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A3.3 Migratory species (EPBC Act listed)

Includes records from the following sources:

« NSW OEH BioNet Wildlife Atlas (refer to Section 2.1).

« DPldatabase (accessed on 30/11/2015).

« Current survey.

Table A.5 Migratory fauna species recorded, or predicted to occur, within 5 kilometres of the

study area

Scientific name

Apus pacificus
Ardea ibis

Ardea modesta

Cuculus optatus
Gallinago hardwickii
Hirundapus caudacutus
Merops ornatus

Motacilla flava
Myiagra cyanoleuca
Pandion cristatus
Rhipidura rufifrons
Symposiachrus trivirgatus

Common name

Fork-tailed Swift
Cattle Egret

Eastern Great Egrel
Oriental Cuckoo
Latham’s Snipe
White-throated Needietail
Rainbow Bee-eater
Black-faced Monarch
Yellow Wagtail

Satin Flycatcher
Osprey

Rufous Fantail

Spectacled Monarch

Conservation status

BN ER N A RS ) e R e B (S A

M biosis.

record

= 201%#

2013#

20134

2010¢#

2011#

20124

Most recent

89

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 288



Attachment 2 Flora & Fauna Assessment - Manooka PP

M biosis.

Appendix 4 Assessments of Significance

The following section provides for Assessments of Significance according to the seven factors outlined in
Section 5A of the EP&A Act for all species listed as a medium likelihood or greater in Appendix 2 and Appendix
3.

90
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Cumberland Plain Woodland

This assessment has determined that the vegetation within the study area (Cumberland Plain Woodland,
Cumberland Plain Woodland - Derived Shrubland and Cumberland Plain Woodland - Derived Grassland as
mapped in Figure 2) is consistent with Cumberland Plain Woodland in the Sydney Basin Bioregion, a TSC Act
CEEC as described by the NSW Scientific Committee (2011). Although the Derived Shrubland and Derived
Grassland sub-communities do not have canopy strata, as a result of histaric clearing, these communities
meet the listing criteria under the TSC Act for this community.

Cumberland Plain Woodland occurs in the driest parts of the Sydney Basin, typically on heavy clay soils
derived from Wianamatta Shale (OEH 2014b). In Western Sydney, this community historically covered an
extensive area of the Cumberland Plain, but has since European settlement heen degraded and removed.
Today, only 9 per cent of the original extent remains (OEH 2014b), often occurring in small patches with
limited connectivity to other extant remnant vegetation.

Cardno are in the process of preparing a rezoning application for a subdivision that will see the removal of
1.38 hectares of TSC Act listed isolated and edge impacted Cumberland Plain Woodland (including the
Derived Shrubland and Derived Grassland communities) rezoned as RT - General residential (Figure 5). It
should be noted that Figure 5 includes a small area of land that have previously been approved as part of the
broader rezoning application,

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.

The TSC Act defines a ‘threatened species’ as 'a species specified in Part 1 and Part 4 of Schedule 1, Part 1 of
Schedule 1A and Part 1 of Schedule 2' of the Act. Cumberland Plain Woodland is not a threatened species, as
defined under the TSC AcL.

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.

The TSC Act defines an ‘endangered population' as 'an endangered population specified in Part 2 of Schedule
1" of the Act. Cumberland Plain Woodland is not an endangered population, as defined under the TSC Act.

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, or

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.

1.38 hectares of Cumberland Plain Woodland (including the derived communities) will undergo clearance in
the proposed R1 zone. The surrounding area is heavily modified consisting mostly of cleared agricultural land
and residential housing with scattered patches of modified bushiand in between. Given that 7.95 hectares will
be retained and preserved as E2 in the study area, the area to be removed constitutes approximately 20 per
cent of this CEEC within the study area. Establishment and maintenance of APZs may result in potential
indirect impacts such as increased edge effects, altered fire regime, altered species composition and altered
structural integrity which can be avoided or mitigated by following recommendations within Table 8. These

N
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impacts are limited to patch boundaries only and will not extend into patch interiors. In such a highly
madified context, retention of the largest patches of Cumberland Plain Woodland in conjunction with
revegetation and restoration works to be conducted by Cardno Is a good strategy to preserve and improve
the most resilient parts of Cumberland Plain Woodland in the study area. Therefore, the Project is not likely to
have an adverse effect on the extent of the ecological community, nor is it likely to substantially and adversely
maodify the composition of the ecological community such that its local occurrence is likely to be placed at risk
of extinction.

