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1 Introduction

1.1 Background

A Review of Environmental Factors (REF) was prepared by the NSW Roads and
Maritime Services (Roads and Maritime) in October 2012 for the upgrade of about
15 km of The Northern Road between The Old Northern Road, Narellan and Mersey
Road, Bringelly. The REF for The Northern Road Upgrade was subsequently
determined in February 2013 under Part 5A of the Environmental Planning and
Assessment Act 1979 (EP&A Act).

The approved activity described in The Northern Road Upgrade REF includes
upgrading a 15 km section of The Northern Road from a two lane, two way road to a
four lane, divided road. Stage 1 of the approved activity was progressed through
detailed design and relates to the upgrade of 3.3 km of The Northern Road, between
Old Northern Road, Narellan and Peter Brock Drive, Oran Park.

The location of the construction site compound for The Northern Road Upgrade was
confirmed during detailed design and is assessed within this addendum REF.

Stage 1 of The Northern Road Upgrade and the proposed modified activity are
located within south west Sydney, as shown in Figure 1-1. The location of the
construction site compound is also shown on Figure 1-1,

1.2 Purpose of the report

The purpose of this Addendum REF is to describe the modified activity, assess the
potential impacts of the modified activity on the environment, identify any additional
mitigation measures that should be implemented and determine whether the modified
activity can proceed.

The Addendum REF has been prepared by GHD Pty Ltd (GHD) on behalf of Roads
and Maritime Infrastructure Development, Sydney Region. The Addendum REF only
assesses the changes to The Northern Road Upgrade associated with the proposed
site compound location. This Addendum REF should be read in conjunction with The
Northern Road Upgrade REF. For the purposes of the works described in this
Addendum REF, Roads and Maritime is the proponent and the determining authority
under Part 5 of the EP&A Act.
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Figure 1-1 Location of the approved activity (Stage 1) and proposed modified activity
The description of the modified activity and associated environmental impacts have
been undertaken in the context of clause 228 of the Environmental Planning and
Assessment Regulation 2000, the Threatened Species Conservation Act 1995 (TSC
Act), the Fisheries Management Act 1994 (FM Act), and the Australian Government's
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). In doing
so, the Addendum REF helps to fulfil the requirements of section 111 of the EP&A
Act by allowing Roads and Maritime to examine and take into account to the fullest
extent possible, all matters affecting or likely to affect the environment by reason of
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the modified activity.

The findings of the Addendum REF would be considered when assessing:

1.3

Whether the modified activity 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 under
Part 5.1 of the EP&A Act.

The significance of any impact on threatened species as defined by the TSC
Act and/or FM Act, in section 5A of the EP&A Act and therefore the
requirement for a Species Impact Statement.

The potential for the modified activity to significantly impact a matter of national
environmental significance or Commonwealth land and the need to make a
referral to the Australian Government Department of the Environment for a
decision by the Commonwealth Minister for the Environment on whether
assessment and approval is required under the EPBC Act.

Stakeholder and community consultation

No additional stakeholder or community consultation has been undertaken during
development of the modified activity. Information relating to stakeholder and
community consultation that was undertaken during development of the approved
activity is provided in The Northern Road Upgrade REF (SKM 2012).

Roads and Maritime would continue to consult with the community and relevant
Government agencies during delivery of the approved and modified activity. In
particular, the following consultation with the community and stakeholders would be
undertaken:

Ongoing updates to the wider community prior to commencement of
construction

Follow up meetings with directly affected property owners prior to
commencement of construction

Ongoing consultation with Council.

The Northern Road Upgrade — Stage 1 3
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2  The Project

2.1 Description of the approved activity

The approved activity as described in The Northern Road Upgrade REF (SKM 2012)
comprises upgrading a 15 km section of The Northern Road between Old Northern
Road, Narellan and Mersey Road, Bringelly from a two lane, two way road to a four
lane divided road.

Stage 1 of the approved activity is the upgrade of 3.3 km of The Northern Road,
between Old Northern Road, Narellan and Peter Brock Drive, Oran Park. This
Addendum to the REF relates to Stage 1 works. As described in the REF, Stage 1
works of the approved activity comprises the following key features:

o An upgrade of the existing two-lane road to a four-lane road (two lanes each
way) divided by a wide central median

o Posted speed limit of 80 km/h

o Provision of a three metre wide off-road shared pedestrian/cyclist path on the
eastern side of the proposal, with space provided on the western side of the
proposal for the future construction of a path if required

o A typical lane width of 3.5 m (3.3 m lanes for turning lanes) with two metre
outside shoulders and 0.5 m inside shoulders

° Bicycle and pedestrian crossing provisions at traffic lights

° A bus priority lane on the approach and indented bus bay on the departure side
of the signalised intersections on The Northern Road

e Upgrade and/or tie in with six local roads

® Upgrade of three existing intersections to include two four-way signalised
intersections and a signalised T- intersection

o Upgrade of one unsignalised T-intersection

o Designated turning lanes at all signalised intersections

° Tie in with The Northern Road at the start of the proposal and Peter Brock
Drive

o Retention of the existing bridge over Narellan Creek for the southbound
carriageway and provision of a new three span bridge over Narellan Creek for
the northbound carriageway

. Scour protection works at Narellan Creek

Upgrade of cross drainage to meet flood immunity for a 1 in 100 year average

recurrence interval (ARI) flood event

Provision of street lighting

Two permanent spill basins

Batters required for cut and fill areas

One major cut location.

During development of detailed design for Stage 1 of The Northern Road Upgrade a
number of minor changes were made to the design assessed in The Northern Road
Upgrade REF. These changes were reviewed and assessed in a Consistency
Assessment Report (GHD 2014) which concluded that the changes were minor and
did not require preparation of a supplementary REF. The changes that were made to
the approved activity assessed in the Consistency Assessment Report are
summarised in Table 2-1.

The Northern Road Upgrade — Stage 1 4
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Table 2-1 Chang
ltem Location of change

1 Old Northern Road
to Peter Brock
Drive

es to the approved activity during

Approved activity assessed
in The Northern Road

Upgrade REF

The Northern Road
Upgrade REF assessed 15
km of The Northern Road
Upgrade from Old Northern
Road to Mersey Road

detailed design
Change during detailed design

Detailed design was developed
for Stage 1, from Old Northern

Road to Peter Brock Drive (3.3
km)

2 All signalised

Standard pedestrian

Staged pedestrian crossings

Narellan Creek

Creek adjacent to the
southbound carriageway

intersections crossings provided provided
3 Shared path A new pedestrian bridge The shared path was diverted
alignment at constructed over Narellan near the sporting fields and

connected to the existing shared
path around Harrington Lake.
No pedestrian bridge required
over Narellan Creek.

4 Shared path at
southern end of
limit of works.

No shared path linking the
approved activity to

The shared path was extended
300 m to the south of Old
Northern Road to link with the

Camden Valley Way
existing shared path at Camden
Valley Way.

2.2  Description of the modified activity

Following preparation of detailed design and tender documentation for Stage 1 of
The Northern Road Upgrade, Roads and Maritime has finalised the location of the
construction site compound.

The construction site compound would be located on Lot 4 DP 248585, adjacent to
the Camden Bypass ramp between Camden Valley Way, Narellan Road and
Smeaton Grange Road. It would be accessed directly from Smeaton Grange Road
and would cover about 1.1 hectares. The land is owned by Roads and Maritime and
would be used for the duration of construction works. Further information regarding
the construction site compound is provided in Section 2.2.1.

The site compound location is shown in Figure 2-1.

2.21

The construction site compound would include:

o Portable buildings with amenities (such as lunch rooms and t0|lets)

o Secure and bunded storage areas for site materials, including stockpiles, fuel
and chemicals

. Office space for on-site personnel and associated parking.

Construction site compound

Liquid and solid waste would be removed by tanker or truck and disposed of off-site
at a suitably licensed facility able to accept those wastes for storage, reuse or
disposal. Fuel and chemical storage areas would be bunded and protected in
accordance with the specifications set out by the NSW Office of Environment and
Heritage.

The Northern Road Upgrade — Stage 1 5
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The site would be securely fenced with temporary fencing. All necessary signage
advising the general public of access restrictions would be provided. Upon
completion of construction works, the compound would be demobilised, all rubbish
and materials would be removed from site and the area would be rehabilitated to a
state consistent with its current landuse.

The Northern Road Upgrade — Stage 1 6
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3  Statutory and planning framework

3.1 State Environmental Planning Policies
3.1.1  State Environmental Planning Policy (Infrastructure) 2007

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate
the effective delivery of infrastructure across the State.

Clause 94 of ISEPP permits development on any land for the purpose of a road or
road infrastructure facilities to be carried out by or on behalf of a public authority
without consent.

As the modified activity is for a road and is to be carried out by Roads and Maritime,
it can be assessed under Part 5 of the Environmental Planning and Assessment Act
1979. Development consent from council is not required.

The modified activity is not located on land reserved under the National Parks and
Wildlife Act 1974 and does not affect land or development regulated by State
Environmental Planning Policy No. 14 - Coastal Wetlands, State Environmental
Planning Policy No. 26 - Littoral Rainforests, State Environmental Planning Policy
(State and Regional Development) 2011 or State Environmental Planning Policy
(Major Development) 2005.

Part 2 of the ISEPP contains provisions for public authorities to consult with local
councils and other public authorities prior to the commencement of certain types of
development. Consultation, including consultation as required by ISEPP (where
applicable), is discussed in Section 1.3 of this Addendum REF.

3.1.2 State Environmental Planning Policy (Sydney Region Growth
Centres) 2006

The State Environmental Planning Policy (Sydney Region Growth Centres) 2006
(Growth Centres SEPP) aims to co-ordinate the release of land for residential,
employment and other urban development in the North West and South West growth
centres of Sydney. The policy also aims to provide for comprehensive planning for
those growth centres and to provide for the orderly and economic provision of
infrastructure in and to those growth centres.

A small portion of the modified activity from Cobbitty Road to the Oran Park Road
Link and the land immediately adjoining (chainage 3000 to 3300) is located within the
South West Growth Centre, and is land to which this policy applies.

Clause 18A of the Growth Centres SEPP allows development for public utility
undertakings (which includes road transport undertakings) to be carried out provided
written notice of the intention to carry out the development to the Department of
Planning and Environment is provided and consideration of any response received
from the Department of Planning and Environment is undertaken. Section 5 provides
details of the consultation undertaken for the modified activities.

The modified activity is considered consistent with the aims of the Growth Centres
SEPP and would provide for the anticipated increase in local population in the South
West Growth Centre.

The Northern Road Upgrade — Stage 1 8
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3.1.3 State Regional Environmental Plan No 20 — Hawkesbury-Nepean
River (No 2 — 1997) (nhow deemed a SEPP)

The Sydney Regional Environmental Plan No 20 — Hawkesbury-Nepean River (No 2
— 1997) (SREP 20) (now deemed a SEPP) integrates planning with catchment
management and aims to protect the environment of the Hawkesbury-Nepean River
system by ensuring that the impacts of future land uses are considered in a regional
context. SREP 20 covers water quality and quantity, environmentally sensitive areas,
riverine scenic quality, agriculture, and urban and rural residential development. It
controls development that has the potential to impact on the river environment.

Camden and Liverpool LGAs are identified as two of the LGAs to which SREP 20
applies.

Clauses 5 of SREP 20 outlines general planning considerations and Clause 6
outlines specific planning policies and recommended strategies that must be
considered when determining activities under Part 5 of the EP&A Act. The Northern
Road Upgrade REF demonstrated the approved activities consistency with SREP 20.
The modified activity is consistent with this assessment.

3.2 Local Environmental Plans

The modified activity is located within the Camden and Liverpool LGAs.
Consequently, any development on this land would be subject to the provisions of the
Camden Local Environmental Plan 2010 (Camden LEP) and the Liverpool Local
Environmental Plan 2008 (Liverpool LEP). However, the ISEPP operates to remove
otherwise applicable consent requirements, as discussed in Section 3.1.1.

3.3  Other relevant legislation
3.3.1 National Parks and Wildlife Act 1974

The National Parks and Wildlife Act 1974 (NPW Act) is the primary legislation dealing
with Aboriginal cultural heritage in New South Wales. Items of Aboriginal cultural
heritage (Aboriginal objects) or Aboriginal places (declared under section 84) are
protected and regulated under the NPW Act. Aboriginal objects are protected under
section 86 of the Act. Under section 90 (1) of the Act the Director-General may issue
an Aboriginal heritage impact permit for an activity which will harm an Aboriginal
object. As the approved activity would impact on Aboriginal heritage items, an
Aboriginal heritage impact permit is required prior to construction commencing.

No additional impacts on Aboriginal cultural heritage are anticipated to those
identified and assessed The Northern Road Upgrade REF.

3.3.2 Heritage Act 1977

The Heritage Act 1977 provides for the protection and conservation of NSW's
environmental heritage. Under clause 57, the Act establishes the need for approval
for the excavation or disturbance of items listed on the State Heritage Register
(SHR). The approved activity impacted on Orielton, an item listed on the SHR.
However, given the impacts were assessed as minor, a site specific exemption under
clause 57(2) of the Heritage Act would be sought from The Heritage Office prior to
commencement of works. An exception under section 139 of the Heritage Act 1977
would also be obtained for works associated with Narellan Army Camp. Two permits
under section 60 and section 140 of the Heritage Act would be required to undertake

The Northern Road Upgrade — Stage 1 9
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archaeological monitoring at Hillside Drive.

The impacts of the modified activity on non-Aboriginal heritage are considered
consistent with the impacts identified and assessed in The Northern Road Upgrade
REF.

3.3.3 Protection of the Environment Operations Act 1997

The Protection of the Environment Operations Act 1997 (POEO Act) provides the
legal framework for the management of air, noise, water and waste pollution. Under
Part 3.2 of the Act, the carrying out of scheduled development work as defined in
Schedule 1 - road construction, (meaning the construction, widening or re-routing of
roads) is relevant to the proposal. The clause specifies that an activity is considered
a scheduled activity if it results in the existence of four or more traffic lanes (not
including bicycle lanes or lanes used for entry or exit) on a road classified or
proposed to be classified as a main road (but not a freeway or tollway) under the
Roads Act 1993 for at least five kilometres in any area other than the metropolitan
area requires an environmental protection license.

As the approved activity involves widening The Northern Road to four lanes and
would be about 15 km in length it is considered a scheduled activity under the POEO
Act. Therefore, an Environmental Protection Licence is required.

The modified activity is considered part of this approved activity and would be
covered within the Environmental Protection Licence.

3.3.4 Threatened Species Conservation Act 1995

The Threatened Species Conservation Act 1995 (TSC Act) provides for the
protection of endangered, threatened and wvulnerable species, populations,

endangered ecological communities, critical habitats and key threatening processes
in NSW.

Activities carried out under Part 5 of the EP&A Act within biodiversity certified land do
not require assessments of significance and removes the need to progress to the
preparation of a Species Impact Statement to seek concurrence or offset impacts in
certified areas.

As part of The Northern Road Upgrade REF, significance assessments were carried
out for threatened species with the potential to occur in non-certified areas or outside
the SEPP boundary. The assessments found the approved activity would not have a
significant impact on threatened species, populations or communities. The impacts of
the modified activity on threatened species, populations or communities are
considered consistent with the impacts identified and assessed in The Northern Road
Upgrade REF.

3.3.5 Fisheries Management Act 1994

The objects of the Fisheries Management Act 1994 (FM Act) are to conserve,
develop and share the fishery resources of the State for the benefit of present and
future generations, including conserving fish stocks and fish habitat and promoting
ecological sustainable development.

The approved activities would involve dredging and reclamation work and therefore
under section 199 of the FM Act notification would be given to the Minister for

The Northern Road Upgrade — Stage 1 10
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Primary Industries and any matters raised by the Ministers would be considered
within 28 days after the giving of the notice.

The impacts of the modified activity on fish habitat are considered consistent with the
impacts identified and assessed in The Northern Road Upgrade REF.

3.4 Commonwealth legislation
3.41  Environment Protection and Biodiversity Conservation Act 1999

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) a referral is required to the Australian Government for proposed ‘actions that
have the potential to significantly impact on matters of national environmental
significance or the environment of Commonwealth land. An assessment of the
modified activities potential impacts on matters of national environmental significance
or Commonwealth land found that a significant impact is unlikely (refer Appendix A).
Accordingly, the proposal has not been referred to the Department of the
Environment.

3.5 Confirmation of statutory position

Roads and Maritime is the proponent and determining authority for the modified
activity. By adopting the requirements of the ISEPP and the Growth Centres SEPP,
the modified activity may be carried out without development consent, and is
therefore subject to assessment under Part 5 of the EP&A Act. Consent from council
is not required.

The Northern Road Upgrade — Stage 1 11
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4 Environmental assessment

This section of the Addendum REF provides a detailed description of the potential
environmental impacts associated with construction and operation of the modified
activity. All aspects of the environment potentially impacted are considered. As
required, site-specific mitigation and management measures are proposed to
ameliorate the identified potential impacts.

4.1 Issue identification

The existing environment described in The Northern Road Upgrade REF is
considered consistent with the existing environment potentially impacted by the
modified activity. As such, existing environment information has not been duplicated
within the Addendum REF.

A large number of the potential environmental impacts identified and assessed in The
Northern Road Upgrade REF are also considered unchanged by the modified
activity. Table 4-1 provides a summary of the differences in impact between the
approved activity and the modified activity. Where additional potential impacts or
differences in impacts as a result of the modified activity are identified, further
assessment is provided in Section 4.2.

Table 4-1 ldentification of environmental issues
Environmental Further assessment  Reasoning

aspect required due to
modified activity

Traffic and No Access to the construction site compound
access would be directly from Smeaton Grange Road.
Potential impacts to traffic and access during
construction are considered consistent with the
approved activity..

Flora and fauna | Yes The construction site compound is located in a
location not assessed in The Northern Road
Upgrade REF and therefore additional
assessment has been provided in Section

422.
Aboriginal No The construction site compound is located in a
cultural heritage location not assessed in The Northern Road

Upgrade REF.

A stage 1 PACHCI clearance assessment was
completed on 22 October 2015 for the site
compound. No known Aboriginal objects or
places are likely to be impacted by the works,
This letter is provided in Appendix B.

Non-Aboriginal No The modified activity would not increase the
cultural heritage impact of the approved activity on non-
Aboriginal heritage.
Noise and Yes
vibration The construction site compound is located in a
location not assessed in The Northern Road
The Northern Road Upgrade — Stage 1 12
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Environmental
aspect

Further assessment

required due to
modified activity

Reasoning

Upgrade REF.

A noise assessment has been undertaken for
the site compound as detailed in section 4.2.1
and Appendix D.

Soils and water
quality

No

Erosion and sedimentation from the
construction compound or accidental spills, if
uncontrolled, could potentially impact water
quality in Narellan Creek. To minimise the
potential impacts to water quality, the soil and
water management plan proposed in The
Northern Road Upgrade REF would include
site specific measures for the construction site
compound.

Hydrology

No

The construction site compound would be
located above the 1 in 100 year flood level.

The modified activity would not increase the
impact of the approved activity on hydrology.

Land use

No

The construction site compound would be
located within Roads and Maritime owned
land.

The modified activity would not increase the
impact of the approved activity on land use.

Socio-economic

No

The modified activity would not increase the
socio-economic impacts of the approved
activity.

Landscape
character visual
amenity

No

The construction site compound would be
located between Narellan Road, Camden
Valley Way and Smeaton Grange Road within
a predominantly infrastructure landscape that
generally consist of roadways, industrial and
residential receivers.

