes of the investigated proposal area.



Table 3-1 Site attributes

Site attributes

Estimated size (ha) about 2.89 ha
ASL 142 m
Climate! Mean summer high: 31.8 °C (January)

Mean winter low: 3.4 °C (July)
Average annual rainfall — 633.7 mm

Waterbody Ramrod Creek

Critical habitat No

IBRA Bioregion/Subregion Sydney Basin / Hunter
Mitchell Landscape Unit SB Hunter

Soil landscape Hunter (Figure 3-1)

3.1 Native vegetation communities

With reference to the State Vegetation Type Map, the proposal area is identified within two
Plant Community Types (PCT) (OEH 2022) (Figure 3-2):

e PCT 0 — Non-native vegetation
e PCT ID 4089 - Namoi-Upper Hunter River Red Gum Forest

The site investigation determined that the portions of the mapping that encompasses the
proposed works area is inaccurate, the site investigated being ‘cleared’ and dominated by
weed species (i.e. entire survey area conforms to PCT 0).

3.2 Threatened ecological communities

Figure 3-3 (though inaccurate) indicates the vegetation present is mapped as PCT 4089.

PCT 4089 is associated with the Hunter Floodplain Red Gum Woodland in the NSW North
Coast and Sydney Basin Bioregions (hereafter referred to as ‘Red Gum Woodland), this
being listed as an EEC under the BC Act.

The PCT within, and in proximity to, the subject site was found to be highly disturbed and
cleared, and is not considered to conform to any of the descriptions provided for those
native vegetation communities or EECs recorded in the surrounding region. Based on the
observation of the area, the mapping is considered to be incorrect.

The site is considered to be ‘cleared’ and is not associated with a TEC listed under the
EPBC or BC Acts.

1 Scone Airport AWS (Station 061363) — being the nearest operating weather station to the area investigated

(BoM 2022a)
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Figure 3-2 Vegetation mapping

3.3 Groundwater dependent ecosystems

GDE are communities of plants, animals and other organisms whose extent and life
processes are dependent on groundwater.

Consultation of the Bureau of Meteorology GDE Atlas (Bureau of Meteorology 2022b) did
not identify any aquatic, terrestrial or subterranean GDE within the proposal area. It is
acknowledged that, at the time of the desktop survey, the GDE Atlas was not displaying
topographic or satellite imagery layers to aid in site imagery.



Figure 3-3 Threatened Ecological Communities




3.4 Threatened species

Prior to undertaking the field investigation, a review of the BioNet Atlas and PMST
databases (DPE 2022a, DCCEEW 2022a) was conducted, this identifying 11 threatened
plants and/or their populations, and 43 threatened fauna species listed under the EPBC
and/or BC Acts that have been previously recorded or are considered to have habitat within
10 km of the subject site (Appendix 5). Those species that have been previously recorded
within 10 km of the proposal area as per the BioNet Atlas are presented in Figure 3-4 (note:
some species records overlap therefore only one ‘dot’ is displayed).

Due to a lack of their necessary habitats within the area investigated, oceanic, estuarine
and wetland species were not considered.

In the case of fauna, numerous highly mobile threatened species with large territorial
requirements (e.g., bats, birds) may traverse or occupy the study area on occasions. Only
those that have a documented association with those habitat components that were
identified within the proposal area were considered for assessment under the EPBC and/or
BC Acts.

The majority of the threatened species identified during the literature search as having the
potential to occur in the proposal area were assessed to have only a low likelihood of
occurrence, given the disturbed and heavily modified condition of the locality.

Given the proposal would include the removal of two hollow-bearing trees (refer to Section
5.1.2), and as targeted surveys for hollow-dependent species were not conducted, their
presence is assumed based on the adoption of the precautionary approach. Considering
the diameter of the hollows observed, it is likely that, if present, these may be occupied by
microbats, as well as larger arboreal possums/birds.

Based on a precautionary approach, as they have been previously recorded and suitable
habitat is present, the hollow-dependent microbats listed in Table 3-2 are considered to
have a high likelihood of occurrence within the proposal area.