In relation to the habitat of a threatened species, population or ecological community:
i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, and

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, and

iii. 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.

The rezoning application would resultin 1.38 hectares of Cumberland Plain Woodland (including derived
communities) cleared for residential development which makes up approximately 15 per cent of the
community recorded in the study area.

The small patches of Cumberland Plain Woodland to be removed are currently isolated or on the fringe of
larger patches. The surrounding area is heavily modified consisting mostly of cleared agricultural land and
residential housing. Overall there is poor to no connectivity with low condition patches of Cumberland Plain
Wood!and in the broader landscape. The 7.95 hectares of Cumberland Plain Woodland {including derived
communities) that will be retained and preserved for environmental conservation are the largest most intact
patches of this community in the study area, Establishment and maintenance of APZs may result in the
potential indirect impacts listed above, however, these impacts will not result in fragmentation or isolation
and can be avoided or mitigated by following recommendations within Table 8. Hence, Cumberland Plain
Woodland is not likely to become fragmented or isolated from other areas of habitat as a result of the Project.

While Cumberland Plain Woodland provides important habitat for threatened flora and fauna species, such
as the Cumberland Plain Land Snail and Spiked Rice-flower, the area to be removed (1,38 hectares) is small
and largely isalated from large intact patches in the landscape. Therefore, the Project is not likely to impact
the long-term survival of Cumberland Plain Woaodland in the locality.

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

Critical habitats are areas of land that are crucial to the surviva! of particular threatened biota. Under the TSC
Act, the Director-General maintains a register of critical habitat. To date, no critical habitat has been declared
for Cumberland Plain Woodland.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan.

Cumberland Plain Woodland is included in the Cumberland Plain Recavery Plan which was developed by
DECCW (2010). The recovery objectives are as follows:

« To build o protected area network, comprising public and private lands, focused on the priority
conservation lands,

92
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« To geliver best proctice management for threatened biodiversity across the Cumberland Plain, with a
specific focus on the priority conservation lands and public lands where the primary manogement
objectives are compatible with biodiversity conservation.

« To develop an understanding and enhanced awareness in the community of the Cumberiand Plain's
threatened biodiversity, the best practice standards for its management, and the recovery program,

« Toincrease knowledge of the threats to the survival of the Cumberland Plain’s threotened biodiversity, ond
thereby improve capacity to manage these in a strategic and effective manner.

The study area is not located within the priority conservation lands identified within the recovery plan.
Considering the condition, small patch size and presence of larger, higher quality remnants that will be
retained in the study area, the proposal will not interfere with a recovery actions set out within DECCW {2010).
Some of the recovery objectives can be met through revegetation and restoration works to be conducted by
Cardno in the areas of Cumberland Plain Woodland to be retained under E2.

In addition OEH lists activities to assist threatened biota in their recavery within NSW. Those listed for
Cumberland Plain Woodland that are relevant to the Project include:

« Promote public involvement in restoration activities.
«  Protect habitot by minimising further clearing. This requires recognition of the volues of all remnants.
» Promote regeneration by avoiding mowing or prolonged or heavy grozing.

»  Protect habitat by controlling run-off entering the site, where it woulid change water, nutrient or sedirnent
levels or cause erosion.

+  Weed control.
« Undertake restoration including bush regeneration ond revegetation.