Views of the construction site compound will
be from users of Narellan Road, Camden
Valley Way and Smeaton Grange Road. Any
visual impacts experienced by road users will
be temporary and for the duration of
construction only. Upon construction
completion, the area will be returned to a state
suitable for its current land use. Additionally,
vegetation clearing would be minimised. As
such, some patches of vegetation will block
some of the views to the construction site.

The modified activity would not increase the
impact of the approved activity on landscape
character and visual amenity.

Air quality

No

The modified activity would not increase the
impact of the approved activity on air quality
during construction or operation.

Waste
management

No

The modified activity would not increase the
impact of the approved activity on resource

The Northern Road Upgrade — Stage 1
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Environmental Further assessment Reasoning

aspect required due to
modified activity
and resource use.
use
Greenhouse gas | No The modified activity would not resultin a
emissions and noticeable increase in greenhouse gas
energy use emissions or energy consumption compared to
the approved activity.
Cumulative No The modified activity would not increase the
impacts cumulative impact of the approved activity.

4.2 Additional assessment

4.2.1 Noise and vibration

A noise assessment of the site compound was undertaken by Renzo Tonin &
Associates and is provided in Appendix D. The assessment is based on the nearest
affected noise receivers as shown in Figure 1 of Appendix D. Based on the
construction noise management levels and construction noise sources, the
construction noise management level will be exceeded when works are at closest
proximity to three of the eight receivers. This is based on a number of combinations
of plant and machinery (as discussed in section 6 of Appendix D), however most
items of equipment are typically used for short durations and are not continuous
throughout the whole construction period.

The additional traffic on Camden Valley Way as a result of the subject site would not
contribute to the existing traffic noise levels from Camden Valley Way to the affected
receivers and would be substantially less than the allowable 2 dB(A) increase to
existing traffic noise levels.

The mitigation measures provided in section 5.1 would reduce construction noise
impacts to residential receivers.

4.2.2 Biodiversity

A site assessment of the proposed compound location was undertaken on 22
October 2015. The biodiversity assessment is provided in Appendix E. The site
comprises mostly cleared land (exotic grassland) with scattered trees and shrubs.
There are two drainage lines within the site drain through culverts under Camden
Valley Way. There are three vegetation types onsite being River Flat Eucalypt Forest
endangered ecological community (EEC), cleared land and planted vegetation.

The River Flat Eucalypt Forest EEC is considered to be a degraded form of River
Flat Eucalypt Forest EEC listed under the TSC Act due to the presence of mature
native trees and severe weed infestation. Most of the vegetation is located within
certified land under the South West Growth Centre. The small patch of EEC located
in the north-eastern corner of the site is not located within certified land (Refer Figure
1 in the Biodiversity Assessment (Appendix E).

The planted vegetation is located in the south and east of the site and is dominated
by Forest Red Gum. The rest of the site is cleared and highly disturbed and
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dominated by exotic grasses, shrubs and herbs. Five noxious weeds were identified
onsite and are categorised as Class 4 locally controlled weeds under the Noxious
Weeds Act 1993.

The site is heavily disturbed and contains opportunistic species common to urban
areas and disturbed woodland. One hollow-bearing tree, located in the north eastern
corner of the site, may provide nesting habitat for common or introduced birds or
roosting habitat for microchiropteran bat species such as the threatened Yellow-
belled Sheathtail Bat (Saccolaimus flaviventris). However, given the location of the
hollow-bearing tree, it is more likely to be used by introduced or aggressive species
such as the Common Myna. No other threatened or migratory fauna species are
likely to rely on the habitat present. The culverts may provide temporary roosting
habitat for threatened microchiropteran bats listed under the TSC Act. However, the
culverts would not be removed as part of the operations and the site is already in
close proximity to surrounding roads subject to substantial traffic noise.

There is no habitat for threatened species listed under the Fisheries Management Act
1994 (FM Act) as the drainage lines are located at a low height above sea level and
are not near an estuary. No threatened species listed under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) is likely to occur in the
study area.

The compound is proposed to be located in predominantly cleared areas. Some
planted or regenerating native shrubs may be removed. There would be no direct
impact to the River Flat Eucalypt Forest EEC and the site would be positioned
outside the drip line of mature trees in the north eastern corner. An assessment of
significance for indirect impacts on the River Flat Eucalypt Forest EEC has identified
that the site is considered unlikely to have a significant impact on the River Flat
Eucalypt Forest EEC. The site would have minimal impacts on native biodiversity
values.

The proposal is unlikely to result in a significant impact on any threatened biota listed
under the TSC Act, FM Act and EPBC Act. As such, a species impact statement is
not required. Mitigation measures are provided in section 5.1 to minimise the
potential for adverse impacts on adjoining and downstream habitats during use of the
site as a compound.
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5  Environmental management

5.1 Summary of safeguards and management measures

The environmental safeguards and management measures outlined in this
Addendum REF would be incorporated into the detailed design phase of The
Northern Road Upgrade Stage 1 and implemented during construction and operation.
The safeguards and management measures would be implemented in addition to the
measures identified in The Northern Road Upgrade REF to minimise any potential
adverse impacts arising from the modified activity on the surrounding environment.
The additional safeguards and management measures as well as the safeguards and
management measures from The Northern Road Upgrade REF are summarised in
Table 5-1.

Table 5-1 Summary of site specific environmental safeguards

Environmental safeguards Responsibility Timing

General

All environmental safeguards Project Pre-
must be incorporated within the manager construction
following:
o Project Environmental
Management Plan
Detailed design stage
Contract specifications for the
proposal
o Contractor’'s Environmental
Management Plan
2. General A risk assessment must be carried out | RMS project Pre-
on the proposal in accordance with the | manager and construction
Roads and Maritime Services Audit regional
Pack and OSD risk assessment environmental
procedures to identify an audit and staff

inspection program for the works. The
recommendations of the risk
assessment are to be implemented. A
review of the risk assessment must be
undertaken after the initial audit or After first audit
inspection to evaluate is the level of
risk chosen for the project is
appropriate. Any works resulting from
the proposal and as covered by the
REF may be subject to environmental
audit(s) and/or inspection(s) at any
time during their duration.

3. General The environmental contract RMS project Pre-
specification must be forwarded to the | manager construction
RMS regional environmental officer for
review at least 10 working days prior to
the tender stage. A contractual hold
point must be maintained until the
CEMP is reviewed by the RMS
regional environmental officer.

4. General The Roads and Maritime Services RMS project Pre-

Project Manager must notify the RMS | manager construction
regional environmental officer, Sydney
Region at least five days prior to work
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Environmental safeguards Responsibility

commencing.

5. General All businesses and residences likely to | RMS project Pre-
be affected by the proposal must be manager construction
notified at least five working days prior
to the commencement of the proposed
activities.

6. General Environmental awareness training Contractor Pre-
must be provided, by the contractor, to construction
alt field personnel and subcontractors. and

construction

7. Traffic and A detailed construction traffic Construction Pre-

access management plan (CTMP) would be contractor construction
prepared during the detailed design
phase. The CTMP would be prepared
in accordance with the RMSs Guide to

Traffic Control at Work Sites and would

include guidelines, general
requirements and procedures to be
used when activities or areas of work
have a potential impact on existing
traffic arrangements. The CTMP would
be submitted in stages to reflect the
progress of work and would:

e Identify the traffic management
requirements during construction.

¢ Describe the general approach
and procedures to be adopted
when producing specific traffic
control plans.

e Provide for the continuous, safe
and efficient movement of traffic
for both the public and
construction workers.

¢ Maintain the capacity of local
roads.

e Identify temporary speed
restrictions to ensure safe driving
environmental around work
zones.

¢ Minimise impacts on The
Northern Road and local traffic.

¢ Provide access to local roads and
properties, including the use of
temporary turn-around bays.

e Provide temporary works and
traffic signals.

e |dentify the number and width of
traffic lanes in operation.

o Identify traffic barrier
requirements and placement.

¢ Include methods for implementing
the traffic management plan.

o Include methods for minimising
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No.

Environmental safeguards

road user delays.

e Provide appropriate warning and
advisory signposting.

e Consider other developments
such as the South West Growth
Centre precincts that may also be
under construction, to minimise
traffic conflict and congestion that
may occur due to the cumulative
increase in construction vehicle
traffic.

¢ Provide designated pedestrian
and cyclist access through and/or
around the construction site to
maximise connectivity, maintain
access and allow safe
movements.

o Make provision for consultation
with relevant local government
authority, as appropriate.

Responsibility

Timing

Traffic and
access

Traffic control plans (TCPs) would be
prepared and implemented for the
appropriate stage of works by suitably
qualified personnel. Implementation of
TCPs would be inspected as required
for the duration of the construction
phase in accordance with the RMS
Traffic Control at Worksites Manual.

Construction
contractor

Pre-
construction &
construction

Flora and
fauna

Minimise the removal of vegetation
within areas that are ‘non-certified’

would be considered in the detailed
design.

RMS project
manager

Detailed
design

10.

Flora and
fauna

Safeguards as described in the
Biodiversity Guidelines (RTA 2011a)
would be applied, including riparian
revegetation post-scour protection.

RMS project
manager

Detailed
design

11.

Flora and
fauna

The design of creek and waterway
crossings would be in line with
guidelines to maintain adequate fish
passage according to fish habitat
(Fairfull and Witheridge 2003).

RMS project
manager

Detailed
design

12.

Flora and
fauna

A rehabilitation plan including the
selection of suitable native plant
species would be developed during
detailed design.

RMS project
manager

Detailed
design

13.

Flora and
fauna

Should blockage of culverts be
required, a permit to temporarily block
fish passage would be obtained.

RMS project
manager

Pre-
construction

14.

Flora and
fauna

A flora and fauna management plan
would be prepared as part of the
CEMP. The plan would include but not
be limited to the following:

e Clearly defined vegetation
clearing boundaries including a
map representing areas that

Construction
contractor

Pre-
construction
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Environmental safeguards

would need to be protected
(including exclusion zone fencing
requirements). This would
include the site compound.

e Pre-clearance surveys and
management measures.

e Provision for the education of all
construction personnel with
regards to the importance of
clearing limits and
remnants/individual trees of
significant value.

e A procedure for clearing hollow

bearing trees in line with the then
RMS Biodiversity Guidelines.

¢ A weed management plan.

e Safeguards to minimise
unavoidable impacts to
biodiversity according to the
Biodiversity

¢ Guidelines (RTA 2011a).

Responsibility

Timing

15.

Flora and
fauna

Pre-clearance surveys would be
undertaken by a suitably qualified
ecologist prior to any clearing

works to clearly demarcate and map
vegetation protection areas. These
surveys would include a survey of the
existing bridge structures to confirm
that the bridges do not continue
provide habitat for microchiropteran
bats.

The management measures identified
as a result of the pre-clearing survey
would be incorporated into the Flora
and Fauna Management Plan of the
CEMP.

Construction
contractor

Pre-
construction

16.

Flora and
fauna

An offset plan would be developed for
the 0.1 hectares of ENV to be removed
from non-certified areas. This plan
would be developed in consultation
with OEH. Offsets would be in
accordance with relevant biodiversity
measure 11 of the Biodiversity
Certification. Offsets would be
developed in consultation with both
DP&l and OEH.

RMS project
manager

Pre-
construction

17.

Flora and
fauna

Temporary infrastructure would be
sited and the sites managed to avoid
potential impacts to areas of significant
biodiversity, such as areas of native
vegetation and the locations of records
of the Cumberland Plain Land Snail.

Construction
contractor

Construction

18.

Flora and
fauna

Regular inspections would be
undertaken to ensure all retained
vegetation and fauna habitat are
clearly marked and exclusion zones

Construction
contractor

Construction
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No.

Impact

Environmental safeguards

and fencing are maintained.

Responsibility

Timing

19.

Flora and
fauna

An ecologist would be present during
the clearing of habitat trees to handle
and relocate any injured fauna. WIRES
would be consulted if any injured fauna
are encountered.

Construction
contractor

Construction

20.

Flora and
fauna

Vegetation representative of River-flat
Eucalypt

Forest would be replanted in cleared
areas adjacent to Thompsons Creek.

Construction
contractor

Post
Construction

21.

Aboriginal
cultural
heritage

An Aboriginal cultural heritage
management plan would be prepared
and incorporated into the CEMP. The
plan would include, but not be limited
to the following:

o Identification of Aboriginal cultural
heritage areas using diagrams.

e Identification of Aboriginal items
that are not impacted by the
proposal.

¢ Measures to protect Aboriginal
item such as fencing.

¢ Induction requirements.

e Mitigation measures to avoid risk
of harm.

e Process to communicate risk and
responsibilities through
environmental awareness
training.

¢ Include any requirements for
AHIPs or approvals.

Construction
contractor

Pre-
construction

22.

Aboriginal
cultural
heritage

An area based Section 90 Aboriginal
heritage impact permit (AHIP) would
be sought for impacts on all Aboriginal
sites within the proposal that cannot
be conserved, and for any required

salvage excavations or surface

collections. This includes the following
items IFIl (Harrington Park), O-IF-
2/TNRU2, NR4, NR5, BRP-IF-
16/TNRU14, TNRU1, TNR2, TNRU3,
TNRU4, TNRU5, TNRU6, TNRU7,
TNRU9 and TNRU10.

RMS project
manager

Pre-
construction

23.

Aboriginal
cultural
heritage

A number of Aboriginal sites are
currently listed on existing AHIPs (O-
IF-3, BRP-S-01, BRP-S-04 and BRP-
S-08). Before an AHIP application is
submitted by RMS, the permit holder
and OEH would be consulted as to the
current status of the Aboriginal sites.

RMS project
manager

Pre-
construction

24,

Aboriginal
cultural
heritage

Salvage excavation of a representative
area of the sites with moderate
archaeological significance would be
undertaken to identify appropriate

RMS project
manager

Pre-
construction
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Environmental safeguards

mitigation measures for these sites.
This would include the following sites
O-IF-2/TNRU2, BRP-IF- 16/TNRU14,
TNRU4 and TNRU6, TRNU10. A
section 90 AHIP would be obtained to
conduct this testing.

Responsibility

25. Aboriginal Hand collection of site TNRU7 would

impacts to the farm buildings. If the
route of the road is not altered then

RMS project Pre-
cultural be undertaken by the Aboriginal manager construction
heritage stakeholder group.

26. Aboriginal The scarred tree NRST1 would Construction Pre-
cultural continue to be conserved by the contractor construction
heritage design. Prior to and during and

construction an exclusion zone would construction
be in place around the tree so that

impacts would be avoided during

construction.

27. Aboriginal Site cards for the newly recorded sites | RMS project Pre-
cultural would be submitted to AHIMS and site | nanager construction
heritage update cards for those sites found to

have errors in their co-ordinates would
also be submitted.

28. Aboriginal An exclusion zone would be created RMS project Construction
cultural for O-IF-3, Northern Road PAD2, NR8, | manager
heritage BRP-S-01, BRP-S-02, BRP-8-08,

TRNUS8 and TRNU13 during
construction.

29. Aboriginal Should Aboriginal cultural heritage Construction Construction
cultural items be uncovered during contractor
heritage construction, RMS’s unexpected finds |

procedure would be followed. All work
in the vicinity of the find would cease
and the RMS Aboriginal Cuitural
Heritage Advisor and the regional
environmental officer would be
contacted immediately. Works in the
vicinity of the find would not re-
commence until clearance is been
received from those RMS officers and
the OEH.

30. Non- Where possible, heritage items and RMS project Detailed
Aboriginal archaeological deposits would be manager design
cultural avoided by the proposal.
heritage

31. Non- Consuiltation with the Heritage Council | RMS project Detailed
Aboriginal regarding the State heritage register manager design
cultural listed item and items of archaeological
heritage potential would be undertaken.

Consultation would also be undertaken
with Camden and Liverpool City
councils regarding potential impacts to
locally listed heritage items.

32. Non- Consideration would be given to RMS project Detailed
Aboriginal veering the Derwent link road near manager design
cultural Farmstead complex (Lots 141 & 142,
heritage DP 625519) to the west to avoid
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Environmental safeguards Responsibility

archival recording would be conducted
prior to any works being carried out.

33. Non- Consideration would be given to RMS project Detailed
Aboriginal moving the proposed link road at manager design
cultural Mersey Road to avoid demolition of the
heritage house (Lot 1, DP 234403) and any

associated archaeological deposits.

34. Non- A non-Aboriginal cultural heritage Construction Pre-
Aboriginal management plan would be prepared | contractor construction
cultural and incorporated into the CEMP.
heritage The plan would include, but not be

limited to the following:

¢ Identification of non-Aboriginal
cultural heritage items using
diagrams.

¢ Identification of non-Aboriginal
items that are not impacted by the
proposal.

¢ Measures to protect non-
Aboriginal item such as fencing.

¢ Induction requirements.

e Mitigation measures to avoid risk
of harm.

e Process to communicate risk and
responsibilities through
environmental awareness

training.
¢ Requirements for applications and
approvals.

35. Non- An exemption would be sought from RMS project Pre-
Aboriginal the NSW Heritage Branch for Orielton | manager construction
cultural before any impacts occur to the site,
heritage including impacts on archaeological

deposits associated with the millers
cottage. A research design would be
completed as part of this application
and a suitably qualified excavation
director would be nominated to ensure
consistency of archaeological
monitoring during the construction of
the Hillside Drive link road.

36. Non- Archival and photographic recording of | Construction Pre-
Aboriginal the Orielton homestead, driveway and | contractor construction
cultural its surroundings would be undertaken
heritage in order to document the character of

the estate before construction.

RMS project manager Pre-construction
Non-Aboriginal cultural heritage
Archival recording would be
undertaken for Lots 141 & 142, DP
625519 prior to any works being

carried out.

37. Non- If the route remains unchanged for Construction Pre-
Aboriginal House at Lot 1, DP 234403 archival contractor construction
cultural and photographic recording, the
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Environmental safeguards

Responsibility

heritage creation of site plans and
archaeological monitoring would be
required. A section 140 permit would
be required to undertake monitoring
and archaeological excavations if
required at the site. As part of the
application for the permit a research
design would be developed and a
suitably qualified excavation director
nominated.

38. Non- An exception would be obtained under | Construction Pre-
Aboriginal section 139 of the Heritage Act before | contractor construction
cultural works begin within the Narellan Army
heritage Camp area.

39. Non- A heritage induction would be provided | Construction Construction
Aboriginal before construction begins to inform contractor
cultural workers of the location general of
heritage known heritage items. This induction

' would include the process to follow if
unanticipated heritage items or
deposits are located during works, in
accordance with the RMS Unexpected
Archaeological Finds Procedure
(November 2011).

40. Non- The Orielton fence that would be Construction Construction
Aboriginal removed as part of the road widening contractor
cultural would be replaced with a suitable rural-
heritage style fence.

41. Non- A suitable entrance gate to Orielton Construction Construction
Aboriginal would be constructed on the new link contractor
cultural road stub. The link road stub would be
heritage constructed with suitable road

treatments in order to reduce noise
impacts at to Orielton.

42, Non- Archaeological monitoring would be Construction Construction
Aboriginal conducted during the construction of contractor
cultural the Hillside Drive link road where
heritage deposits associated with the miller's

cottage may be located. A section 60
Permit would be required for
archaeological monitoring.

43. Non- An exclusion zone would be created Construction Construction
Aboriginal for the northern and southern contractor
cultural gateposts, gatehouse at the entrance
heritage to Maryland, Prince of Wales Inn,

Bringelly Church, Structures at Lot 3
DP 590913.