Table 3-2 Habitat assessment results

Scientific name Common Name Legislative Potential
status occurrence
Scoteanax rueppellii Greater Broad-nosed Bat Vulnerable High
Falsistrellus tasmaniensis  Eastern False Pipistrelle Vulnerable High
Saccolaimus flaviventris Yellow-bellied Sheathtail-bat Vulnerable High
Mormopterus norfolkensis Eastern Coastal Free-tailed Vulnerable High
at

An assessment referring to the criteria provided under Section 7.3 of the BC Act was
conducted on hollow-dependent microbats; this concluding that the proposal would not
have a significant impact on this group of animals. Preparation of any further assessment
studies, such as a SIS (or BDAR), is not required.

It is noted that, at the time of the inspection, it was possible to physically access and
inspect one of the hollows present in association with the Yellow Box (Tree 83). Inspections
of the ‘possum’ size cavity did not indicate the presence of any sheltering animals, eggs or
material that would suggest the presence of a nest/drey. Inspections of this hollow did not
reveal any sheltering fauna occupying this site at the time of the survey.



Figure 3-4 Threatened species previously recorded within 10 km of the proposal area




3.5 Areas of outstanding biodiversity value (where applicable)

Reference to the DCCEEW'’s Register of Critical Habitat (DCCEEW 2022c) and DPE’s Area
of Outstanding Biodiversity Value (AOBV) register (DPE 2022b) (in conjunction with Part 3
of the Biodiversity Conservation Regulation 2017), and DPI's Register of critical habitat
(DPI 2022c¢) per listings provided under the EPBC, BC and/or FM Acts, no gazetted areas
of critical habitat or AOBYV for any flora or fauna species, populations or communities occur
within or near to the scope of work proposed.

3.6 Aquatic results

One waterway, Ramrod Creek, is present within the proposal area; this traversing beneath
Denman Road via the existing three-cell concrete box culvert. With reference to the
Strahler Stream Order Classification System (DPI 2022d), within the proposal area,
Ramrod Creek is a 3™ order waterway. Third order streams are considered to be Class 3
waterways; this identified as (DPI 2022d):

Minimal fish habitat

Named or unnamed waterway with intermittent flow and potential refuge, breeding
or feeding areas for some aquatic fauna (e.g., fish, yabbies). Semi-permanent pools
form within the waterway or adjacent wetlands after a rain event. Otherwise, any
minor waterway that interconnects with wetlands or recognised aquatic habitats.

Within the area investigated, Ramrod Creek is about 2-14 m wide; with larger expanses of
water present either side of the culvert, before the creek line narrows up and downstream.
The banks are heavily vegetated, inclining gradually to surrounding land, and are
dominated by exotic weeds and grasses. To the east [upstream] of the culvert, dense
stands of Cumbungi (Typha orientalis) to about 2 m in height are present. No other floating
or emergent aquatic vegetation, including reed beds, was noted. Depressed instream and
bank vegetation visible within the area survey was indicative of a recent flooding event. At
the time of investigation, the creek was flowing, though its water quality was heavily turbid,
negating visual assessment of its depth; with the exception of areas about 15 m up and
downstream where a depth to 20 cm was noted. No woody debris or rocks were observed
within proximity of the creek line.

No fish were observed (or indicated i.e., fish rise) within the length of creek surveyed.

Reference to the DPI Fisheries NSW Spatial Data Portal (DPI 2022b) identifies Ramrod
Creek as Key Fish Habitat (KFH) [search: Central Rivers] (Figure 3-5).

Post-works, this habitat will remain and there will be no net loss of Key Fish Habitat.

One of the objectives of the FM Act is to '... conserve key fish habitats...' (NSW
Government 2022b). While the term 'key fish habitat' is not defined within the FM Act, DPI
has identified KFH to include all marine and estuarine habitats up to highest astronomical
tide level (that reached by 'king' tides) and most permanent and semipermanent freshwater
habitats including rivers, creeks, lakes, lagoons, billabongs, weir pools and impoundments
up to the top of the bank (DPI 2022f).

Extension of the culvert will not present a barrier to those native fish (such as Eels Anguila
spp) that are potentially present within, and moving along, Ramrod Creek, nor will it isolate
any fish habitat. Fish sheltering and breeding habitat will not be disturbed due to the
conducting of the works.

Reference to the BioNet Atlas and PMST did not identify any previously recorded
threatened fish species listed under the EPBC or FM Acts, or their predicted habitat, within
10 km of the proposal area (Appendix 5). Reference to the Fisheries NSW Spatial Data
Portal indicates that no threatened fish have a mapped distribution within the proposal area
(DPI 2022b).



Figure 3-5 Key Fish Habitat in relation to the proposal area

3.7 Wildlife connectivity corridors

Reference to SEED Dataset mapping does not identify the subject site as part of Fauna
Key Habitats or Fauna Corridor for North East NSW (State Government of NSW and DPIE
2010a, 2010b).

The key habitats map layer is a regional representation displaying the likelihood of
occurrence of key habitats for fauna consolidated at the regional scale. Regional corridors
are primary landscape connections between larger important areas of habitat; generally
substantial in width (> 500 m) and provide not only for dispersal of individual species but
act as habitat in their own right for a range of species, and should be at least twice the
width of the average home range area of the animal species identified as potential users of
the corridor (DEC 2004b).

The area investigated, present along a section of Denman Road, is located within a
previously cleared semi-rural to agricultural landscape, and is not part of a significant
wildlife corridor. As mapped in Figure 3-4, fragmented connectivity exists along the riparian
corridor of Ramrod Creek, between parcels of bushland within the surrounding region, and
on to heavily vegetated land about 22 and 26 km west and east, respectively.

The presence of Denman Road (up to 11 m wide within the study area) currently presents
an adverse impact on east-west movement patterns of those ground traversing species
recorded or expected to occur within the investigated area.
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Although two hollow-bearing trees (Trees 83 and 84) require removal to permit the
proposed work, several trees exist beyond the limits of the proposed work that provide
similar habitat value. Refer to Section 7.2 of this report for details in regards to the
replacement of these hollows.

The proposed tree removal work would not isolate or further fragment any habitat areas,
nor erect any additional barriers to the movement and dispersal patterns of flying species
(i.e., birds, bats), gliding arboreal mammals, nor ground traversing species, that may be
currently negotiating Denman Road at this location.

Given the scope of work proposed, ground traversing species currently negotiating this
road network are considered to continue to do so post-work.

In the operational phase of the proposal, the upgraded culvert within the proposal area
would be expected to indirectly provide opportunities for the movement of some fauna
species, particularly animals such as rodents, reptiles and frogs that would be tolerant of
negotiating this style of structure.

3.8 SEPP (Biodiversity and Conservation) 2021

Chapter 4 Koala Habitat Protection 2021

Muswellbrook LGA is identified under Schedule 2 - LGAs of the SEPP, and within the
Central Coast Koala management area. This Policy seeks to encourage the proper
conservation and management of areas that provide habitat for Koalas.

Chapter 4 ‘Koala habitat protection 2021’ of the SEPP only applies to development
applications assessed under Part 4 of EPA Act, not those considered under Part 5. That
stated, it is TINSW'’s practice to consider the SEPP criteria as part of the environmental
assessment process.

No Koala Plan of Management exists for the locality. No evidence (i.e., sightings, calls,
scats etc.) to suggest that the area investigated supported a resident Koala population were
identified; though Eucalyptus melliodora and Eucalyptus intertexta, recorded within the
proposal area, are listed under Schedule 3 ‘Koala Use Tree Species’ of the SEPP. With
reference to the BioNet Atlas (DPE 2022a), the nearest previously recorded Koala was
identified about 2 km south-east of the proposal area (observed 2006).

In accordance with the following definitions provided under Chapter 4, Section 4.2 of the
SEPP, the proposal area is not considered to constitute Core Koala habitat:

a) an area of land which has been assessed by a suitably qualified and experienced
person as being highly suitable koala habitat and where koalas are recorded as
being present at the time of assessment of the land as highly suitable koala habitat,
or

b) an area of land which has been assessed by a suitably qualified and experienced
person as being highly suitable koala habitat and where koalas have been recorded
as being present in the previous 18 years.

The carrying out of the proposed work would not require the preparation of a Plan of
Management for the conservation and management of areas of Koala habitat.

3.9 Matters of National Environmental Significance
By the completion of the field investigation, no TEC, threatened flora or fauna species listed
under the EPBC Act had been recorded within, or near to, the proposal area.

The proposal does not require referral to the Federal Minister for the Environment as a
controlled action.

Reference to the PMST did not identify any World or national heritage listed places, nor
Wetlands of international importance, within, or near to, the proposal area.
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4 Avoidance and minimisation

The key principles of TINSW’s Biodiversity Guidelines: Protecting and managing biodiversity
on RTA projects (RTA 2011), and the associated impact on the natural and social
environment, is that TINSW should aim to:

¢ Avoid and minimise the impact first
o Mitigate the impact where avoidance is not possible

o Offset where residual impact cannot be avoided.