44, Non- Screening vegetation would be planted | Construction Construction
Aboriginal along the road boundary of The contractor
cultural Northern Road in order to alleviate any
heritage impacts on views from Maryland

homestead and Cottage at 1186 The
Northern Road.

45. Noise and Further investigation of all feasible and | R\MS project Detailed
vibration reasonable noise control options would | manager design

be considered for the affected
receivers (as identified in tables 6-44
and 6-45, and listed in Appendix K as

The Northern Road Upgrade — Stage 1
Addendum Review of Environmental Factors

23




Environmental safeguards

part of the proposal to reduce traffic
noise levels o within the applicable
noise limits. As a part of this
investigation affected

Responsibility

Timing

46. Noise and
vibration

A Construction Noise and Vibration
Management Plan (CNVMP) would be
developed during finalisation of the
construction methodology and the
detailed design phase. This plan would
include but not be limited to:

e A noise assessment in
accordance with the Interim
Construction Noise guideline
(DECC2009).

¢ Identification of potentially
affected properties and
residences.

e Arisk assessment to identify
potential risk for discrete work
elements/activities likely to affect
residents. This would guide the
development of the construction
timetable and the identification of
feasible and reasonable mitigation
measures.

¢ A map indicating the locations of
likely potential impacts potentially
impacted receivers.

¢ Mitigation measures to control
and minimise the impacts of
construction noise and vibration
with consideration of the
requirements of section 5 of
ENMM.

¢ Noise monitoring program during
construction.

e A process for assessing the
performance of the implemented
mitigation measures.

¢ Landowners would be consulted
regarding their individual needs.

Construction
contractor

Pre-
construction

47. Noise and
vibration

e Construction timetabling would be
organised to minimise noise
impacts. Timetabling
considerations may include time
and duration restrictions and
respite periods.

¢ The nearest noise receptors
would be notified of the
construction work schedule and
expected noise levels prior to
construction.

o Where rock breaking/ hammering
is required within 10 metres of

Communicatio
ns manager

Pre-
construction
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No. Impact Environmental safeguards

any occupied dwelling, occupants
would be notified of the works and
the duration of activity. Activity
would be restricted to no more
than two hours in any working
day.

Responsibility

Timing

48, Noise and
vibration

Where feasible and reasonable,
measures identified to manage and
mitigation operational noise and
vibration impacts would be
implemented as early and possible
during construction to provide
additional construction phase
mitigation as well.

Construction
contractor

Construction

49, Noise and
vibration

Where residents are highly noise
affected (above 75 dB(A)) additional
safeguards including respite periods
would be considered in consultation
with the affected community.

Construction
contractor

Construction

50. Noise and
vibration

Works would be carried out during
standard working hours (that is 7am-
6pm Monday to Friday, 8am-1pm
Saturdays). Any work that is performed
outside normal work hours or on a
Sunday or public holiday is to minimise
noise impacts in accordance with the
Environmental Noise Management
Manual, “Practice Note vii —
Roadworks Outside of Normal Working
Hours and the Interim Construction
Noise Guidelines (OEH 2010). This
would include notifying the local
community of any works planned to be
undertaken outside standard
construction hours.

Construction
contractor

Construction

51. Noise and
vibration

A community liaison phone number
and site contact would be provided so
that noise and vibration related
complaints can be received and
addressed in a timely manner.

Construction
contractor

Construction

52 Noise and
| vibration

Periodic noise monitoring at
affected receivers near the site
compound should be undertaken to
confirm predicted noise impacts

of construction.

within two weeks of commencement

Construction
contractor

Construction

53 Noise and
vibration

All employees, contractors and
subcontractors are to receive an
environmental induction. The
induction must at least include:

¢ all relevant project specific and
standard noise and vibration
mitigation measures

¢ relevant licence and approval
conditions

e permissible hours of work

Construction
contractor

Construction
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Environmental safeguards Responsibility

¢ any limitations on high noise
generating activities

¢ location of nearest sensitive
receivers

¢ construction employee parking
areas

e designated loading/ unloading
areas and procedures

¢ construction traffic routes

¢ site opening/closing times
(including deliveries)

o environmental incident
procedures

54 Noise and + No swearing or unnecessary Construction [ construction
vibration shouting or loud stereos/radios | ¢ontractor

on site.

» No dropping of materials from
height, throwing of metal items
and slamming of doors.

55 Sails, Detailed design would consider the Design Detailed
landscape following: contractor design
and water o Separation of offsite and on site
quality water.

¢ Sedimentation basin locations
and sizes.

e Management of runoff during
construction, including the
application of appropriate erosion
and sediment control measures.

56 Soils, During detailed design the design of Design Detailed
landscape the grass swales would include review | contractor design
and water of their location, length, size and
quality design for operational water quality

freatment.

57 Soils, A soil and water management plan Construction Pre-
landscape (SWMP) would be prepared as part of | contractor construction
and water the construction environmental
quality management plan (CEMP) for the

proposal before construction. The

SWMP would address the RMS Code

of Practice for Water

Management, the RMS Erosion and

Sediment Procedure and incorporate

specifications outlined in the NSW

Soils and Construction — Managing

Urban Stormwater Volume 1 “the Blue

Book” (Landcom, 2004) and Volume 2

(DECC, 2008). The SWMP would

include but not be limited to:

¢ Minimisation of the area of
disturbance, including designated
exclusion zones for construction
plant and equipment storage and
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Environmental safeguards

use.

¢ Delineation of traffic areas and
restriction of entry and exit points
to construction sites.

e Appropriate storage of chemicals
and fuels.

e Description of works and activities
and a list of equipment and
machinery.

e Identify areas of risk (eg steep
areas or high erosivity soils) and
areas requiring management
controls.

e A maintenance schedule for the
ongoing maintenance of
temporary erosion and sediment
controls.

e Emergency procedures for
chemical spills and other potential
emergency incidents.

This plan would be reviewed by the
RMS regional environmental officer,
Sydney Region before construction.

Responsibility

Timing

58 Soils, An Environmental Work Method Construction Pre-
landscape Statement (EWMS) would be prepared | contractor construction
and water for the proposal. With regards to soils,
quality landscape and water quality, it would

include the identification of areas
requiring management controls (such
as high risk areas including Narellan
Creek, Thompsons Creek and Lowes
Creek).

59 Soils, Progressive erosion and sediment Construction Construction
landscape control plans would be implemented. contractor
and water
quality

60 Soils, Water guality monitoring and Construction Construction
landscape construction works would be contractor
and water undertaken in line with the RMS
quality Guideline for Construction Water

Quality Monitoring (RTA undated) and
EPL conditions.

61 Soils, An incident emergency spill plan would | Construction Construction
landscape be developed and incorporated into contractor
and water the CEMP. The plan would include
quality measures to avoid spillages of fuels,

chemicals, and fluids onto any
surfaces or into any adjacent/nearby
waterways and emergency response
plan.

62 Soils, An emergency spill kit would be kept Construction Construction
landscape on site at all times. All staff would be contractor
and water inducted into the incident emergency
quality procedures and made aware of the

location of emergency spill kits.
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No. Impact Environmental safeguards Responsibility Timing
63 Soils, Should a spill occur during Construction Construction
landscape construction, the incident emergency contractor
and water spill plan would be implemented, and
quality the RMS regional environmental
officer, Sydney Region would be
contacted.
64 Soils, Stockpiles would be managed in RMS project Construction
landscape accordance with the Stockpile Site manager
and water Management Guideline (RTA 2011).
quality
65 Soils, A site stabilisation plan would be RMS project Construction
landscape prepared as part of the CEMP. The manager
and water plan would include but not be limited to
quality the following:
¢ Identification and mapping of
areas along the length of the
proposal requiring stabilisation.
e Arisk assessment for disturbed
areas and stockpiles.
e Detailed methods for stabilisation.
¢ A monitoring program for the
stabilised areas.
e A process for determining the
success of stabilised areas or
methods.
e A process for identifying
additional stabilisation methods
in:
e All high risk areas would be
stabilised within two weeks.
e All medium risk areas would be
stabilised within one month.
¢ In anticipation of rain events.
66 Soils, Topsoil would be stockpiled separately | RMS project Construction
landscape for possible reuse in landscaping and | manager
and water rehabilitation works.
quality
67 Soils, Controls would be implemented at Construction Construction
landscape entry and exit points to minimise the contractor
and water tracking of soils and particulates onto
quality pavement surfaces.
68 Soils, Any material transported onto Construction Construction
landscape pavement surfaces would be swept contractor
and water and removed at the end of each
quality working day.
69 Soils, Soil sampling would be undertaken Construction Construction
landscape prior to works commencing where high | contractor
and water risk of salinity occurs, to identify the
quality level of salinity in the soils.
70 Soils, Where high saline soils are identified, | Construction Construction
landscape salinity management options would be | contractor
and water considered and incorporated into the
quality detailed design for structure protection
(eg concrete cover requirements).
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Responsibility

71 Soils, In the event that indication of Construction Construction
landscape contamination is encountered (such as | contractor
and water odorous or visually contaminated
quality materials), work in the area would
cease unti! an environmental
consultant can advise on the need for
remediation or other action, as
deemed appropriate.
72 Soils, A fuel truck would be used during Construction Construction
landscape construction to refuel vehicles. This contractor
and water truck would be appropriately bunded
quality and carry spill kit material. Should
fuels, chemicals and liquids be stored
within the proposal they would be:
e Stored at least 50 metres away
from any waterways or drainage
lines.
e Stored in an impervious surface
or undertaken off-site.
73 Soils, Vehicle wash downs and/or concrete Construction Construction
landscape truck washouts would be undertaken contractor
and water within a designated bunded area of an
quality impervious surface or undertaken off-
site.
74 Soils, The proposal would be undertaken in | construction Construction
landscape line with the Code of Practice for Water | contractor
and water Management (RTA 1999) and RMS's
quality Water Policy.
75 Soils, Machinery would be checked daily to Construction Construction
landscape ensure that no oil, fuel or other liquids | contractor
and water are leaking from the machinery.
quality
76 Soils, Should the groundwater table be Construction Construction
landscape encountered a management plan contractor
and water would be prepared.
quality

77 Hydrology The proposal would be undertaken in | RMs Detailed
line with the Code of Practice for Water design
Management (RTA 1999) and RMS's
Water Policy.

78 Hydrology Works to maintain bridge waterway RMS Detailed
area at Thompsons Creek bridge so design
that the potential increase in the 100
year ARI| upstream flood levels and
increase in flood risk to existing
properties is alleviated.

79 Hydrology Detailed flood modelling would be RMS Detailed
undertaken during detailed design. design
RMS would consult with any affected
landowners identified regarding the
potential drainage and flooding
impacts on private properties, in order
to formulate appropriate mitigation
measures.

80 Hydrology RMS would consult with Council during | RMS Detailed
detailed design to confirm that future design
development upstream of proposal
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Responsibility

would not increase peak flows arriving
at the proposed road corridor
boundary.

81 N/A Not Relevant to Compound Site N/A N/A

82 Hydrology Drainage systems would be checked RMS Operation
at regular intervals and maintained to
ensure they are operating at full
capacity (eg clearance of debris from
drainage lines).

83 Land use Consultation would be undertaken with | RMS Detailed
property owners partially or wholly design
impacted by the proposal.

84 Land use Property acquisition would be RMS project Detailed
managed in accordance with the manager design
provisions of the Road and
Maritime Services’ Land Acquisition
Policy and the Land Acquisition (Just
Terms Compensation) Act 1991.

85 Socio- Property acquisition would be RMS Property | petailed

economic managed in accordance with the Officer design
provisions of the Road and
Maritime Services’ Land Acquisition
Policy and the Land Acquisition (Just
Terms Compensation) Act 1991.
86 Socio- Detailed design of each construction RMS project Detailed
economic stage would provide U-turn facilities, manager design
including for B-double trucks, to
provide a detour length no great than
five kilometres to access property.
87 Socio- Local residents would be notified prior | RMS project Pre-
economic to works commencing and would be manager and | construction
kept regularly informed of construction | construction and
activities during the construction contractor construction
process.
88 Socio- A complaints-handling procedure and | Construction Pre-
economic register would be included in the contractor construction
CEMP.
89 Socio- Ongoing consdltation with Bringelly Construction Construction
economic Public School to maintain access and contractor
safety for students. This may include
education and awareness programs for
school students about road safety in
the vicinity of construction works
90 Socio- Road users, pedestrians and cyclists RMS project Construction
economic would be informed of changed manager and
conditions including likely disruptions construction
to access. contractor
91 Socio- Property access would be maintained | Construction Construction
economic wherever possible. Prior to any contractor
unavoidable disruption to access,
consultation would be undertaken with
the affected property owner.
92 Socio- Early and ongoing consultation and RMS project Construction
economic communication with local businesses manager and
would be required to identify potential construction
impacts on local businesses and contractor
appropriate management strategies to
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Environmental safeguards

Responsibility

Timing

avoid or minimise these impacts. This
may include measures such as
additional signage, provision of
alternative access including for
delivery vehicles, and communication
with local communities about changes
to business access.

93

Socio-
economic

Access would be maintained for
emergency vehicles in the vicinity of
construction works. Ongoing
consultation would be undertaken with
emergency services during
construction to ensure that potential
impacts are identified and
appropriately managed

Construction
contractor

Construction

94

Socio-
economic

Prior to construction, residents in the
vicinity of the construction compound

sites and work areas would be notified.

Construction
contractor

Construction

95

Socio-
economic

Prior to construction, RMS would also
notify residents that may be in the
vicinity of the construction compound
sites and work areas.

Construction
contractor

Construction

96

Landscape
character
and visual
impact

Detailed design would be undertaken
according to the urban design vision,
objectives and principles which
underpin the concept design and
incorporate the urban and landscape
design masterplan requirements from
section 8 of the landscape character
and visual impact assessment.

RMS

Detailed
design

97

Landscape
character
and visual
impact

Existing trees would be retained in the
road corridor where feasible. This
would be undertaken by identifying ‘no
go areas’ to restrict access around
trees not affected by the proposal and
making minor adjustments to the
horizontal and vertical carriageways to
move them clear of root zones.

Construction
contractor

Construction

98

Landscape
character
and visual
impact

Landscaping would be undertaken in
accordance with the masterplan and
include:

e Screening trees and shrubs.

¢ Visually valuable exotic frees in
existing residential and
commercial areas.

e Scattered trees to maintain open
views across rural areas.

e Planting in verges, medians and
traffic islands to soften and break
up large areas of pavement.

¢ Maintenance, restoration and
enhancement of riparian areas.

¢ Maintenance of landmark regional
views to the Blue Mountains and
Razorback Mountains.

Construction
contractor

Construction
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No. Impact Environmental safeguards Responsibility Timing

99 Air quality Stockpiles and general areas with the | Construction Construction

capacity to cause dust would have contractor
site-specific safeguards implemented
such as water spraying, wheel washes,
compaction or progressive
revegetation or stabilisation with cover
crops to suppress dust emissions.
100 | Air quality Stockpiles would be managed in Construction Construction
accordance with the Stockpile Site contractor
Management Guidelines (RTA 2011).
101 | Air quality Should wind reach a level where dust | Construction Construction
cannot be controlled, then the dust contractor
generating activity wouid be stopped.
102 | Air quality Stabilisation and rehabilitation of Construction Construction
disturbed surfaces would be contractor
undertaken progressively.

103 | Air quality Construction equipment and vehicles | Construction Construction

would be properly maintained to contractor
ensure exhaust emissions comply with
the POEO Act.

104 | Waste Water captured in construction Construction Pre-
management | sediment basins would be reused for contractor construction
and resource | dust suppression, watering of
and water landscaped areas and any other
use suitable construction activity where

feasible.

105 | Waste Procurement would endeavour to use | RMS project Pre-
management | materials and products with a recycled | manager and | construction
and resource | content and low carbon footprint where | construction
and water that material or product is cost and
use performance effective.

106 | Waste Excavated material would be reused Construction Construction
management | on-site for fill or other RMS projects contractor
and resource | where feasible.
and water
use

107 | Waste Roadside materials (guideposts and RMS Construction
management | signs) would be reused or recycled project
and resource | where feasible. manager
and water
use

108 | Waste The contractor would classify any Construction Construction
management | excavated spoil in accordance with the | contractor
and resource | Protection of the Environment
and water Operations Act 1997.
use

109 | Waste Resource management hierarchy Construction Construction
management | principles are to be followed: contractor
and resource | ,  Ayoid unnecessary resource
and water consumption as a priority
use e Avoidance is followed by resource

recovery (including reuse of
materials, reprocessing, and
recycling and energy recovery).
¢ Disposal is undertaken as a last
resort (in accordance with the
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No. Impact Environmental safeguards Responsibility Timing
Waste Avoidance and Resource
Recovery Act 2001).

110 | Waste Recyclable wastes would be separated | Construction Construction
management | and transported to a suitable recycler. | contractor
and resource
and water
use

111 | Waste All construction waste material would Construction Construction
management | be removed from site once the works contractor
and resource | have been completed.
and water
use

112 | Waste Working areas would be maintained, Construction Construction
management | kept free of rubbish and cleaned up at | contractor
and resource | the end of each working day.
and water
use

113 | Waste Any offsite disposal of spoil would be Construction Construction
management | accompanied by a Section 143 permit | contractor
and resource | under the POEO Act.
and water
use

114 | Waste and Standard road maintenance works RMS Operation
litter impacts | would be undertaken during operation.
during This would include litter removal and
operation response to accidental spills and

collisions. The maintenance
requirements would be managed by
RMS and/or Council, as per their
standard operating procedures.

115 | Greenhouse | Further investigations into RMS project Detailed
gas and opportunities for reducing greenhouse | manager design
energy use emissions during construction and

operation of the proposal would be
undertaken during the detailed design
phase.

116 | Greenhouse | Equipment would be selected with the | Construction Construction
gas and consideration of fuel efficiency. contractor
energy use

117 | Greenhouse | Material would be sourced from the Construction Construction
gas and local region, where possible, to reduce | contractor
energy use transport-related energy consumption.

118 | Greenhouse | Surplus fill and waste material would Construction Construction
gas and be re-used on site, where possible contractor
energy use

119 | Greenhouse | Machinery would be turned off, when Construction Construction
gas and not in use. contractor
energy use

120 | Greenhouse | The use of recycled steel in pavement/ | Construction Construction
gas and concrete reinforcement would be contractor
energy use investigated and used, where possible.

Greenhouse | Energy-efficient lighting would be Construction Construction
gas and used, where possible. contractor
energy use

121 Greenhouse | Delivery of materials with full loads Construction Construction
gas and would be collected from local suppliers | contractor
energy use where possible to minimise the number
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Environmental safeguards

of trips required and maximise fuel
consumption.