4.1 Application of avoid principles

The objective of the proposed road upgrades and culvert extension work, as part of
upgrade work to the Denman Road vicinity to improve safety, is to accommodate the
widening of the road shoulder and achieve current standards.

The proposed work would primarily take place within an existing disturbed/modified area
adjacent to a section of the existing road corridor of Denman Road; as such, the potential to
avoid impact to biodiversity is high.

While disturbance/removal of about 2.89 ha of predominantly exotic vegetation is
unavoidable, inclusive of eleven trees, the amount and quality are considered to provide
minimal habitat resources for those species recorded, or potentially occurring, given the
extent of similar retained vegetation within the surrounding locality. TINSW proposes to
retain trees where possible, and to offset those plants removed.

Vegetation clearance and work limits would be identified both on site maps/plans and on-
site through the erection of temporary exclusion fencing, bunting or similar in accordance
with Guide 2 of TINSW’s Biodiversity Guidelines (RTA 2011). Fencing etc. would be
established at the outer limits of the drip line of retained trees present and areas marked as
‘no-go zones’, to avoid indirect impact.

4.2 Application of minimise principles

The proposed road upgrades and culvert extension work has been designed to minimise
impacts on the ecological values of the subject site wherever possible.

Vegetation clearance would be limited to the minimum required to successfully complete
the proposal; with the selection of equipment to also minimise clearance requirements.

Eleven trees will require removal, two of which are hollow-bearing. The removal of these
plants will be offset through the transfer of funds into the Conservation fund, as per the
required rates provided in TEINSW’s 2022 publication: Tree and hollow replacement
guidelines.

As the proposed work would require the removal of two hollow-bearing trees, an ecologist
will be present on site during the removal of these to collect and relocate locally any
sheltering fauna.

A temporary disruption to fish passage along Ramrod Creek would arise during the course
of the project due to the establishment of a coffer dam. Considering the diversity of native
fish that could be present in Ramrod Creek, and the predicted duration the coffer dam
would be present, no long-term impacts on fish movements would arise. Post-work, fish
would be able to move along Ramrod Creek, the works not isolating or fragmenting any
aquatic habitats.

Temporary compound/stockpile sites would be located within existing cleared/disturbed
sites; and would not require the removal of any additional mature vegetation.
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5 Impact assessment

Potential impacts as a result of conducting the scope of work proposed include the
disturbance/removal of 2.89 ha of native and exotic vegetation (i.e., shrubs, ground cover).

Vegetation will require clearing, this including eleven trees, two of which are hollow-bearing.
These will be offset through the transfer of funds into the Conservation fund, as per the
required rates provided in TINSW’s Tree and hollow replacement guidelines.

One waterway, Ramrod Creek, is present within the proposal area; this identified as KFH.

Further potential impact includes temporary noise and/or vibration levels, erosion, injury
and/or mortality to fauna, edge effects, weed proliferation and introduction of pathogens.

Given the land use history of the proposal site, its levels of long-term modification and
disturbance, no threatened flora or fauna species, or their populations, were recorded.
Similar, none were considered to be present in the soil seed bank or at other times of the
year. The habitats present would not be of value to the presence of a viable local
population of threatened species.

No significant adverse impact is expected during the operational phase of the proposal.
Mitigation measures have been provided in Section 6 of this report.

The impact assessment for Division 5.1 of the EPA Act projects does not need to include a
consideration of offset thresholds under the Biodiversity Offset Scheme.

5.1 Construction impacts
5.1.1 Removal of native vegetation

By the completion of the field survey a number of native and exotic species were recorded
within the area investigated (Appendix 7). It is noted that Appendix 7 is not intended to be a
comprehensive list of all species present within the area investigated, and only represents
those plants that were recorded whilst conducting searches for:

¢ those native species and ecological communities of State and/or national
conservation concern that are known, or expected to occur, in the locality

e weeds of significance that would require treatment.

None of the flora species recorded are listed or currently being considered for listing under
the Schedules to the EPBC or BC Acts.

Based on a worst-case estimate it is expected that 2.89 ha of predominantly exotic
vegetation would be disturbed/removed to permit the proposal (Table 5-1); inclusive of the
clearance of eleven trees. Of these eleven trees to be removed, with reference to Appendix
4, and summarised below in Table 5-2, four trees (Trees 12, 14, 83 and 84) are located
within the construction footprint, two of which are hollow-bearing, with a further seven
(Trees 5, 6, 8, 9, 10, 11, 13) likely to require removal to accommodate earthworks. The
trees requiring removal are presented in Figure 5-1.

In accordance with Section 2.4 of TINSW’s Tree and hollow replacement guidelines, where
tree replacement cannot be accommodated locally [or only partially], payment must be
made to Transport’s Conservation Fund as per the rates set out in Table 5-3. Transfer of
funds must occur prior to commencement of work. Based on the calculations, TEINSW will
transfer $8000 into the Conservation Fund.
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Table 5-1 Impact on vegetation

Plant Community Type
(PCT

Proposal area
(ha)

PCT4085 - Namoi-Upper
Hunter River Red Gum
Forest

Cleared

Table 5-2 Inventory of tree removal

v

As per field observations,
the vegetation in the
proposed works area does
not meet the requirements
of the EEC

N/A

2.28 ha

Tree ID Species ‘Native’ or Tree size Hollows Contribution
‘Amenity’ classification required per tree

Tree 5 Prunus cerasifera Amenity 15 Small No $125

Tree 6 Eucalyptus Native 70 Large No $1000
melliodora

Tree 8 Lagerstroemia Amenity 15 Small No $125
indica

Tree 9 Casuarina glauca Native 25 Medium No $500

Tree 10 | Casuarina glauca Native 50 Large No $1000

Tree 11 | Casuarina glauca Native 55 Large No $1000

Tree 12 | Lagerstroemia Amenity 10 Small No $125
indica

Tree 13 | Casuarina glauca Native 45 Medium No $500

Tree 14 | Lagerstroemia Amenity 15 Small No $125
indica

Tree 83 | Eucalyptus Native 70 Large Yes — $1000
melliodora multiple 2 hollows

$500/hollow

Tree 84 | Eucalyptus Native 75 Large Yes $1000

melliodora 1 hollow
$500/hollow
Total off-set Fund contribution required $8000

Table 5-3 Conservation fund contribution

Tree size

Large tree (DBH 50 — 100 ¢

Medium tree (DBH > 20 - 5
cm)

Small tree (DBH 5 — 20 cm)

Hollow

Tree replacement

requirement

m)  $1000
O $500
$125
$500
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Figure 5-1 Proposed tree and hollow removals
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Relevant to the proposal’s impact on vegetation, the following KTP is considered:
¢ Clearing of native vegetation — Schedule 4 BC Act.

Given the extent of similar resources within, and beyond, the proposal area, and provided
recommended mitigation measures are adopted, the loss of 2.89 ha of predominantly exotic
vegetation is not considered to significantly contribute to, or increase the impact of, this
KTP.

Clearing within the proposal area would be carried out in accordance with Guide 4 of the
Biodiversity Guidelines (RTA 2011) to minimise disturbance to surrounding flora and fauna
habitats.

Where possible, any felled trees will be relocated locally as opposed to being mulching.
The relocation of the felled trees would aim at providing habitat for native species and their
prey (as per DEC 2004 ‘Threatened Species Survey and Assessment: Guidelines for
developments and activities’ and TINSW’s ‘Biodiversity guidelines: Protecting and
managing biodiversity on RTA projects’ (RTA 2011).

5.1.2 Removal of threatened fauna habitat

During the site investigation a number of common-to-abundant occurring native birds were
observed or heard calling near the area investigated, including species such as the
Rainbow Lorikeet (Trichoglossus haematodus), Fairy Martin (Petrochelidon ariel) and
Superb Fairy-wren (Malurus cyaneus). Amphibians heard calling throughout the upstream
area, between 5-15 m from the culvert’'s eastern entrance, included the Common Eastern
Froglet (Crinia signifera) and Eastern Sign-bearing Froglet (Crinia parinsignifera).

None of the native species recorded are listed, or currently being considered for listing,
under the EPBC, BC and/or FM Acts.