Responsibility

122 | Greenhouse | Appropriately sized construction Construction Construction
gas and equipment, plant and vehicles would contractor
energy use be used.
123 | Greenhouse [ Servicing of equipment would be Construction Construction
gas and undertaken to ensure optimal contractor
energy use performance and minimise downtime
(which can reduce time disturbance
and access areas).
124 | Greenhouse | Laydown of the vehicles and buildings | Construction Construction
gas and would be undertaken in a way to contractor
energy use minimise movement and clearing
125 | Greenhouse | Intelligent vehicle use, such as not Construction Construction
gas and leaving the engine idling when not in contractor
energy use use, would be undertaken
126 | Greenhouse | Investigation of alternative fuels and Construction Construction
gas and power sources to be used would be contractor
energy use undertaken and implemented, where
appropriate.
127 | Greenhouse | Recycling of waste would be Construction Construction
gas and undertaken where possible. confractor
energy use
128 | Greenhouse | Material and waste supply and Construction Construction
gas and departure scheduling would be contractor
energy use undertaken to optimise full loads and
minimise required vehicle trips.
129 | Greenhouse | Energy-efficient lighting would be used | RMS Operation
gas and where appropriate.
energy use
130 | Greenhouse | Investigation of alternative power RMS Operation
gas and sources to be used where appropriate
energy use (eg solar power).
131 | Climate Drainage requirements would take into | RMS project Detailed
change consideration the effect of increased manager design
rainfall projections as a result of
climate change on the proposal.
132 | Climate Conservation of vegetation and RMS project Detsiled
change planting of street trees providing shade | manager design
to the road surfaces would be
considered during detailed design
133 | Climate Hydrology assessment for detailed RMS project Detailed
change design to review potential climate manager
change flood levels from both design
overtopping of local water course and
increases sea level.
134 | Climate Flora selected for revegetation to take | RMS project Detailed
change account of long-terms climate manager design
projections for the region.
135 | Climate Review tolerances for bridge structures | RMS project Detailed
change to ensure suitability for projected manager design
climate extremes
136 | Climate Review tolerances for asphalt taking RMS project Detailed
change into account projected climate change | manager design
temperature ranges
137 | Climate Consider projections for increased RMS project Detailed
change concrete structure deterioration in the manager
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Environmental safeguards

specification and detailed design of
concrete structures.

Responsibility

design

138

Climate
change

Regular inspections of pavement and
structures along the road corridor
would be undertaken and maintenance
carried out as necessary.

RMS project
manager

Operation

Flora and
Fauna

A suitably qualified ecologist or
environmental officer would be
engaged prior to any clearing works to
clearly demarcate vegetation
protection areas, including River Flat
Eucalypt Forest and mature and
hollow-bearing trees.

Construction
Contractor

Construction

140

Flora and
Fauna

The compound site must be located
outside the drip line of the mature
canopy trees marked on Figure 1 of
Appendix D

Construction
Contractor

Construction

141

Flora and
Fauna

Implement hygiene protocols to
prevent the introduction and spread of
such pathogens as specified in
Protecting and managing biodiversity
on RMS projects (RMS Environment
Branch, 2011). This would include
exclusion zones around retained areas
of native vegetation. All machinery and
plant should be cleaned prior to work
on site

Construction
Contractor

Construction

142

Flora and
Fauna

Erosion and sediment control
measures would be established prior
to construction in accordance with the
principles and guidelines included in
Soils and Construction — Managing
Urban Stormwater Volume 1
(Landcom, 2004) and Volume 2D —
Main Roads (DECC, 2008). Controls
would be managed and maintained in
accordance with the CEMP to ensure
their ongoing functionality

Construction
Contractor

Construction

143

Flora and
Fauna

Chemicals must be stored in clearly
marked and bunded areas

Construction
Contractor

Construction

144

Flora and
Fauna

There would be no refuelling of
vehicles, vehicle maintenance or
washing of vehicles within 40 m of
Waterways

Construction
Contractor

Construction

145

Flora and
Fauna

An emergency plan for spills must be
in place to minimise the risk of impacts
on native vegetation and downstream
habitats. A spill kit must be kept on site

Construction
Contractor

Construction

146

Flora and
Fauna

Weed management and control would
be undertaken in accordance with the
Roads and Maritime Biodiversity
Guidelines (RMS 2011).

Construction
Contractor

Construction
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6  Justification and conclusion

The Northern Road Upgrade REF was determined in February 2013 under Part 5A of
the EP&A Act. During detailed design for Stage 1 of The Northern Road Upgrade it
was identified that widening the road shoulder of The Northern Road would result in
substantial improvements to road user safety (the modified activity).

This Addendum REF has been prepared to assess the potential environmental and
social impacts associated with the modified activity and the construction site
compound. The existing environment described in The Northern Road Upgrade REF
and a large number of the potential environmental impacts identified and assessed
are considered unchanged by the modified activity.

No additional stakeholder or community consultation has been undertaken during
development of the modified activity however Roads and Maritime would continue to
consult with the community and relevant Government agencies during delivery of the
works.

Roads and Maritime is the proponent and determining authority for the modified
activity. By adopting the requirements of the ISEPP and the Growth Centres SEPP,
the modified activity may be carried out without development consent, and is
therefore subject to assessment under Part 5 of the EP&A Act. Consent from council
is not required.
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7  Certification, review and decision

7.1 Certification

This addendum review of environmental factors provides a true and fair review of the
modified activities 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.

Anthony Penn

Design Manager

GHD Pty Ltd

Date: 3 November 2015

| have examined this addendum review of environmental factors and the certification
by Anthony Penn and accept the review of environmental factors on behalf of Roads

and Maritime Services.

Siva Sivasubrarmaniam

Senior Project Manager
Sydney Region

Date: 2 . \S
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7.2 Environment staff review

The addendum REF has been reviewed and considered against the requirements of
sections 111 and 112 of the Environmental Planning and Assessment Act 1979.

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 REF and associated information. This
assessment is considered to be in accordance with the factors required to be
considered under clause 228 of the Environmental Planning and Assessment
Regulation 2000.

The proposal described in the 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 Part 5.1 of the Environmental Planning and Assessment Act 1979.

The assessment has considered the potential impacts of the activity on critical habitat
and on threatened species, populations or ecological communities or their habitats
for both terrestrial and aquatic species as defined by the Threatened Species
Conservation Act 1995 and the Fisheries Management Act 1994.

The proposal described in the addendum REF will not affect declared critical habitat.
The activity described in the addendum REF will not significantly affect threatened
species, populations or 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 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 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 REF is considered to meet all relevant requirements.

7.3 Environment staff recommendation

It is recommended that the proposal to modify the approved activity to include the
widened road shoulders and enhance the potential road safety outcomes of the
project proceed subject to the implementation of all safeguards identified in the
approved REF and compliance with all other relevant statutory approvals, licences,
permits and authorisations. The approved 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. The REF has concluded that there will be no significant impacts on
matters of national environmental significance or any impacts on Commonwealth
fand.

The REF determination will remain current for five years until August 2020 at which
time it shall lapse if works have not been physically commenced. The pre-
construction checklist must be completed prior to the commencement of any works.
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Appendix A

Consideration of clause 228(2) factors and matters
of national environmental significance



Clause 228(2) Checklist

In addition to the requirements of the Is an EIS required? guideline as detailed in the REF,
the following factors, listed in clause 228(2) of the Environmental Planning and Assessment
Regulation 2000, have also been considered to assess the likely impacts of the proposal on
the natural and built environment.

Factor

a. Any environmental impact on a community?
Short-term: Nil
The modified activity would result in a safer road design for
road users on The Northern Road. The environmental impacts | Long-term: Positive
of the modified activity are not considered to differ significantly
from those discussed in The Northern Road Upgrade REF.

b. Any transformation of a locality? Nil

The modified activity would not result in a transformation of a

locality.
c. Any environmental impact on the ecosystems of the | Nil
locality?

The modified activity would result in minimal additional

environmental impacts to those already assessed in The

Northern Road Upgrade REF. These additional impacts are

not considered to result in any impact on local ecosystems.

d. Any reduction of the aesthetic, recreational, scientific or | Nil
other environmental quality or value of a locality?

The modified activity is not considered to result in any
increase in the visual impacts described in The Northern Road
Upgrade REF.

e. Any effect on a locality, place or building having aesthetic, | Nil
anthropological, archaeological, architectural, cultural,
historical, scientific or social significance or other special
value for present or future generations?

The modified activity would not have any impacts on

Aboriginal or non-Aboriginal heritage.

f. Any impact on the habitat of protected fauna (within the | Nil
meaning of the National Parks and Wildlife Act 1974)?

The modified activity would not result in a loss of habitat for

threatened or protected fauna.

g. Any endangering of any species of animal, plant or other | Nil
form of life, whether living on land, in water or in the air?

There would be no endangering of any species of animal,
plant or other form of life, whether living on land, in water or in
the air as a result of the modified activity.

h. Any long-term effects on the environment? Nil

The modified activity would not have any long term effects on
the environment.




Factor
i.  Any degradation of the quality of the environment?
The modified activity is not considered to result in any

degradation to the environment other than those discussed in
The Northern Road Upgrade REF.

Impact
Nil

J. Any risk to the safety of the environment?

The modified activity would result in a road design that is safer
for road users.

Long-term: Paositive

k. Any reduction in the range of beneficial uses of the
environment?

The modified activity is contained within the current and future
road reserve of The Northern Road and therefore would not
impact upon the beneficial uses of the environment.

Nil

. Any pollution of the environment?

Pollution impacts resulting from the modified activity are
considered to be consistent with the impacts outlined in The
Northern Road Upgrade REF.

Nil

m. Any environmental problems associated with the disposal
of waste?

All waste would be disposed of at a licensed facility. It is not
anticipated there would be any environmental problems
associated with the disposal of waste.

Nil

n. Any increased demands on resources (natural or
otherwise) that are, or are likely to become, in short

supply?

There would be no increase in demand on resources which
are, or are likely to become in short supply.

Nil

0. Any cumulative environmental effect with other existing or
likely future activities?

The impacts of the modified activity are not considered to
significantly increase the impacts of the overall project. The
cumulative impacts of the modified activity are consistent with
the impacts described in the Northern Road Upgrade REF.

Nil

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

The modified activity is not likely to result in any impact on
coastal processes and coastal hazards.

Nil




Matters of National Environmental Significance

Under the environmental assessment provisions of the Environment Protection and
Biodiversity Conservation Act 1999, the following matters of national environmental
significance and impacts on Commonwealth land are required to be considered to assist in
determining whether the proposal should be referred to the Australian Government
Department of the Environment.

Factor Impact

a. Any impact on a World Heritage property? Nil

The modified activity would not have any impact on a World
Heritage property. There are no World Heritage properties within
10 km of the modified activity.

b. Anyimpact on a National Heritage place? Nil

The modified activity would not have any impact on a National
Heritage property. There are no National Heritage properties within
10 km of the modified activity.

c. Any impact on a wetland of international importance? Nil

The modified activity would not have any impact on a wetland of
international importance. There are no wetlands of international
importance within 10 km of the modified activity.

d. Any impact on a listed threatened species or communities? Nil

The modified activity would not have any impact on any threatened
species or communities.
e. Any impacts on listed migratory species? Nil

The modified activity would not have any impact on any listed
migratory species.
d. Anyimpact on a Commonwealth marine area? Nil

The modified activity would not have any impact on a

Commonwealth Marine Area. There is no Commonwealth Marine

Area within 10 km of the modified activity.

g. Does the proposal involve a nuclear action (including uranium | Nil
mining)?

The modified activity would not involve a nuclear action.
Additionally, any impact (direct or indirect) on Commonwealth land? | Nil

The modified activity would not directly or indirectly impact
Commonwealth land.
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22/10/2015

Karina Rubenis

Environment Officer

Level 11, 27-31 Argyle Street
Parramatta NSW 2150

Dear Karina

Re: Preliminary assessment results for the survey investigations for the Northern Rd Stage
1 Compound Site, Smeaton Grange Rd, Narellan project, 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:

¢ The project is unlikely to harm known Aboriginal objects or places.

e The AHIMS search did not indicate any known Aboriginal objects or places in the
immediate study area.

e The study area does not 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.

¢ No mature aged trees with Aboriginal cultural modification are present.

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.

Please Note: If the scope of your project changes, you must contact me and your regional
environmental staff 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 Roads
and Maritime Services’ Unexpected Archaeological Finds Procedure.

For further assistance in this matter do not hesitate to contact me.

Yours sincerely

M. Jnly

Mark Lester
Aboriginal Cultural Heritage Officer (ACHO) — Sydney Region
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-

Renzo Tonin & Associates was engaged by Roads and Maritime Services (RMS) to conduct a
construction noise assessment for the proposed site compound for The Northern Road Upgrades
Stage 1 project located at the southern corner of the Camden Valley Way and Smeaton Grange Road

intersection, Smeaton Grange.

This report quantifies potential noise impacts from the construction activities associated with the
proposed site compound, and assesses the potential construction noise impacts on residential

properties and other noise sensitive receivers within the vicinity of the site.

Noise sources related to the construction activities associated with the site compound were identified
and noise emissions were calculated at the surrounding receivers and assessed against the ‘Interim
Construction Noise Guideline’ (ICNG) (NSW Environment Protection Authority, 2009).

Potential vibration impacts from construction activities associated with the proposed site compound are

also addressed in this report.

The work documented in this report was carried out in accordance with the Renzo Tonin & Associates
Quality Assurance System, which is based on Australian Standard / NZS ISO 9001. Appendix A contains a
glossary of acoustic terms used in this report.
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21 Site Description

RMS proposes to establish their site compound for The Northern Road Upgrade Stage 1 project at the
southern corner of the Camden Valley Way and Smeaton Grange Road intersection, Smeaton Grange.
The site compound would house the administrative functions for The Northern Upgrade project and

would include repair and maintenance facilities, workshops and storage.

The following noise sensitive receivers were identified using aerial photography of the area to be the

nearest affected receivers.

Table 1 - Sensitive Receiver Locations

Receiver  Address Description

R1 15 Chelsea Court Double storey residential building located approximately 120m to the north
west of the proposed site compound.

R2 21 Chelsea Court Double storey residential building located approximately 90m to the north
west of the proposed site compound.

R3 40 Woodland Crescent Single storey residential building located approximately 290m to the south of
the proposed site compound

R4 15 Vale Circuit Single storey residential building located approximately 375m to the south of
the proposed site compound

RS 8 Maxwell Place Double storey industrial building located adjacent to the west of the proposed
site compound.

R6 20-26 Exchange Parade Single storey industrial building located approximately 50m to the south of the
proposed site compound

R7 9 Smeaton Grange Road Double storey industrial building located approximately 40m to the east of the
proposed site compound.

R8 7 Smeaton Grange Road Double storey industrial building located approximately 90m to the east of the
proposed site compound.

Figure 1 presents the site and surrounds of the study area. The nearest affected noise sensitive receivers

are also presented in the figure.

ROADS AND MARITIME SERVICES ) THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
TH752-01F01 (R2) REPORT DOCX 2 CONSTRUCTION NOISE AND VIBRATION ASSESSMENT



28 OCTOBER 2015

RENZO TONIN & ASSOCIATES

SUOI}EI0] J3A19231 pue Bulo}uowW pue spunoiIns

suonesot Jan@ay @ |
uonesoq bunonuow @
spom jo ety @ |

‘aus Buimoys dew L1jed07

1 ainbiy

THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND

ROADS AND MARITIME SERVICES
TH752-01F01 (R2) REPORT DOCX

CONSTRUCTION NOISE AND VIBRATION ASSESSMENT



RENZO TONIN & ASSOCIATES 28 OCTOBER 2015

2.2 Construction Hours

Use of the site compound will be restricted to within the day time period as follows:

e  7:00am to 6:00pm Mondays to Friday

ROADS AND MARITIME SERVICES THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
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Criteria for the assessment of construction noise are generally derived from the existing noise

environment of an area, excluding noise from the subject development.

Appendix B of the NSW EPA ‘Industrial Noise Policy' (INP) outlines two methods for determining the
background noise level of an area, being ‘B1 — Long-term background noise method’ and ‘B2 — Short-

term background noise method'. This assessment has used long-term noise monitoring.

As the noise environment of an area almost always varies over time, background and ambient noise
levels need to be determined for the periods when construction works are proposed. For example, in a
suburban or urban area the noise environment is typically at its minimum at 3am in the morning and at
its maximum during the morning and afternoon traffic peak hours. The NSW ‘Industrial Noise Policy’
(INP) outlines the following standard time periods over which the background and ambient noise levels
are to be determined:

o Day - 7am to 6pm, Monday to Saturday and 8am to 6pm Sundays & Public Holidays
. Evening — 6pm to 10pm, Monday to Sunday & Public Holidays

) Night- 10pm to 7am, Monday to Saturday and 10pm to 8am Sundays & Public Holidays

The INP also outlines methods for assessing 'shoulder periods' being shorter periods on either side of a
standard period, where the standard period noise levels are not representative. In this instance the
shoulder period has been defined as follows:

. Shoulder — 9pm to 10pm, Monday to Saturday and 8am to 6pm Sundays & Public Holidays

31 Noise Monitoring Locations

Noise measurements are ideally carried out at the nearest or potentially most affected locations
surrounding the construction site. An alternative, representative location should be established in the
case of access restrictions or a safe and secure location cannot be established. Furthermore,
representative locations may be established in the case of multiple receivers as it is usually impractical to
carry out measurements at all locations surrounding a site.

It is noted that long term noise monitoring undertaken by Sinclair Knight Merz (SKM) for the 'The
Northern Road Upgrade REF - Noise and Vibration Assessment’ (Ref: NB11363-NNA-RP-0159 - Noise
Assessment_Final 18102012) and the results of the noise monitoring have been used as part of this
assessment.

The long-term noise monitoring location used is outlined in Table 2 and shown in Figure 1.
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Table 2 - Noise Monitoring Locations

1D Address Description
M1 32 Lachlan Avenue, Noise monitor located in the front yard of the property and in the ‘free field. Noise
Harrington Park data represents the ambient and background noise for residences surrounding the

3.2 Long-Term Noise Monitoring Results

Long-term noise monitoring was undertaken by SKM from Monday 28th November 2011 to Monday
5th December 2011. The noise monitor was positioned outdoors in the ‘free-field' (ie. away from
building facades). Construction noise from the site should be assessed away from the facade at the
potentially most affected residential boundaries and so the representative noise levels listed in Table 3

are directly applicable.

Table 3 — Long-term Noise Monitoring Results, dB(A)

Laso Rating Background Level (RBL) La.q Ambient noise levels
Monitoring location

Day Evening Night Day Evening Night
M1 - 32 Lachlan Avenue, a4 37 29 53 51 49
Harrington Park
Notes: 1. Day: 7am to 6pm Monday to Saturday and 8am to 6pm Sundays & Public Holidays

2. Evening: 6pm to 10pm Monday to Sunday & Public Holidays
3. Night: 10pm to 7am Monday to Saturday and 10pm to 8am Sundays & Public Holidays
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4 Construction Noise Objectives

41 Construction Noise Management Levels at Residences

Construction noise management levels are determined by the NSW "Interim Construction Noise
Guideline’ (ICNG, DECC 2009). Table 4 below (reproduced from Table 2 of the ICNG) sets out the noise
management levels (NMLs) for residences and how they are to be applied.

The guideline intends to provide respite for residents exposed to excessive construction noise outside
the recommended standard hours whilst allowing construction during the recommended standard

hours without undue constraints.

The rating background level (RBL) is used when determining the management level. The RBL is the
overall single-figure background noise level measured in each relevant assessment period (during or

outside the recommended standard hours).

Table 4 - Noise Management Levels at Residential Receivers

Management Level

Time of Day A How to Apply
LAeq (15 min)
Recommended standard Noise affected The noise affected level represents the point above which there may be
hours: RBL + 10dB(A) some community reaction to noise.
Monday to Friday Where the predicted or measured Laeq as mn IS greater than the noise
7 am to 6 pm affected level, the proponent should apply all feasible and reasonable

work practices to meet the noise affected level.
Saturday 8 am to 1 pm

The proponent should also inform all potentially impacted residents of
the nature of works to be carried out, the expected noise levels and
duration, as well as contact details.

No work on Sundays or
public holidays

Highly noise affected  The highly noise affected level represents the point above which there
75dB(A) may be strong community reaction to noise.

Where noise is above this level, the relevant authority {(consent,
determining or regulatory) may require respite periods by restricting the
hours that the very noisy activities can occur, taking into account:

» times identified by the community when they are less sensitive to
noise (such as before and after school for works near schools, or
mid-morning or mid-afternoon for works near residences)

« if the community is prepared to accept a longer period of
construction in exchange for restrictions on construction times.

Outside recommended  Noise affected A strong justification should typically be required for works outside the
standard hours RBL + 5dB(A) recommended standard hours.

The proponent should apply all feasible and reasonable work practices
to meet the noise affected level.

Where all feasible and reasonable practices have been applied and noise
is more than 5dB(A) above the noise affected level, the proponent
should negotiate with the community.

For guidance on negotiating agreements see section 7.2.2 of the ICNG.

Notes: 1. Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 metres above
ground level. If the property boundary is more than 30 metres from the residence, the location for measuring or predicting
noise levels is at the most noise-affected point within 30 metres of the residence. Noise levels may be higher at upper floors
of the noise affected residence.
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Residential receivers are considered ‘noise affected’ where construction noise levels are greater than the
noise management levels identified in Table 4 above. The noise affected level represents the point
above which there may be some community reaction to noise. All feasible and reasonable work
practices should be applied to meet the management levels where the predicted and/or measured

construction noise levels exceed noise management levels.

During standard construction hours a highly affected noise objective of Laeqasminy 75 dB(A) applies at all
receivers.

Table 5 identifies the adopted construction noise management levels (NMLs) for the nearest affected
receivers identified in Section 2.1. The NMLs for the receiver locations are derived from the RBLs
represented by the background noise levels measured at the monitoring location and presented in
Section 3.2,

Table 5 ~ Summary of Construction Noise Management Levels, dB(A)

Management Level Laeqasmin at all

Time of Day Management Level Laeg(1smin) Receiver Locations
During recommended standard hours RBL + 10dB(A) 44 + 10 =54

(day)
4.2 Industrial Premises

Table 6 sets out the ICNG noise management levels for the industrial receiver locations. As identified for
residential receivers, a 'highly affected’ noise objective of Laequsmin) 75dB(A) is also adopted for industrial

receivers.

Table 6 — Noise Management Levels at Industrial Receivers

Land use ) Where objective applies Management level Laeq as min)
Industrial premises External noise level 75 dB(A)
Notes 1. Noise management levels only apply when receivers are in use
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n

The following table lists construction plant and equipment likely to be used by the contractor to carry
out the necessary construction work within the site compound.

Table 7 — Typical Construction Equipment & Sound Power Levels, dB(A) re. 1pW

Plant Description Number of plant items Sound Power Levels, LAeq

Loader 2 . .]:10

D6 dozer - - ) 2 : : . 105_3

D9 dozer - : ) 1 ) 109 N Cl
Grader 14H 6 i 107

4_0 tonne dump truck 8 105

Watercart (15,000L) 2- 3 T 104

12 tonne tipper 6 101

Light vehicle 20 100

Utility vehicle 10 100

The sound power levels for the majority of plant items presented in the above table are based on
maximum levels given in Table Al of Australian Standard 2436 - 2010 "Guide to Noise Control on
Construction, Demolition and Maintenance Sites", the ICNG, information from past projects and

information held in our library files.
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Noise levels at any receiver locations resulting from construction works would depend on the location of
the receiver with respect to the area of construction, shielding from intervening topography and
structures, and the type and duration of construction being undertaken. Furthermore, noise levels at
receivers would vary significantly over the total construction program due to the transient nature and

large range of plant and equipment that could be used.

Table 8 presents noise worst case levels likely to be experienced at the nearby affected receiver based on
the construction activities, and plant and equipment associated with the proposed site compound at the
closest proximity to each receiver location. Noise levels were calculated taking into consideration
attenuation due to distance between the construction works and the receiver locations and any
intervening structures.

Table 8 — Predicted Lacqusmin) Noise Levels for Typical Construction Plant, dB(A)

Predicted L.qusmim Construction Noise Levels

Equipment / Plant Receiver Receiver Receiver Receiver Receiver Receiver Receiver Receiver

R1 R2 R3 R4 RS R6 R7 R8
Noise Management Level Day 54 (7am-6pm) . 75 when in use
Loader - 5; - 56 . _43_ : 41 81 _ 63_ . g; 54
D6 dozer 52 55 42 40 80 62 66 53
D9<:I_ozerj ] 52 55 42 40 - 80 -62 66 53
Grader 14H - 50 53. 40 38 78 60 64 51
40 ton.n.e d;Jmp truck | 48 51 38 36 76 58 62 49
Watercart (15,0000) . 47 50 37 35 75 57 61 48
12 tonne tipper I 44 47 34 32 I 72 : _E - 58 45
Light vehicle I 43 46 33 31 71 53 57 44 _
Utility vehicle . 43 ) 46 33 31 | 71 53 B 57 a4
Up to 3 (noisiest) plant | 58 60 47 45 85 - 67 71 ) 58

operating concurrently

Based on the construction noise levels presented in the table above, the construction noise
management level will be exceeded when works are at closest proximity to the receivers R1, R2 and R5.
For receiver R1, the construction noise management will be exceeded when works are conducted with
the 3 noisiest plant operating concurrently in close proximity. For receiver R2, the construction noise
management level will be exceeded when works are conducted with the loader, D6 dozer or D9 dozer
individually and conducted with the 3 noisiest plant operating concurrently in close proximity. For
receiver R5, the construction noise management level will be exceeded when works are conducted with
most individual construction plant and equipment and conducted with the 3 noisiest plant operating

concurrently in close proximity.

Furthermore, construction noise levels at receiver R5 are predicted to be greater than the highly noise

affected level of 75dB(A) for the operation of most individual construction plant and equipment.
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However most items of equipment are typically used for short durations and are not continuous

throughout the whole construction period.

In light of the predicted noise levels above, it is recommended that a feasible and reasonable approach
towards noise management measures be applied to reduce noise levels as much as possible to manage
the impact from construction noise. Further details on construction noise mitigation and management

measures are provided in Section 7 below.
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7 N M

The following recommendations provide in-principle noise control solutions to reduce construction
noise impacts to residential receivers. Where actual construction activities differ from those assessed in

this report, more detailed design of noise control measures may be required.

The advice provided here is in respect of noise only. Supplementary professional advice may need to be

sought in respect of fire ratings, structural design, buildability, fitness for purpose and the like.

7.1 General Noise Management Measures

Table 9 sets out general noise mitigation measures to be implemented as part of the site compound

works, as required.

Table 9 — General Mitigation Measures to Reduce Construction Noise

Action Required Details

Management Measures

Implement community Incorporate into Community Liaison Plan
consultation measures -

inform community of

construction activity and

potential impacts

Site inductions All employees, contractors and subcontractors are to receive a Project induction. The
environmental component may be covered in toolboxes and should include:
« all relevant project specific and standard noise mitigation measures;
» relevant licence and approval conditions;
+ permissible hours of work;
+ any limitations on high noise generating activities;
+ location of nearest sensitive receivers;
« construction employee parking areas;
» designated loading/unioading areas and procedures;
« site opening/closing times (including deliveries); and

« environmental incident procedures.

Behavioural practices No swearing or unnecessary shouting or loud stereos/radios on site.

No dropping of materials from height where practicable, throwing of metal items and
slamming of doors.

Monitoring Noise monitoring should be considered for the duration of the works as detailed in Section
73.

Source Controls

Construction hours and Where feasible and reasonable, construction should be carried out during the standard
scheduling daytime working hours.
Work generating high noise levels should be scheduled during less sensitive time periods if
practicable.
Construction respite period Noise generating activities with impulsive, tonal or low frequency characteristics (such as

chainsaw, concrete saws,.etc) should only be carried out:
+ in continuous blocks, up to but not exceeding 3 hours each; and
+ with a minimum respite period of one hour between each block.
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Action Required Details
Equipment selection Use quieter and less noise emitting construction methods where feasible and reasonable.
Maximum noise levels All plant and equipment to be appropriately maintained to ensure optimum running

conditions, with periodic monitoring.

Rental plant and equipment  The noise levels of plant and equipment items are to be considered in rental decisions and
in any case cannot be used on site unless compliant with the criteria in Table 5.

Use and siting of plant Simultaneous operation of noisy plant within discernible range of a sensitive receiver is to
be limited/ avoided where possible.

The offset distance between noisy plant and adjacent sensitive receivers is to be maximised
where practicable.

Plant used intermittently to be throttled down or shut down when not in use where
practicable.

Noise-emitting plant to be directed away from sensitive receivers where possible.

Plan worksites and activities to Plan traffic flow, parking and loading/unloading areas to minimise reversing movements
minimise noise within the site.

Non-tonal reversing alarms Non-tonal reversing beepers (or an equivalent mechanism) should be fitted and used on all
construction vehicles and mobile plant regularly used on site for periods of over two
months where practicable.

Minimise disturbance arising ~ Where reasonable and feasible, deliveries to occur during standard construction hours.
from delivery of goods to
construction sites

Path Controls

Shield sensitive receivers from Where reasonable and feasible, use structures to shield residential receivers from noise
noisy activities such as:

« temporary or mobile noise screens (where practicable);

» enclosures to shield fixed noise sources such as pumps, compressors, fans etc (where
practicable); and

+ consideration of site topography when situating plant.

7.2 Noise Control Measures

Implementation of noise control measures, such as those suggested in Australian Standard 2436-2010
“Guide to Noise Control on Construction, Demolition and Maintenance Sites”, are expected to reduce
predicted construction noise levels. Reference to Australian Standard 2436-2010, Appendix C, Table C1
suggests possible remedies and alternatives to reduce noise emission levels from typical construction
equipment. Table C2 in Appendix C presents typical examples of noise reductions achievable after
treatment of various noise sources. Table C3 in Appendix C presents the relative effectiveness of various

forms of noise control treatment.

Table 10 below present noise control methods, practical examples and expected noise reductions
according to AS2436 and according to Renzo Tonin & Associates’ opinion based on experience with past

projects.

ROADS AND MARITIME SERVICES ) THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
TH752-01F01 (R2) REPORT DOCX 13 CONSTRUCTION NOISE AND VIBRATION ASSESSMENT



RENZO TONIN & ASSOCIATES 28 OCTOBER 2015

Table 10 — Relative Effectiveness of Various Forms of Noise Control, dB(A)

Typical noise reduction possible in

practice
Noise Control Method Practical Examples
AS 2436 Renzo. Tonin &
Associates
Distance Doubling of distance between source and 6 6
receiver
Screening Acoustic barriers such as earth mounds, 5to 10 5to 10
temporary, mobile or permanent noise
barriers
Acoustic Enclosures Engine casing lagged with acoustic insulation 5 to 10 5to 10
and plywood
Engine Silencing Residential class muffiers 15to 25 10to 20
Substitution by alternative Use electric motors in preference to diesel or - 15t0 25
process petrol

The Renzo Tonin & Associates’ listed noise reductions are conservatively low and should be referred to
in preference to those of AS2436, for this project.

Table 11 below identifies possible noise control measures, which are applicable for the construction

plant likely to be used on site.

Table 11 — Noise Control Measures for Likely Construction Plant

Plant Description Screening :::I‘:)ssﬂies Silencing Alternative Process
Loader v x : _v x

D6 dozer v x v ] ®

D9 dozer v x v x

Grader 14H v x v 3

4;) t;n;:l-um;ruck - _v - —— x v o x
-Watercart (15,000L) v x v x

12 tonne tipper v x v x

Light vehicle v e x v x_

Utility vehicle v x v x _

It is recommended acoustic engineers work closely with the construction contractors and carry out
preliminary testing prior to commencement of works to ensure efficient noise attenuation performance

is achieved using any of the methods listed above.

7.3 Regular Periodic Noise Monitoring

The following approach should be adopted with regard to noise monitoring procedures during the
construction works.

. Where potential noise impacts are predicted to be within 10 to 15dB(A) of the noise

management level, the potential construction noise nuisance is considered to be moderate.
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Noise monitoring should be carried out to confirm predicted noise impacts within two weeks
of commencement of construction. Reasonable and feasible noise reduction measures

should be investigated, where necessary.

o Where potential noise impacts are predicted to be more than 15dB(A) above the noise
management levels, the potential construction noise nuisance is considered to be high. All
reasonable and feasible noise control measures should be implemented prior to the
commencement of construction works. Noise compliance monitoring for all major
equipment and activities on the sites should be undertaken prior to their commencement of
work on site (refer to APPENDIX B). Finally, noise levels during construction should be
monitored and where exceeded, further noise reduction measures (where reasonable and
feasible) should be implemented eg. restrict working hours, use silencing equipment, etc.

Specifications for construction noise monitoring procedures are presented in APPENDIX C.

74 Complaints Handling Procedure

In addition to the noise mitigation measures outlined above, it is recommended that a management
procedure be put in place to deal with noise complaints that may arise from the construction works,
Each complaint would need to be investigated and appropriate noise amelioration measures put in

place to mitigate future occurrences, where the noise in question is in excess of allowable limits.

An example of a construction noise management procedure is presented in APPENDIX D.
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8.1 Road Traffic Noise Criteria

The EPA's 'Road Noise Policy’ (RNP) is used to assess the noise impact from the potential increase in
traffic on the surrounding road network due to construction activities. From the RNP, Table 3 - ‘Road
traffic noise assessment criteria for residential land uses’ divides land use developments into different

categories and lists the respective criteria for each case.

Based on functionality, Camden Valley Way is categorised as an ‘arterial’ road. The potentially affected
residential premises are located in the vicinity of Camden Valley Way, and all have an acoustic
environment which is dominated by traffic noise from Camden Valley Way. Therefore, the appropriate

traffic noise criterion for these residences is the ‘arterial’ road noise criteria presented in Table 12.

Table 12 — EPA Road Traffic Noise Criteria, dB(A)

Assessment Criteria, dB(A)

Road Category Type of project/land use Day Night

7am - 10pm 10pm - 7am
Freeway/arterial/sub- 3. Existing residences affected by additional traffic on Laeqaas 60 Laeqeehy 55
arterial roads existing freeways/arterial/sub-arterial roads generated by (external) (external)

land use developments

According to the guidelines, for existing residences affected by additional traffic on existing roads
generated by land use developments, any increase in the total traffic noise level should be limited to
2dB above that of the corresponding 'no build option'’. In all cases, traffic arising from the development

should not lead to an increase in existing noise levels of more than 2dB(A).

8.2 Road Traffic Noise Predictions & Assessment

Existing annual average daily traffic (AADT) volumes along Camden Valley Way have been obtained from
traffic counting undertaken by the Roads and Maritime Services' (RMS) at a permanent traffic counting
station (station no. 85.010) located on Camden Valley Way at Catherine Field, south of Cobbitty Road.
The AADT volume is reported to be 21,280 vehicles at the traffic counting station in 2005. It is noted
that vehicle movements from the subject site would be insignificant (less than 200 vehicles movements
per day) in comparison to the AADT along Camden Valley Way and therefore, the increase in road traffic
noise due to traffic generated by the subject site would be insignificant for residential properties
currently experiencing noise from Camden Valley Way.

Furthermore, the additional traffic on Camden Valley Way as a result of the subject site would not
contribute to the existing traffic noise levels from Camden Valley Way to the affected residences and

would be significantly less than the allowable 2dB(A) increase to existing traffic noise levels.
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9.1 Vibration Criteria

Construction vibration is associated with three main types of impact:
. disturbance to building occupants;
) potential damage to buildings; and

. potential damage to sensitive equipment in a building.

Generally, if disturbance to building occupants is controlled, there is limited potential for structural
damage to buildings.

Vibration amplitude may be measured as displacement, velacity, or acceleration.

o Displacement (x) measurement is the distance or amplitude displaced from a resting position.

The SI unit for distance is the meter (m), although common industrial standards include mm.

e Velocity (v=Ax/At) is the rate of change of displacement with respect to change in time. The
SI unit for velocity is meters per second (m/s), although common industrial standards include
mm/s. The Peak Particle Velocity (PPV) is the greatest instantaneous particle velocity during a
given time interval. If measurements are made in 3-axis (x, y, and z) then the resultant PPV is
the vector sum (i.e. the square root of the summed squares of the maximum velocities)
regardless of when in the time history those occur.

o Acceleration {(a=Av/At) is the rate of change of velocity with respect to change in time. The SI
unit for acceleration is meters per second squared (m/s2).Construction vibration goals are
summarised below.

Construction vibration goals are summarised below.

9.11 Disturbance to Buildings Occupants

Assessment of potential disturbance from vibration on human occupants of buildings is made in
accordance with the DECC ‘Assessing Vibration; a technical guideline’ (DECC, 2006). The guideline
provides criteria which are based on the British Standard BS 6472-1992 ‘Evaluation of human exposure to
vibration in buildings (1-80Hz)'. Sources of vibration are defined as either 'Continuous’, 'Impulsive' or

‘Intermittent’. Table 13 provides definitions and examples of each type of vibration.
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Table 13: Types of vibration

Type of vibration Definition Examples

Continuous vibration Continues uninterrupted for a defined period  Machinery, steady road traffic, continuous
(usually throughout the day-time and/or construction activity (such as tunnel boring
night-time) machinery).

Impulsive vibration A rapid build-up to a peak followed by a Infrequent: Activities that create up to 3
damped decay that may or may not involve distinct vibration events in an assessment
several cycles of vibration (depending on period, e.g. occasional dropping of heavy

frequency and damping). It can also consist of  equipment, occasional loading and unloading.
a sudden application of several cycles at

approximately the same amplitude, providing

that the duration is short, typically less than 2

seconds

Intermittent vibration Can be defined as interrupted periods of Trains, nearby intermittent construction
continuous or repeated periods of impulsive activity, passing heavy vehicles, forging
vibration that varies significantly in magnitude machines, impact pile driving, jack hammers.

Where the number of vibration events in an
assessment period is three or fewer, this would
be assessed against impulsive vibration
criteria.

Source: Assessing Vibration; a technical guideline, Department of Environment & Climate Change, 2006

The vibration criteria are defined as a single weighted root mean square (rms) acceleration source level

in each orthogonal axis. Section 2.3 of the guideline states:

‘Evidence from research suggests that there are summation effects for vibrations at different
frequencies. Therefore, for evaluation of vibration in relation to annoyance and comfort, overall

welghted rms acceleration values of the vibration in each orthogonal axis are preferred (BS 6472).

When applying the criteria, it is important to note that the three directional axes are referenced to the
human body, i.e. x-axis (back to chest), y-axis (right side to left side) or z-axis (foot to head). Vibration
may enter the body along different orthogonal axes and affect it in different ways. Therefore, application
of the criteria requires consideration of the position of the people being assessed, as illustrated in Figure
2. For example, vibration measured in the horizontal plane is compared with x- and y-axis criteria if the
concern is for people in an upright position, or with the y- and z- axis criteria if the concern is for people

in the lateral position.

Figure 2: Orthogonal axes for human exposure to vibration
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The preferred and maximum values for continuous and impulsive vibration are defined in Table 2.2 of
the guideline and are reproduced in Table 14.