The native species recorded are protected, as defined by the BC Act, but considered to be
common to abundant throughout the surrounding region. The species recorded would not
be solely reliant upon those habitats present within, or near to, the subject site such that the
removal or further disturbance of these would threaten the ‘local’ occurrence of these
animals. The species recorded are all expected to be present within both the proposal area
and surrounding locality post-work.

The BioNet Atlas and PMST identified several threatened cave-dependent microbats
previously recorded, or having predicted habitat, within 10 km of the proposal area, listed
as Vulnerable under either the EPBC or BC Acts (Appendix 5). Internal inspections of the
three culvert cells present were not possible at the time of the field survey due to the
volume of water in Ramrod Creek. The presence of this water, the open and well-lit nature
of the culvert present (inspections being made from both the northern and southern banks
on the downstream side of the culvert), is considered to negate the presence of this group
of animals. The works would not remove any habitat that could be used on occasion by
cave-dependent microbats. The works, being an extension of the culvert, may actually
increase the habitat value of this site for this group of animals.

The concrete drainage pipe present downstream, to the north-west of the existing creek
crossing, had cobwebs present across the outside of the pipe; the presence of these
indicting that microbats are not using the structure [otherwise their movements would
‘break’/remove the webs]. The pipe also exhibited heavy silt build-up, with urban refuse
present. Given the character of this, it is considered that this is not suitable habitat for
microbats.

As no microbats were observed, no evidence obtained and the inspected culvert
considered unsuitable habitat, an assessment on cave-dependent threatened microbats
that reference the criteria provided under the EPBC Act’'s Significant Impact Guidelines
and/or Section 7.3 of the BC Act are not required.

Bird nests are present in all three of the investigated culvert cells and, although no
occupation of these was observed, it is assumed that these were constructed by Fairy
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Martins. Fairy Martins are protected, as defined by the BC Act, but considered to be
common to abundant throughout the surrounding region. No further evidence of any nesting
native birds, or the presence of sheltering native mammals (i.e., drey), was obtained within
the area investigated.

With reference to the AIATPP, of the eleven trees that require removal to permit the
proposed works, two are hollow-bearing trees, these present within proximity to the culvert.
It is also acknowledged hollow-bearing trees are present beyond the limits of the works,
none of which will be disturbed. TINSW proposes to transfer funds into the Conservation
fund at the required rates per the Tree and hollow replacement guidelines.

The results of the field inspection, noted the hollow-bearing trees as being 9-15 m tall, with
numerous hollows (vertical/horizontal - 50-300 mm diameter), present on the trunks and
limbs of the trees (Table 5-4, Figure 5-1). At the time of the inspection, it was possible to
physically access and inspect one of the hollows present in association with Tree 83.
Inspections of the ‘possum’ size cavity did not indicate the presence of any sheltering
animals, eggs or material that would suggest the presence of a nest/drey. Inspections of
this hollow did not reveal any sheltering fauna occupying this site at the time of the survey.

Table 5-4 Inventory of hollow removal

ID and Easting | Northing @ Status @ Height | DBH Tree size Hollow No. of Position
species (m) (cm) classification diameter hollows in tree
Tree 83 299561 6426159 Alive 9 70 Large 100-300 2 Trunk and
Eucalyptus limb

melliodora
Tree 84 299557 6426160 Alive 14 75 Large 100 1 Limb
Eucalyptus
melliodora

As no species-specific surveys were conducted to target those animals that could occupy
the smaller ‘microbat’ sized hollows, and as they have been previously recorded and
suitable habitat is present, it is considered necessary to adopt a precautionary approach to
the potential presence of the hollow-dependent microbats identified in Appendix 5.

To consider the impact of the proposal on these potentially occurring fauna species,
assessments referencing the criteria provided under Section 7.3 of the BC Act have been
conducted on hollow-dependent microbats (Appendix 8). These concluded that the
proposal would not have a significant impact on these species.

To minimise any impact associated with the removal of the two hollow-bearing trees, the
following recommendations are presented:

e An ecologist or licensed wildlife carer must be on site during vegetation
clearing/habitat removal in accordance with Biodiversity Guide 4: Clearing of
vegetation and removal of bushrock (RTA 2011)

e Prior to the trees removal (if an excavator employed) these should be knocked
several times to alert the sheltering fauna and provide an opportunity for these
animals to disperse. The trees would not be felled till approval from the ecologist [or
similar] is given

e If possible, all vegetation around the two hollow-bearing trees would be cleared 24
to 4