Table 14: Preferred and maximum levels for human comfort

i Preferred values Maximum values
Location Assessment period™
z-axis x- and y-axis  z-axis x- and y-axis

Continuous vibration (weighted RMS acceleration, m/s’, 1-80Hz)

Critical areas’ Day- or night-time 0.005 0.0036 0.010 0.0072

Residences B - ..Ija;r;e I 0.010 0.067T s 0.020 0.014
Night-time 0.007 0.005 0.014 0.010

Offices, schools, educational Day- or night-time 0.020 0.014 00_40__ ) _0328 5

institutions and places of worship

\;ork_shc;;s - Day- é;n;ght-tim_e 0.04 0‘0;’5 i 0.080 0.058

Impulsive vibration (weighted RMS acceleration, m/s?, 1-80Hz)

Critical areas’ Day- or night-time 0.005 0.0036 0.010 0.0072

Residences Daytime 0.30 0.21 0.60 042
Night-time 0.10 0.071 S 0.20 ] 0.14 e

Offices, schools, educational Day- or night-time 0.64 0.46 128 0.92

institutions and places of worship

Workshops Day- or night-time 0.64 0.46 1.28 0.92

Notes: 1. Daytimeis 7:00am to 10:00pm and night-time is 10:00pm to 7:00am o -

2. Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. There
may be cases where sensitive equipment or delicate tasks require more stringent criteria than the human comfort criteria
specify above. Stipulation of such criteria is outside the scope of their policy and other guidance documents (e.g. relevant
standards) should be referred to. Source: BS 6472-1992

The acceptable vibration dose values (VDV) for intermittent vibration are defined in Table 2.4 of the
guideline and are reproduced in Table 15

Table 15: Acceptable vibration dose values for intermittent vibration (m/s*”")
Daytime® Night-time*
Location
Preferred value Maximum value Preferred value Maximum value
Critical areas’ 0.10 0.20 0.10 0.20
Residences 0.20 0.40 0.13 0.26
Offices, schools, educational 0.40 0.80 0.40 0.80
institutions and places of worship
Workshops 0.80 1.60 0.80 1.60

Notes: 1. Daytime is 7:00am to 10:00pm and night-time is 10:00pm to 7:00am

2. Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. Thess
criteria are only indicative, and there may be a need to assess intermittent values against the continuous of impulsive
criteria for critical areas.

Source: BS 6472-1992
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9.1.2 Building Damage

Potential structural damage of buildings as a result of vibration is typically managed by ensuring
vibration induced into the structure does not exceed certain limits and standards, such as British
Standard 7385 Part 2 and German Standard DIN4150-3. Currently there is no existing Australian

Standard for assessment of structural building damage caused by vibration energy.

Within British Standard 7385 Part 1: 1990, different levels of structural damage are defined:

. Cosmetic - The formation of hairline cracks on drywall surfaces, or the growth of existing cracks
in plaster or drywall surfaces, in addition the formation of hairline cracks in mortar joints of

brick/concrete block construction.

° Minor - The formation of large cracks or loosening of plaster or drywall surfaces, or cracks
through bricks/concrete blocks.

. Major - Damage to structural elements of the building, cracks in supporting columns, loosening

of joints, splaying of masonry cracks, etc.

The vibration limits in Table 1 of British Standard 7385 Part 2 (1993) are for the protection against
cosmetic damage, however guidance on limits for minor and major damage is provided in Section 7.4.2
of the Standard:

7.4.2 Guide values for transient vibration relating to cosmetic damage

Limits for transient vibration, above which cosmetic damage could occur are given numerically in
Table 1 and graphically in Figure 1. In the lower frequency region where strains associated with a
given vibration velocity magnitude are higher, the guide values for the building types corresponding
to line 2 are reduced. Below a frequency of 4 Hz, where a high displacement is associated with a
relatively low peak component particle velocity value a maximum displacement of 0.6 mm (zero to

peak) should be used.

Minor damage is possible at vibration magnitudes which are greater than twice those given in Table
1, and major damage to a building structure may occur at values greater than four times the

tabulated values.

Within DIN4150-3, damage is defined as "any permanent effect of vibration that reduces the serviceability

of a structure or one of its components” (p.2). The Standard also outlines:

“that for structures as in lines 2 and 3 of Table 1, the serviceability is considered to have been reduced
if

- cracks form in plastered surfaces of walls;

- existing cracks in the building are enlarged;

- partitions become detached from loadbearing walls or floors.

ROADS AND MARITIME SERVICES N THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
TH752-01F01 (R2) REPORT DOCX 20 CONSTRUCTION NOISE AND VIBRATION ASSESSMENT



RENZO TONIN & ASSOCIATES 28 OCTOBER 2015

These effects are deemed 'minor damage. " (DIN4150.3, 1990, p.3)

While the DIN Standard defines the above damage as 'minor’, based on the definitions provided in
BS7385, the DIN standard is considered to deal with cosmetic issues rather than major structural failures.

9.1.2.1  British Standard

British Standard 7385: Part 2 'Evaluation and measurement of vibration in buildings', can be used as a
guide to assess the likelihood of building damage from ground vibration. BS7385 suggests levels at

which ‘cosmetic’, ‘minor’ and ‘major’ categories of damage might occur.

The cosmetic damage levels set by BS 7385 are considered 'safe limits’ up to which no damage due to
vibration effects has been observed for certain particular building types. Damage comprises minor non-
structural effects such as hairline cracks on drywall surfaces, hairline cracks in mortar joints and cement
render, enlargement of existing cracks and separation of partitions or intermediate walls from load
bearing walls. ‘Minor’ damage is considered possible at vibration magnitudes which are twice those
given and 'major’ damage to a building structure may occur at levels greater than four times those
values.

BS7385 is based on peak particle velocity and specifies damage criteria for frequencies within the range
4Hz to 250Hz, being the range usually encountered in buildings. At frequencies below 4Hz, a maximum
displacement value is recommended. The values set in the Standard relate to transient vibrations and to
low-rise buildings. Continuous vibration can give rise to dynamic magnifications due to resonances and
may need to be reduced by up to 50%.Table 16 sets out the BS7385 criteria for cosmetic, minor and
major damage.

Table 16: BS 7385 structural damage criteria

Peak component particle velocity, mm/s

Group  Type of structure Damage level
4Hz to 15Hz 15Hz to 40Hz 40Hz and above
1 Reinforced or framed structures Cosmetic 50
Industrial and heavy commercial M_ S 100 R
buildings s _ =
Major* 200
2 Un-reinforced or light framed Cosmetic 15t0 20 20 to 50 50
structures Residential or light -M'___* 30 10 40 40 to 100 100
commercial type buildings inor - L L S
Major* 60 to 80 80 to 200 200
Notes: Peak Component Particle Velocity is the maximum Peak particle velocity in any one direction (x, y, z) as measured by a tri-axia

vibration transducer.

* Minor and major damage criteria established based on British Standard 7385 Part 2 (1993) Section 7.4.2

9.1.2.2 German Standard

German Standard DIN 4150 - Part 3 'Structural vibration in buildings - Effects on Structure' (DIN 4150-3),
also provides recommended maximum levels of vibration that reduce the likelihood of building damage

caused by vibration and are generally recognised to be conservative.
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DIN 4150-3 presents the recommended maximum limits over a range of frequencies (Hz), measured in
any direction, and at the foundation or in the plane of the uppermost floor of a building or structure.
The vibration limits increase as the frequency content of the vibration increases. The criteria are
presented in Table 17.

Table 17: DIN 4150-3 Structural Damage Criteria

Vibration velocity, mm/s

Plane of floor

Group  Type of structure At foundation at frequency of TRy
1Hzto 10Hz  10Hz to 50Hz  50Hz to 100Hz All frequencies

1 Buildings used for commercial 20 20to0 40 40 to 50 40
purposes, industrial buildings and
buildings of similar design

2 Dwellings and buildings of similar 5 5to15 15t0 20 15
design and/or use

3 Structures that because of their 3 3t08 8to 10 8
particular sensitivity to vibration, do
not correspond to those listed in
Group 1 or 2 and have intrinsic
value (eg buildings under a
preservation order)

9.2 Potential Vibration Impacts to Residential and Industrial Uses

Based on the proposed plant items presented in Section 5, vibration generated by construction plant
was estimated and potential vibration impacts are summarised in Table 18 below. The assessment is

relevant to the identified residential and industrial use buildings

Table 18: Potential vibration for residential/commercial properties

Approx. distance Assessment on potential vibration impacts

Type of nearest

Receiver to nearest oo

Location  buitdings from buildings Structural damage o1 disturbance  Vibration monitoring

works risk

R1 120m Residential Very Low risk of Very Low risk of Not required.
structural damage. adverse comment.

R2 90m Residential Very Low risk of Very Low risk of Not required.
structural damage. adverse comment.

R3 290m Residential Very Low risk of Very Low risk of Not required.
structural damage. adverse comment.

R4 375m Residential Very Low risk of Very Low risk of Not required.
structural damage. adverse comment.

R5 10m Industrial Medium risk of Medium risk of Vibration monitoring
structural damage adverse comment as a shall be conducted
from construction result of construction  where required.
works. works.

R6 50m Industrial Very Low risk of Low risk of adverse Vibration monitoring

comment as a result
of construction works.

shall be conducted,
where required.

structural damage
from construction
works.
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Approx. distance

Type of nearest

Assessment on potential vibration impacts
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Receiver to nearest Sy
Locationiibuildingsifrom buildings Structural damage o disturbance  Vibration monitoring
works risk

R7 40m Industrial Very Low risk of Low risk of adverse Vibration monitoring
structural damage comment as a result  shall be conducted,
from construction of construction works. where required.
works.

R8 90m Industrial Very Low risk of Low risk of adverse Vibration monitoring

structural damage
from construction

comment as a result

of construction works.

shali be conducted,
where required.

works.

Recommendations for reduction potential vibration impacts, including minimum working distances for

construction pant are provided in Section 9.3.1 below.

9.3 Vibration mitigation

9.3.1 Recommended Minimum Buffer Distances for Residential/Industrial Properties

The pattern of vibration radiation is very different to the pattern of airborne noise radiation, and is very
site specific as final vibration levels are dependent on many factors including the actual plant used, its
operation and the intervening geology between the activity and the receiver. Accordingly, based on a
database containing vibration measurements from past projects and library information, Table 19 below

presents the recommended minimum working distances for high vibration generating plant.

Table 19: Recommended minimum working distances for vibration intensive plant

Minimum working distance

Plant item Rating / description
Cosmetic damage Human response
Dozer D6 & D9 2m (nominal) 10 m
Grader® <= 20 tonne 2 m (Sérr:in;) 10m
Loade_rs2 - ) - 5m
TE Movements® D:Jrn_p tru&s,_wa_t@c;a)_pers ] : -_ : 10m

Notes: 1. TCA Construction Noise Strategy (Rail Projects) November 2011

2. Renzo Tonin & Associates project files, databases & library

Site specific buffer distances should be determined once vibration emission levels are measured from
each plant item prior to the commencement of their regular use on site. Where construction activity
occurs in close proximity to sensitive receivers, minimum buffer distances for building damage should

be determined by site measurements and maintained.

9.3.2 Vibration management measures

The following vibration management measures are provided to minimise vibration impact from
construction activities to the nearest affected receivers and to meet the relevant human comfort and

building damage vibration limits:

THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
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1. A management procedure should be implemented to deal with vibration complaints. Each
complaint should be investigated and where vibration levels are established as exceeding the
set limits, appropriate amelioration measures should be put in place to mitigate future

occurrences.

2. Where vibration is found to be excessive, management measures should be implemented to
ensure vibration compliance is achieved. Management measures may include modification of
construction methods such as using smaller equipment, establishment of safe buffer zones as
mentioned above, and if necessary, time restrictions for the most excessive vibration

activities. Time restrictions are to be negotiated with affected receivers.

3. Where construction activity occurs in close proximity to sensitive receivers, vibration testing
of actual equipment on site would be carried out prior to their commencement of site

operation to determine acceptable buffer distances to the nearest affected receiver locations.

4.  Dilapidation surveys should be conducted at all residential and other sensitive receivers
within 50 metres of the construction site. Notification by letterbox drop would be carried out
for all occupied buildings within 100m of the construction site. These measures are to

address potential community concerns that perceived vibration may cause damage to
property.
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Renzo Tonin & Associates have completed a construction noise and vibration assessment of the
proposed site compound at the southern corner of the Camden Valley Way and Smeaton Grange Road
intersection, Smeaton Grange.

Noise emission from construction works associated with the proposed site compound were predicted to
potentially exceed the applicable noise management levels at the nearest affected residences and one
industrial receiver. Therefore, in-principle feasible and reasonable noise mitigation measures have been
provided in order to reduce construction noise.

Potential traffic noise associated with the operation of the site compound and impacting nearby
residential receivers is assessed as being insignificant and would comply with the relevant EPA noise

policy.

Potential construction vibration impacts have been determined and recommendations for minimum

buffer distances for the proposed plant items have been provided.
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APPENDIX A

The following is a brief description of the technical terms used to describe noise to assist in
understanding the technical issues presented.

Adverse weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient noise The all-encompassing noise associated within a given environment at a given time, usually
composed of sound from all sources near and far.

Assessment period The period in a day over which assessments are made.

Assessment point A point at which noise measurements are taken or estimated. A point at which noise
measurements are taken or estimated.

Background noise Background noise is the term used to describe the underlying level of noise present in the ambient
noise, measured in the absence of the noise under investigation, when extraneous noise is
removed. It is described as the average of the minimum noise levels measured on a sound level
meter and is measured statistically as the A-weighted noise level exceeded for ninety percent of a
sample period. This is represented as the L90 noise level (see below).

Decibel [dB] The units that sound is measured in. The following are examples of the decibel readings of every
day sounds:
0dB  The faintest sound we can hear
30dB A quiet library or in a quiet location in the country
45dB Typical office space. Ambience in the city at night
60dB CBD mall at lunch time
70dB The sound of a car passing on the street
80dB Loud music played at home
90dB The sound of a truck passing on the street
100dBThe sound of a rock band
115dBLimit of sound permitted in industry
120dBDeafening

dB(A) A-weighted decibels. The A- weighting noise filter simulates the response of the human ear at
relatively low levels, where the ear is not as effective in hearing low frequency sounds as it is in
hearing high frequency sounds. That is, low frequency sounds of the same dB level are not heard
as loud as high frequency sounds. The sound level meter replicates the human response of the ear
by using an electronic filter which is called the "A” filter. A sound level measured with this filter
switched on is denoted as dB(A). Practically all noise is measured using the A filter.

dB(C) C-weighted decibels. The C-weighting noise filter simulates the response of the human ear at
relatively high levels, where the human ear is nearly equally effective at hearing from mid-low
frequency (63Hz) to mid-high frequency (4kHz), but is less effective outside these frequencies.

Frequency Frequency is synonymous to pitch. Sounds have a pitch which is peculiar to the nature of the
sound generator. For example, the sound of a tiny bell has a high pitch and the sound of a bass
drum has a low pitch. Frequency or pitch can be measured on a scale in units of Hertz or Hz.

Impulsive noise Having a high peak of short duration or a sequence of such peaks. A sequence of impulses in
rapid succession is termed repetitive impulsive noise.

Intermittent noise The level suddenly drops to that of the background noise several times during the period of
observation. The time during which the noise remains at levels different from that of the ambient
is one second or more.

Lmax The maximum sound pressure level measured over a given period.
L The minimum sound pressure level measured over a given period.
ROADS AND MARITIME SERVICES . THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
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Reflection

SEL

Sound
Sound absorption

Sound level meter

Sound pressure level

Sound power level

Tonal noise
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The sound pressure level that is exceeded for 1% of the time for which the given sound is
measured.

The sound pressure level that is exceeded for 10% of the time for which the given sound is
measured.

The level of noise exceeded for 90% of the time. The bottom 10% of the sample is the L90 noise
level expressed in units of dB(A).

The "equivalent noise level” is the summation of noise events and integrated over a selected period
of time.

Sound wave changed in direction of propagation due to a solid object obscuring its path.

Sound Exposure Level (SEL) is the constant sound level which, if maintained for a period of 1
second would have the same acoustic energy as the measured noise event. SEL noise
measurements are useful as they can be converted to obtain Leq sound levels over any period of
time and can be used for predicting noise at various locations.

A fluctuation of air pressure which is propagated as a wave through air.

The ability of a material to absorb sound energy through its conversion into thermal energy.

An instrument consisting of a microphone, amplifier and indicating device, having a declared
performance and designed to measure sound pressure levels.

The level of noise, usually expressed in decibels, as measured by a standard sound level meter with
a microphone.

Ten times the logarithm to the base 10 of the ratio of the sound power of the source to the
reference sound power.

Containing a prominent frequency and characterised by a definite pitch.

THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
CONSTRUCTION NOISE AND VIBRATION ASSESSMENT



RENZO TONIN & ASSOCIATES 28 OCTOBER 2015

APPENDIX B

B.1 Scope

This document specifies methods for determination of sound power levels for construction plant

including earthmoving equipment and other ancillary plant and equipment used during construction.

B.2 Referenced Standards
e AS IEC 61672.1 2004 'Electroacoustics - Sound Level Meters'

e AS 2012.1-1990 'Acoustics - Measurement of airborne noise emitted by earth-moving
machinery and agricultural tractors - Stationary test condition - Determination of compliance

with limits for exterior noise’'

e ISO 3744:2010 "Acoustics - Determination of sound power levels and sound energy levels of
noise sources using sound pressure - Engineering methods for an essentially free field over a

reflecting plane'

. ISO 3746:2010 'Acoustics - Determination of sound power levels and sound energy levels of
noise sources using sound pressure - Survey method using an enveloping measurement surface

over a reflecting plane’

e ISO 6393:2008 'Earth-moving machinery - Determination of sound power level - Stationary test
conditions'

e IS0 6395:2008 'Earth-moving machinery - Determination of sound power level - Dynamic test

conditions’

B.3 Testing Procedures — Earthmoving Machinery

The following procedures are to be followed by personnel suitably qualified and experienced in

undertaking acoustic measurements.

Each significant plant item shall be tested in terms of both the ‘stationary’ and the ‘dynamic’ testing

procedures detailed below.

All sound level meters used must be Type 1 instruments as described in ASIEC 61672.1 2004
'Electroacoustics - Sound Level Meters' and calibrated to standards that are traceable to Australian
Physical Standards held by the National Measurement Laboratory (CSIRO Division of Applied Physics).
The calibration of the meters shall be checked in the field before and after the noise measurement

period.
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B.4 Stationary Testing

Stationary measurements shall be performed on all earthmoving plant according to the method of AS
2012.1-1990 and/or ISO 6393:2008.

In addition to measuring overall A-weighted noise levels, third-octave band frequency Laeq Noise levels
shall also be measured at each measurement location from 50Hz to 20kHz inclusive. Background noise
shall also be recorded in the same third-octave band frequency range, and corrections to measured
third-octave band noise levels shall be applied as described in Table 1 of AS2012.1-1990.

Each plant item should be tested in isolation, without any other noisy plant on site operating. Where this
cannot be done for practical reasons, then the noise of the plant being tested shall be at least 6dB
greater than the background noise from other nearby plant, both in terms of the overall A-weighted
level and in all third-octave band frequencies.

Measured third-octave band Laeqr NOise levels shall also be processed as described in Section 8 of that
Standard to establish third-octave band sound power levels.

The overall A-weighted sound power levels shall be determined for Laeqr, Laior @and Lay 7 noise metrics.
The measurement sample time shall be selected so that it is representative of the operating cycle/s of
the plant being tested.

Where the plant tested or noise measurements are taken within 3.5 metres of large walls or cliffs, then a
reflection correction of up to -2.5dB(A) shall be applied to remove the effect of increased noise due to

sound reflections from such structures.

All measured noise level data and determined sound power levels shall be included in the test reports.

B.5 Dynamic Testing

Details of equipment operation during testing will vary depending on the equipment type. Dynamic
measurements shall be performed on all earthmoving plant according to the method in International
Standard ISO 6395.

In addition to measuring overall A-weighted noise levels, third-octave band frequency Laeqr noise levels
shall also be measured at each measurement location from 50Hz to 20kHz inclusive. Background noise
shall also be recorded in the same third-octave band frequency range, and corrections to measured
third-octave band noise levels shall be applied as described in International Standard ISO 6395.

Each plant item should be tested in isolation, without any other noisy plant on site operating. Where this
cannot be done for practical reasons, then the noise of the plant being tested shall be at least 6dB
greater than the background noise from other nearby plant, both in terms of the overall A-weighted

level and in all third-octave band frequencies.

ROADS AND MARITIME SERVICES THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
TH752-01F01 (R2) REPORT DOCX 29 CONSTRUCTION NOISE AND VIBRATION ASSESSMENT



RENZO TONIN & ASSOCIATES 28 OCTOBER 2015

Measured third-octave band Laeqr Noise levels shall also be processed to establish third-octave band

sound power levels.

Where the plant tested or noise measurements are taken within 3.5 metres of large walls or cliffs, then a
reflection correction of up to -2.5dB(A) shall be applied to remove the effect of increased noise due to

sound reflections from such structures.

The overall A-weighted sound power levels shall be determined for Laeqr, Laior and Layr noise metrics.
The measurement sample time shall be selected so that it is representative of the operating cycle/s of
the plant being tested.

All measured noise level data and determined sound power levels shall be included in the test reports.

B.6 Testing Procedures — Other Construction Plant

The following procedures are to be followed by personnel suitably qualified and experienced in
undertaking acoustic measurements.

All sound level meters used must be Type 1 instruments as described in AS IEC 61672.1 2004
‘Electroacoustics - Sound Level Meters'. The calibration of the meters shall be checked in the field befare

and after the noise measurement period.

Noise measurements shall be performed on all non-earthmoving construction plant according to the
methods of either ISO 3744:2010 or ISO 3746:2010, whichever is applicable to the items of plant being
tested.

Machinery shall be operated at high idle speed. In the case of drilling, boring and rock-breaking
machines, the testing location shall allow for these machines to be operated in rock of characteristics

that are typical for the project site.

In addition to measuring overall A-weighted noise levels, third-octave band frequency Laeqr Noise levels
shall also be measured at each measurement location from 50Hz to 20kHz inclusive. Background noise
shall also be recorded in the same third-octave band frequency range, and corrections to measured
third-octave band noise levels shall be applied as described in Table 1 of AS2012.1-1990.

Each plant item should be tested in isolation, without any other noisy plant on site operating. Where this
cannot be done for practical reasons, then the noise of the plant being tested shall be at least 6dB
greater than the background noise from other nearby plant, both in terms of the overall A-weighted
level and in all third-octave band frequencies.

Measured third-octave band Laeqr Noise levels shall also be processed as described in Section 8 of that

Standard to establish third-octave band sound power levels.
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The overall A-weighted sound power levels to be determined shall be in terms of both the Laeqr Laior
and La;r noise metrics. The measurement sample time shall be selected so that it is representative of the

operating cycle/s of the plant being tested.

Where the plant tested or noise measurements are taken within 3.5 metres of large walls or cliffs, then a
reflection correction of up to -2.5dB(A) shall be applied to remove the effect of increased noise due to

sound reflections from such structures.

All measured noise level data and determined sound power levels shall be included in the test reports.

ROADS AND MARITIME SERVICES ) THE NORTHERN ROAD UPGRADE STAGE 1 SITE COMPOUND
TH752-01F01 (R2) REPORT DOCX 31 CONSTRUCTION NOISE AND VIBRATION ASSESSMENT



RENZO TONIN & ASSOCIATES 28 OCTOBER 2015

APPENDIX C

C1 Scope

This document specifies methods for undertaking noise monitoring during the construction phase of
the project.

C2 Referenced Standards and Guidelines

. Australian Standard AS IEC 61672.1 2004 ‘Electroacoustics - Sound Level Meters -

Specifications’
. Australian Standard AS 1259.2-1990 'Acoustics - Sound Level Meters'

. Australian Standard AS 1055-1997 'Acoustics - Description and Measurement of Environmental
Noise'

) NSW ‘Interim Construction Noise Guideline' (Department of Environment and Climate Change
2009)

. NSW ‘Industrial Noise Policy’ (Environment Protection Authority 2000)

C3 Testing Procedures

The following procedures are to be followed by personnel suitably qualified and experienced in

undertaking acoustic measurements.

All noise monitoring equipment used must be at least Type 2 instruments as described in AS 1259.2-
1990 and calibrated to standards that are traceable to Australian Physical Standards held by the National
Measurement Laboratory (CSIRO Division of Applied Physics). The calibration of the monitoring
equipment shall also be checked in the field before and after the noise measurement period, and in the

case of long-term noise monitoring, calibration levels shall be checked at minimum weekly intervals.

Long-term noise monitoring equipment or Noise Loggers, consist of sound level meters housed in
weather resistant enclosures. The operator may retrieve the data at the conclusion of each monitoring

period in person or remotely if the logger is fitted with mobile communications.

All environmental noise measurements shall be taken with the following meter settings:
° Time constant: FAST (ie 125 milliseconds)
o Frequency weightings: A-weighting

. Sample period: 15 minutes

All outdoor noise measurements shall be undertaken with a windscreen over the microphone.

Windscreens reduce wind noise at the microphones.
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Measurements of noise should be disregarded when it is raining and/or the wind speed is greater than
5m/s (18km/h).

c4 Long-Term (Unattended) Monitoring

Noise monitoring shall be undertaken in accordance with the environmental noise measurement

requirements stipulated in the reference standards and documents listed above.

Noise monitoring equipment shall be placed at positions which have unobstructed views of general site
activities, while acoustically shielded as much as possible from non-construction site noise (eg. road

traffic, rail noise and other surrounding noise).

Noise levels are to be recorded at a minimum rate of 10 samples per second. Every 15 minutes, the data
is to be processed statistically and stored in memory. The minimum range of noise metrics to be stored

in memory for later retrieval is the following A-weighted noise levels: Luin Loo, Leq: L1o, L1 @Nd Liax.

Where the noise monitors are placed within 3.5 metres of building facades, walls or cliffs, then a
reflection correction of up to -2.5dB(A) shall be applied to remove the effect of increased noise due to

sound reflections from such structures.

Meteorological conditions including wind velocity, wind direction and rainfall shall be monitored over
the entire noise monitoring period, either on site or recorded from the nearest weather station to the
project site.

C.5 Short-Term (Attended) Monitoring

Where noise complaints or requests from relevant authorities are received, attended short-term noise
monitoring shall also be conducted at the requested outdoor location (unless the issue is related to
regenerated noise from tunnelling and driveage works) and at any other relevant noise receiver location

with closest proximity to the construction activities.

Short-term noise monitoring shall be used to supplement long-term noise monitoring undertaken at
nearby locations, and to establish whether noise levels measured by the long-term noise monitors are

determined by construction activities carried out on site.

All attended short-term noise monitoring shall be recorded over 15 minute sample intervals. Noise
levels are to be recorded at a minimum rate of 10 samples per second. Every 15 minutes, the data is to
be processed statistically and stored in memory. The minimum range of noise metrics to be stored in

memory and reported is the following A-weighted noise levels: Lyin Loo, Leq Lio: L1 and Liay.

In addition to measuring and reporting overall A-weighted noise levels, statistical Lgg, Leq, L1o NOise levels

shall be measured and reported in third-octave band frequencies from 31.5Hz to 8kHz.
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Where the noise monitors are placed within 3.5 metres of building facades, walls or cliffs, then a
reflection correction of up to -2.5dB(A) shall be applied to remove the effect of increased noise due to

sound reflections from such structures.

Outdoor noise monitoring is to be undertaken with the microphone at a height of 1.2 - 1.5m from the
ground, unless noise measurements are taken from a balcony or veranda, in which case the same
microphone height shall apply off the floor.

Noise measurements inside buildings should be at least 1m from the walls or other major reflecting

surfaces, 1.2m to 1.5m above the floor, and 1.5m from windows.

Noise monitoring shall be undertaken in accordance with the environmental noise measurement

requirements stipulated in the reference standards and documents listed above.

The following information shall be recorded:
o Date and time of measurements;
e  Type and model number of instrumentation;
. Results of field calibration checks before and after measurements;

. Description of the time aspects of each measurement (ie sample times, measurement time

intervals and time of day);
. Sketch map of area;
° Measurement location details and number of measurements at each location;

e Weather conditions during measurements, inciuding wind velocity, wind direction,

temperature, relative humidity and cloud cover
. Operation and load conditions of the noise sources under investigation
e Any adjustment made for presence or absence of nearby reflecting surfaces; and

. Noise due to other sources {(eg traffic, aircraft, trains, dogs barking, insects etc).
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APPENDIX D
Procedure

Compliant Received

Details of complaint are recorded on 'Noise and
Vibration Complaint Form'

‘

Construction Site Manager to review complaint form

!

Construction manager handles complaint and
responds accordingly

If compliant, acoustic consultant to issue ‘Compliance
Certificate’ detailing assessment and findings

ROADS AND MARITIME SERVICES
TH752-01F01 (R2) REPORT DOCX

28 OCTOBER 2015

Noise and Vibration Complaint Management

Issue Noise and Vibration Complaint Form to acoustic
consultants (Renzo Tonin & Associates) by fax or email

!

Acoustic consultant to review Noise and Vibration
complaint form and discuss action with contractor

v

Acoustic consultant to attend site and investigate
complaint

Acoustic consultant to assess compliance against
statutory limits

If non-compliant, consultant to liaise with contractor to
determine options for noise/vibration control

Contractor to select their preferred noise/vibration
control options

Consultant to issue report detailing the noise/vibration
control measures to be adopted

Implementation - responsibility of building contractor

,

Contractor to notify complainant of action taken
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Project title: Date:
Site contractor: Phone:
Site contact: Email:

Received by (circle):  Phone / Email / In person / Other:

Name: H Ph:
Address: W Ph

Email: M Ph

Describe when the problem occurred (date and time), what equipment caused the complaint (if known)
and where person was standing when he/she experienced the noise:

Question foreman responsible on site and obtain information on what equipment or processes would
most likely have caused the complaint:

Following approval from the Project Manager, email/fax this form to Renzo Tonin & Associates
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Memorandum
26 October 2015
To Siva Sivasubramaniam
Copy to
From Kirsten Crosby Tel 02 9239 7225
Subject The Northern Road Upgrade - Biodiversity Jobno. 21/22831

Assessment - Addendum to REF

1 Background

The NSW Roads and Maritime Services (Roads and Maritime) is proposing to upgrade the Northern
Road for 15 kilometres between The Old Northern Road and Mersey Road, Bringelly. A Review of
Environmental Factors (REF) was completed in 2012 (SKM) and was approved in February 2013. Since
approval of the project, the construction contractor has identified the need for a new compound site. The
new site is not in an area previously assessed as part of the REF. A desktop assessment completed by
Roads and Maritime identified the presence of various threatened ecological communities in the area.

This Biodiversity Assessment assesses the potential for impacts on ecological values at the proposed
compound site, with particular emphasis on threatened ecological communities, populations and species
listed under the NSW Threatened Species Conservation Act 1995 (TSC Act) and Matters of National
Environmental Significance (MNES) listed under the Commonwealth Environmental Protection and
Biodiversity Conservation Act 1999 (EPBC Act). A portion of the site is located within certified land within
the South West Growth Centre (SWGC).

The study area for the proposed compound site is shown on Figure 1. The boundary of the SWGC is
also depicted.

2 Legislative context

2.1 Environmental Planning and Assessment Act 1979

The NSW Environmental Planning and Assessment Act 1979 (EP&A Act) forms the legal and policy
platform for proposal assessment and approval in NSW and aims to, amongst other things, ‘encourage
the proper management, development and conservation of natural and artificial resources’. All
development in NSW is assessed in accordance with the provisions of the EP&A Act and the
Environmental Planning and Assessment Regulation 2000.

Under section 111(1) of the EP&A Act, determining authorities must ‘examine and take into account to
the fullest extent possible all matters affecting or likely to affect the environment by reason of that
activity’. This report addresses the ecological components of the environment to assist Roads and
Maritime to address the requirements of section 111 of the EP&A Act.

In addition, section 111(4) of the EP&A Act states that the determining authority must consider the effect
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of an activity on:
o ‘Critical habitat’ (as defined under the TSC Act and FM Act)

e Species, populations or ecological communities, or their habitats (as listed under the TSC Act and
FM Act) and whether there is likely to be a ‘significant effect’ on those species, populations or
ecological communities.

o Other protected fauna or protected native plants listed under the National Parks and Wildlife Act
1974.

Section 5A of the EP&A Act lists seven factors that must be taken into account when determining the
significance of potential impacts of a proposed activity on threatened species, populations or ecological
communities (or their habitats) listed under the TSC Act and the FM Act. The ‘seven-part test’ is used to
assist in the determination of whether a proposal is ‘likely’ to impose ‘a significant effect’ on threatened
biota and thus whether a species impact statement (SIS) is required. Note that seven part-tests are not
required for threatened biota that are located in biocertified areas of the SWGC (see below).

2.2 State Environment Planning Policy (Sydney Region Growth Centres) 2006

State Environmental Planning Policy (Sydney Regional Growth Centres) 2006 (the Growth Centres
SEPP) is the legal instrument that establishes the planning rules and objectives for Sydney’'s Growth
Centres. Consent authorities, such as local councils, must apply this policy when they make planning
decisions about land within the Growth Centres areas. Parts of the study area are [ocated within the
SWGC (see Figure 1).

Under section 126G of the TSC Act, the Minister has applied the principle of Biodiversity Certification to
the Growth Centres SEPP. Clause 18(2) of the Threatened Species Conservation Amendment (Special
Provisions) Act 2008 outlines that Biocertification applies to ‘all development and activities that may be

carried out under the Growth Centres SEPP, and, to all threatened species, populations and ecological

communities.’

Biocertification removes the need to undertake threatened species assessments or prepare an SIS for
species and communities listed under the TSC Act. Parts of the study area are located within land
certified under the Growth Centres SEPP. Sections 1261(4) and (5) of the TSC Act provide that activities
are taken to be not likely to significantly affect any threatened species, population or ecological
community, and a determining authority is not required to consider the effect on biodiversity values of the
activity (despite section 111 of the EP&A Act).

On 28 February 2012, the Commonwealth Environment Minister approved all actions associated with
development of the Sydney Growth Centres as described in the Sydney Growth Centres Strategic
Assessment Program Report. This endorsement removes the requirement for site by site approvals
under the EPBC Act as long as proposed actions are consistent with the endorsed Program. No approval
under the EPBC Act is therefore required for impacts on threatened and migratory biota listed under the
Act within certified areas.

Biocertification does not apply to threatened biota listed under the FM Act. As such, there is a
requirement to assess impacts with respect to this Act in both certified and non-certified land.
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23 Threatened Species Conservation Act 1995

The TSC Act provides legal status for biota of conservation significance in NSW. The TSC Act aims to,
amongst other things, ‘conserve biological diversity and promote ecologically sustainable development’.
The TSC Act provides for (among others) the listing of threatened species, populations and ecological
communities, key threatening processes, and requirements or otherwise for the preparation of a SIS.

The TSC Act has been addressed in this assessment through:

e Desktop review to determine the threatened species, populations or ecological communities that have
been previously recorded within the locality and hence could occur subject to the habitats present

» Targeted field surveys for listed threatened species, populations and ecological communities

¢ Identification, assessment and mapping of listed threatened communities and threatened species (or
their habitat)

+ Assessment of potential impacts on listed threatened species, populations and ecological
communities, including identification of key threatening processes relevant to the proposal

» Identification of suitable impact mitigation and environmental management measures for listed
threatened species, where required.

2.4 Fisheries Management Act 1994

The objects of the FM Act are to conserve, develop and share the fishery resources of the State for the
benefit of present and future generations. The FM Act provides for (among others) the listing of
threatened species, populations and ecological communities, key threatening processes, requirements or
otherwise for the preparation of a SIS, and the protection of key fish habitat.

The FM Act has been addressed in this assessment through completing:

» A desktop review to determine the threatened species, populations or ecological communities that
have been previously recorded within the locality of the proposal and hence could occur subject to
the habitats present

¢ An assessment of aquatic habitats during terrestrial field surveys
* An assessment of potential impacts on aquatic habitats

+ An assessment of the potential for impacts on listed threatened species, populations and ecological
communities

+ |dentification of suitable impact mitigation and environmental management measures to avoid or
mitigate impacts on the aguatic environment.

25 Environment Protection and Biodiversity Conservation Act 1999

The purpose of the EPBC Act is to ensure that actions likely to cause a significant impact on ‘matters of
national environmental significance’ undergo an assessment and approval process. Under the EPBC
Act, an action includes a project, a development, an undertaking, an activity or a series of activities, or an
alteration of any of these things. An action that ‘has, will have or is likely to have a significant impact on a
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matter of national environmental significance’ is deemed to be a ‘controlled action’ and may not be
undertaken without prior approval from the Australian Minister for the Environment (the ‘Minister’).

The EPBC Act has been addressed in this assessment through:

Desktop review to determine the listed biodiversity matters that are predicted to occur within the
locality of the proposal and hence could occur, subject to the habitats present

Field survey to identify if any potential habitat for listed threatened biota and migratory species is
present

Assessment of potential impacts on MNES

Identification of suitable impact mitigation and environmental management measures for threatened
biota, where required.

As noted above, no assessments of significance are required for impacts on MNES that are located
within biocertified areas of the SWGC.

3 Methods

31 Desktop assessment and literature review

The following databases and information were reviewed to generate a list of threatened ecological
communities (TECs), populations and species listed under the EPBC, TSC Acts and other matters of
national environmental significance (MNES) listed under the EPBC Act which have previously been
recorded or are predicted to occur within the locality of the site (defined as within a 10km radius):

o the Commonwealth Department of the Environment (DotE) Protected Matters Search Tool (PMST),
for all MNES online database selected for a 10 km radius of the study area (DotE 2015a)

» DotE online species profiles and threats database (DotE 2015b)

« Office of Environment and Heritage (OEH) Wildlife Atlas database (licensed) for records of threatened
species, populations and threatened ecological communities listed under the TSC Act that have been
recorded within the locality (OEH 2015a)

+ OEH threatened biota profiles for descriptions of the distribution and habitat requirements of
threatened biota (OEH 2015b)

¢ Department of Primary Industries (DPI) online protected species viewer for records of threatened
aquatic species in the locality (DPI, 2015a)

o The NSW DPI ‘Threatened Fish and Marine Vegetation — Find a Species by Geographic Region’
online search tool for the Hawkesbury-Nepean CMA (DP1 2015b)

e Noxious weed declarations for the control area of Camden Council (DPI 2015b)

* Vegetation mapping of the locality (NPWS 2002; EcolLogical Australia 2012)

» Aerial photography of the locality

e The Northern Road Upgrade, Narellan to Bringelly, Review of Environmental Factors (SKM 2012).
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3.2 Site visit

Two ecologists conducted a field survey of the proposed compound site and surrounds on 22 October
2015. The main focus of the survey was to assess the ecological values of the study area, and identify
constraints to the location of the compound site.

Vegetation at the site was recorded and origin of trees (i.e. planted or remnant) was identified where
possible. The potential for threatened biota to occur through the presence of suitable habitat was also
recorded. Targeted searches for threatened flora were not carried out given the disturbed nature of the
site.

An assessment of the quality of habitats present for native biota and in particular threatened fauna
species was made across the study area. Habitat quality was based on the leve! of breeding, nesting,
feeding and roosting resources available, patch size and connectivity with surrounding vegetation.
Opportunistic observations of fauna species were recorded with species identified by sight or by call. The
culverts were inspected for signs of bats roosting and bird nests.

4 Results

4.1 Vegetation and flora

No native vegetation is mapped in the study area by NPWS (2002). Mapping of the Camden LGA by
Ecological Australia (2012) identifies parts of the study area as ‘Rehabilitation Area’. This mapping also
identifies native vegetation on the other side of Camden Valley Way as Alluvial Woodland, which is
commensurate with the endangered ecological community (EEC) River Flat Eucalypt Forest, listed under
the TSC Act.

The study area comprises cleared land (exotic grassland) with scattered trees and shrubs. Two drainage
lines are present, both vegetated with Cumbungi (Typha orientalis). Howe Rivulet passes through
culverts under the proposed access to the compound site from Smeaton Grange Road, and again
through culverts under Camden Valley Way. The site contains three vegetation types which include:

e River Flat Eucalypt Forest
¢ Cleared land
¢ Planted vegetation

These are described below.

4.1.1 River-flat eucalypt forest

Low quality River Flat Eucalypt Forest (RFEF) occurs within two patches in the north and north-east of
the study area (see Figure 1). Both patches of RFEF occur along existing drainage lines which flow east
and north to merge into a culvert under Camden Valley Way. This vegetation type comprises canopy
species such as Forest Red Gum (Eucalyptus tereticornis), Rough-barked Apple (Angophora floribunda)
and Swamp Oak (Casuarina glauca). The midstorey contains natives such as Blackthorn (Bursaria
spinosa), Black Wattle (Acacia decurrens) and Parramatta Wattle (Acacia parramatensis); however
exotics such as African Olive (Olea europa subsp. cuspidata), Small-leaved Privet (Ligustrum sinense)
and Broad-leaved Privet (Ligusturm lucidum) are also spread throughout this vegetation type. The
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understorey is predominately exotic and consists of Rhodes Grass (Chloris gayana). Native scramblers
and creepers include Glycine tabacina, and Clematis spp.

This vegetation is mapped as Rehabilitation Area by Ecological Australia (2012). Given the presence of
four mature trees, one with a hollow, this vegetation is considered to be a native vegetation type, albeit
degraded through the presence of weed infestation. Some planting of natives is likely to have occurred.
The vegetation is considered to be a degraded form of River Flat Eucalypt Forest EEC listed under the
TSC Act due to the presence of mature native trees and severe weed infestation. Much of this vegetation
type is located within certified land of the SWGC. The area of this vegetation type where three of the
mature eucalypts are located is not located within the SWGC.

4.1.2 Planted vegetation

Planted vegetation was observed in the south and east of the study area. Canopy species are dominated
by Forest Red Gum. Yellow Box (Eucalyptus melliodora) and Lemon-scented Gum (Corymbia citriodora)
are also present however they are not indigenous to this area or to River Flat Eucalypt Forest. Native
midstorey species present include Blackthorn, Black Wattle, Parramatta Wattle and Callistemon spp.
Weeds present include African Olive and Privet. The understory is dominated by weeds such as Rhodes
Grass. The native understory species Kidney Weed (Dichondra repens) was also observed on occasion.
Some natural regeneration is occurring in the area, with eucalypt and wattle saplings observed.

4.1.3 Cleared land

Cleared land is present throughout the study area and is highly disturbed and dominated by exotic
grasses, shrubs and herbs. Rhodes Grass is present in high cover abundance, with African Love Grass
(Eragrostis curvula) also present in some areas. Another exotic understorey species, Kikuyu
(Pennisetum clandestinum), was observed upon spoil mounds adjacent to the Camden Bypass with
Fennel (Foeniculum vulgare) present in large patches throughout. Native understorey species were
observed in low concentrations with Couch (Cynodon dactylon) and Kidney Weed (Dichondra repens)
occurring infrequently. Cleared land on the site contains the occasional canopy species and/or regrowth.

4.1.4 Noxious weeds

Five noxious weeds were observed within the study area. Noxious weeds include Bridal Creeper
(Asparagus asparagoides), Moth Vine (Araujia sericifera), Paterson’s Curse (Echium plantagineum),
Narrow-leaved Privet (Ligustrum sinense) and Broad-leaved Privet (Ligustrum lucidum). All noxious
weeds in the study area are Class 4 locally controlled weeds. The growth of these plants must be
managed in a manner to continuously inhibit the plants ability to spread.

4.2 Fauna habitats

The study area is heavily disturbed and contains opportunistic species common to urban areas and
disturbed woodland. Three habitat types are present within the study area:

+ Forested and planted areas
¢ Drainage lines

e Cleared land
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4.2.1 Forested and planted areas

Degraded riparian forest occurs along the drainage lines and contains the majority of the canopy species
in the study area. Younger canopy trees are planted in the eastern and southern parts of the study area.
The canopy trees would provide roosting and nesting habitat for a variety of birds, and small mammals.
One hollow-bearing tree was observed within the forest and may provide nesting habitat for common or
introduced birds or roosting habitat for microchiropteran bat species. This could include threatened
species that occur in open landscapes such as the Yellow-bellied Sheathtail Bat (Saccolaimus
flaviventris). Given the location of the hollow-bearing tree, it is more likely to be utilised by introduced and
aggressive species such as the Common Myna (Acridotheres tristis).

The nectivorous Little Wattle Bird (Anthochaera chrysoptera) were observed foraging in the eucalypts,
and Australian Ravens (Corvus coronoides) and Red-rumped Parrots (Psephotus haematonotus) were
also observed. The understory contains Swamp Oak and scattered wattles, Blackthorn and African Olive.
This provides habitat for small birds such as the Superb Fairy Wren (Malurus superbus) and Red-browed
Finch (Neochmia temporalis).

Leaf litter is present under the mature trees and provides habitat for small skinks such as the Delicate
Sunskink (Lampropholis delicata). Given the small size of the patch, lack of connectivity, and lack of any
adjacent Cumberland Plain Woodland, the endangered Cumberland Plain Land Snail (Meridolum
corneovirens) is unlikely to be present.

No other threatened or migratory fauna species are likely to rely on the habitat present. Forested and
planted areas are highly disturbed, have small patch size and only limited connectivity with other areas of
vegetation. Any threatened or migratory fauna species that may occur is likely to occur transiently.

One exotic species, the European Fox (Vulpes vulpes), was observed taking refuge in the forest.

4.2.2 Drainage lines

The drainage lines contain emergent vegetation including Typha sp. Riparian vegetation such as this
would provide refuge and foraging habitat for a number of common frog species such as the Eastern
Dwarf Tree Frog (Litoria fallax) and Brown Striped Frog (Limnodynastes peronii). One frog species, the
Common Froglet {Crinia signifera) was heard calling from Howe Rivulet. The presence of these frogs
within the drainage line is likely to attract predators including the Red-bellied Black Snake (Pseudechis
porphyriacus). Several culverts are present within the study area and may provide refuge habitat for
microchiropteran bat species or birds. No microchiropteran bats or swallow or Fairy Martin nest were
observed.

No large pools are present in the drainage lines, with both creek beds vegetated with Typha. Native fish
species tolerant of disturbance such as the Firetail Gudgeon (Hypseleotris galii) may occur. No habitat
for threatened species listed under the FM Act is present as the creeks are located at a low height above
sea level and are not near an estuary. Howe Rivulet may be Key Fish habitat (DPI 2007), although the
scale of the DPI mapping makes it difficult to determine which creeks in the area are included. As Howe
Rivulet and the other creek are second and first order streams respectively, they are unlikely to be key
fish habitat according to waterway type (DPI 2013). Howe Rivulet may be considered minimal key fish
habitat according to water class (DPI 2013) as it has defined channel.
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4.2.3 Cleared land

Cleared land in the study area would have historically supported native woodland or forest vegetation,
but has been extensively modified by previous clearing. The exotic grassland would provide few habitat
resources for native species. Common ground-foraging species such as the Red-rumped Parrot and
Australian Magpie (Cracticus tibicen) are likely to occur. Small skinks, snakes and frogs are also likely to
be present. No threatened or migratory fauna species are likely to occur in this habitat type.

4.3 Conservation significance

Appendix A includes a summary of the habitat requirements of the threatened species, populations and
migratory species identified in the desktop assessment, and an assessment of whether they are likely to
occur in the study area, based on the habitats present.

One threatened ecological community, River Flat Eucalypt Forest is located in the study area. This EEC
is listed under the TSC Act only. No other threatened ecological communities or threatened flora species
listed under the TSC Act or EPBC Act are likely to occur.

The culverts and the hollow-bearing tree in the study area may provide temporary roosting habitat for
threatened microchipteran bats listed under the TSC Act. No other threatened or migratory fauna species
listed under the TSC Act or EPBC Act are likely to occur in the study area.

No threatened aquatic species listed under the FM Act or EPBC Act are likely to occur in the study area.

5 Impact assessment

5.1 Direct impacts

The construction contractor proposes to locate a construction compound in predominantly cleared areas.
Some planted or regenerating native shrubs may be removed. There would be no direct impact on River
Flat Eucalypt Forest EEC. The compound site would be positioned outside the drip line of the large
mature and/or hollow-bearing trees. The majority of the compound site would be located in certified land
within the SWGC and thus impacts in this area do not need to be assessed in accordance with the TSC
Act.

There is potential for injury to or mortality of native fauna where vegetation is to be cleared or disturbed.
Most fauna species are highly mobile and would be able to avoid vegetation clearing (which is minimal)
or construction operations. There may be mortality of animals less able to avoid the disturbance, such as
any nestlings in shrubs that may be removed, and small fauna such as skinks that reside in grassy
areas. Mortality or injury would impact only a small proportion of any local populations.

There would be no direct impacts on any threatened species.

There would be no direct impacts on aquatic habitats.

5.2 Indirect impacts

The proposal has the potential to result in sedimentation and erosion within the site and adjoining areas
through soil disturbance and construction activities. Sediment laden runoff to waterways can alter water
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quality and adversely affect aquatic life. Erosion and sedimentation could reduce habitat quality and
ecosystem health within River Flat Eucalypt Forest. The proposal has the potential to resuit in pollution
and contaminated runoff, in particular as a result of hydrocarbon leaks or spills from vehicles or
equipment used in construction which may result in mortality of plant or animal life.

The proposal has the potential to increase the introduction and spread of exotic plants and pathogens
through increased visitation and disturbance of soil. Exotic flora species, including a number of noxious
weeds, are already abundant throughout the study area. In this context, any increase in weeds as a
result of the proposal is therefore likely to have a minor impact on surrounding vegetation and land uses.

Only a smali area of River Flat Eucalypt Forest EEC located outside the SWGC may be indirectly
impacted. River Flat Eucalypt Forest may be subject to sedimentation and erosion, and potential
chemical spills. River Flat Eucalypt Forest is already subject to substantial weed infestation and is
therefore of low quality. Mitigation measures are proposed to minimise the likelihood of these occurring.
A seven part test has been prepared to assess the potential impacts of the proposed use of the site as a
construction compound on this EEC.

No culverts would be removed and the hollow-bearing tree would not be removed. Use of the site as a
construction compound may disturb roosting bats if present. The study area is located between the
Camden Bypass and Camden Valley Way and is thus already subject to substantial noise and vibration
from passing vehicles. Any additional noise would not substantially impact any roosting bats if present.

Environmental safeguards to reduce the potential for erosion, sedimentation and chemical spills are
described in section 6.

5.3 Assessment of significance

As noted above, the majority of River Flat Eucalypt Forest EEC is located in certified land, however a
small portion of the vegetation type is located outside the SWGC and required assessment of potential
impacts. There would be no direct impacts on River Flat Eucalypt Forest. River Flat Eucalypt Forest at
the site is highly disturbed and subject to edge effects. The proposal may contribute to indirect impacts to
this community through the further spread of weeds, sedimentation and introduction of pollutants.
Environmental safeguards would be implemented to minimise the potential for these indirect impacts. An
assessment of significance pursuant to section 5A of the EP&A Act is provided in Table 1.

As there would be no direct impacts on potential habitat for threatened bats, and indirect impacts are
likely to be negligible, no assessment of significance has been prepared for these species.

Table 1 Assessment of significance

Section 5A Assessment: River-flat Eucalypt Forest on Coastal Floodplains

a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on the
life cycle of the species such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to this threatened ecological community.

b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect
on the life cycle of the species that constitutes the endangered population such that a viable local population of
the species is likely to be placed at risk of extinction
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Section 5A Assessment: River-flat Eucalypt Forest on Coastal Floodplains

Not applicable to this threatened ecological community.

c) in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local occurrence

is likely to be placed at risk of extinction

A small area of this vegetation community is located outside certified land of the SWGC. There would be no
direct impacts on River-flat Eucalypt Forest as the compound site would be located outside these stands of
vegetation. Potential indirect impacts on a highly disturbed and very small patch would not place the local
occurrence at risk of extinction.

(ii) is likely to substantially and adversely modify the composition of the ecological community such that its
local occurrence is likely to be placed at risk of extinction

The proposal has the potential to indirectly impact River-flat Eucalypt Forest adjacent to the compound site
through erosion and sedimentation runoff downslope of the construction works, potential pollution through
chemical spills, and spread of weeds. Within the study area, this ecological community has been degraded
through historic and ongoing disturbances. The vegetation that would be impacted is already highly disturbed
through edge effects and weed infestation.

In this context, any indirect impacts on this community would be unlikely to alter the composition of adjoining
retained vegetation such that the local occurrence of this community would be placed at risk of extinction.

d) in relation to the habitat of a threatened species, population or ecological community:
0] the extent to which habitat is likely to be removed or modified as a result of the action proposed

There would be no direct impacts on River-flat Eucalypt Forest. The compound would be located in predominantly
cleared areas, with only some removal of planted vegetation. Indirect impacts such as further spread of weeds,
sedimentation and introduction of pollutants may occur as a result of the proposal. The vegetation present in the
study area represents a very small component of the mapped occurrence of this community within the locality
(NPWS 2002). Given there would be no direct impacts and the area that may be indirectly impacted is very small
and is already exposed to weed infestation and edge effects, the modification of a small area of this community is
unlikely to impact the long-term survival of the community within the locality.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a result
of the proposed action

Vegetation in the study area is highly fragmented and largely isolated from extensive patches of vegetation within
the locality by roads, urban areas and cleared agricultural land. There would be no direct impacts on River-flat
Eucalypt Forest, and thus no area of this community would become fragmented or isolated.

(i)  the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of
the species, population or ecological community in the locality

As previously discussed, the area of this community that may be modified has been subject to historic and
ongoing degradation. The vegetation is highly modified, and is already subject to edge effects and weed
infestation. Given the highly disturbed nature of the very small area that is located outside certified land of the
SWGC, this vegetation is not important to the long-term survival of the community in the focality.

e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

There is no critical habitat listed for this threatened ecological community.

f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan
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Section 5A Assessment: River-flat Eucalypt Forest on Coastal Floodplains

No stand-alone recovery plan has been developed for this community; instead it is included within the
Cumberland Plain Recovery Plan (DECC, 2010). The overall objective of this recovery plan is to provide for the
long-term survival and protection of threatened biota within the Cumberland Plain. There would be no direct
impacts on River-flat Eucalypt Forest. Possible indirect impacts are unlikely to interfere with the recovery of this
community. Mitigation measures are proposed to minimise impacts on this EEC.

g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the
operation of, or increase the impact of, a key threatening process

The proposal has the potential to introduce or increase the operation of the following KTPs within this community
through soil disturbance and increased visitation to the area:

e Invasion of native plant communities by exotic perennial grasses.

¢ [nfection of native plants by Phytophthora cinnamomi.

River-flat Eucalypt Forest in the study area is already subject to weed infestation. The proposal is unlikely to
influence the introduction or further spread of exotic species, given their dominance throughout the study area in
the understorey of most occurrences of native vegetation. Vehicles and workers have the potential to introduce
plant diseases to the area if unclean vehicles and footwear are used.

Mitigation measures are proposed to minimise impacts on this EEC.

Conclusion of Assessment of Significance for River-flat Eucalypt Forest

The proposal is highly unlikely to result in a significant impact on River-flat Eucalypt Forest within non-certified
land within the study area, pursuant to s.5A of the EP&A Act given:

e There would be no direct impacts on River-flat Eucalypt Forest within non-certified land

e Indirect impacts would occur along an already modified and disturbed edge.

Consequently, the proposal will not have a significant impact on the local occurrence of the community and a SIS
is not required.

Potential indirect impacts from construction in the adjoining proposal site would be minimised through
environmental safeguards.

6 Management of impacts

The proposed compound site would be located in predominantly cleared land, and may remove only a
small number of shrubs and small trees. The compound site would have minimal impacts on native
biodiversity values. A Construction Environment Management Plan (CEMP) has been prepared for the
project and would generally cover activities at the site. The following environmental safeguards are
proposed to minimise impacts on native biodiversity values:

¢ a suitably qualified ecologist or environmental officer would be engaged prior to any clearing works to
clearly demarcate vegetation protection areas, including River Flat Eucalypt Forest and mature and
hollow-bearing trees

« the compound site must be located outside the drip line of the mature canopy trees marked on
Figure 1

+ Implement hygiene protocols to prevent the introduction and spread of such pathogens as specified in
Protecting and managing biodiversity on RMS projects (RMS Environment Branch, 2011). This would
include exclusion zones around retained areas of native vegetation. All machinery and plant should
be cleaned prior to work on site
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o Erosion and sediment control measures would be established prior to construction in accordance with
the principles and guidelines included in Soils and Construction — Managing Urban Stormwater
Volume 1 (Landcom, 2004) and Volume 2D — Main Roads (DECC, 2008). Controls would be
managed and maintained in accordance with the CEMP to ensure their ongoing functionality

¢ Chemicals must be stored in clearly marked and bunded areas

« There would be no refuelling of vehicles, vehicle maintenance or washing of vehicles within 40 m of
waterways

¢ An emergency plan for spills must be in place to minimise the risk of impacts on native vegetation and
downstream habitats. A spill kit must be kept on site.

¢« Weed management and control would be undertaken in accordance with the Roads and Maritime
Biodiversity Guidelines (RMS 2011).

7 Conclusion

The proposed compound site is located in a modified environment characterised in the most part by
cleared land. Degraded River Fiat Eucalypt Forest EEC is located along the drainage lines and areas of
planted trees and shrubs are also present.

There would be no direct impacts on native vegetation. Within non-certified land, the proposal may
indirectly impact River-flat Eucalypt Forest EEC. A seven-part test has been prepared to assess these
possible indirect impacts. Given the avoidance of direct impacts, and measures to minimise the potential
for indirect impacts on the community, the proposal is considered unlikely to have a significant impact on
River-flat Eucalypt Forest.

Specific mitigation measures have been provided to minimise the potential for adverse impacts on
adjoining and downstream habitats during use of the site as a compound. These include erosion,
sediment, chemical and weed control measures. Temporary fencing would be set up to prevent access
to adjacent areas of native vegetation, and to protect frees and native vegetation to be retained.

The proposal is unlikely to result in a significant impact on any threatened biota listed under the TSC Act,
FM Act and EPBC Act. As such, a species impact statement is not required. Referral of the proposal to
the Australian Minister for the Environment under the EPBC Act is not considered necessary.
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Memorandum

Figure 1 Vegetation

21/22831/211829

GHD Level 6, 20 Smith Street Parramatta NSW 2150 PO Box 788 Parramatta NSW 2124 Australia
T 6128898 8800 F 61288988810 E ptamail@ghd.com W wvaw.ghd.com



Memorandum

[]

Appendix A — Likelihood of occurrence of threatened and migratory biota
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