Several management objectives are listed under the OEH saving our species program. The key objective listed
for Cumberland Plain Woodland that is relevant to the Project is the:

» Support and promote the adoption of best practice standards for bushland management and
restoration (as specified in Appendix 2 of the Cumberiand Plain Recovery Plan) on public and private
lands within the Cumberland Plain,

To date, no threat abatement plan relevant to Cumberiand Plain Woodland has been developed.

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.

Key Threatening Processes (KTP) are listed under Schedule 3 of the TSC Act 1995. Clearing of Cumberiand
Plain Woodland in the R1 zone would constitute the following KTP:

«  (learing of native vegetation.

Given that a small area (1.38) consisting of mostly isolated patches of Cumberiand Plain Woodland will be
removed and patch boundaries potentially indirectly impacted via APZ maintenance and establishment, itis
unlikely that the operation of this KTP will have a significant impact on the community.

The Project also has the potential to increase the operation of the following KTPs relevant to Cumberland
Plain Woodland:
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« Invasion, establishment and spread of Lontana Lontana camara,

« Invasion of native plant communities by African Ofive Olea europaea subsp. cuspidata.
« Invasion of native plant communities by exotic perennial grasses,

« Invasion and establishment of exotic vines and scromblers,

« Loss and degradation of native plant and animal habitat by invasion of escaped garden plants, including
aquatic plants.

Recommendations have been made to limit the spread of weeds {including noxious weeds) in the study area
and conduct revegetation works in E2 areas of Cumberland Plain Woodland. With these actions and based on
the current weed dominance it is unlikely that the Project will exacerbate these KTPs such that there is a
significant impact to Cumberland Plain Woodland.

Conclusion

In light of the consideration of the above seven factors, the Project is not likely to result in a significant impact
on Cumberiand Plain Woodland due to:

« The Project will not adversely affect the extent or composition of the ecological community to the
point where it becomes locally extinct.

« The Project will not further fragment or isolate the community or affect its long term survival in the
locality.

« The Project is consistent with recovery actions for this community.

Consequently, given that a significant impact on Cumberland Plain Woodland is not likely, a Species Impact
Statement is not required for the Project.
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Spiked Rice-flower Pimelea spicata

Spiked Rice-flower Pimelea spicata |s listed as Endangered on the TSC Act. The species is an erect to spreading
shrub that grows 50 centimetres in height. The leaves are opposite and elliptical, and usually held outwards
from the stem, and the tubular flowers are white with a pink tinge and four spreading petals (OEH 2015¢). The
Spiked Rice-flower is dependent upon seed production for recruitment and flowers sporadically throughout
the year, with flowering likely to depend on climatic variables such as rainfall (DEC 2005; OEH 2015c¢).

Historically, the Spiked Rice-flower occurred extensively across the Cumberland Plain. Today, the species is
restricted to two separate areas; the Cumberland Plain (Marayong and Prospect Reservoir south to Narellan
and Douglas Park) and the lllawarra (Landsdowne to Shellharbour to northern Kiama) (OEH 2015c).

In the Cumberland Plain, the Spiked Rice-flower occurs in Cumberland Plain Woodland (Cumberland Plain
Woodland and variants) and Moist Shale Woodland (OEH 2015¢).

Spiked Rice-flower was not recorded during the field investigation, but potential habitat for this species exists
within the Cumberland Plain Woodland in the study area. This species has been recorded 449 times within
the locality, the closest being 1.28 kilometres from the study area (OEH 2015a), Cardno are in the process of
preparing a rezoning application for a subdivision that proposes 0.89 hectares of Cumberland Plain
Woodland (potential habitat for the Spiked Rice-flower) rezoned as RT - Generol residentiol and cleared for
residential development (Figure 5). 7.95 hectares would be rezoned £2 - Environmental conservation and
retained within the study area with significant revegetation works to be conducted to conserve this area of
potential habitat.

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.

Aviable local population of the Spiked Rice-flower does not occur within the study area, but based on records
from OEH (2015a) may occur in the locality. A total of 8.85 hectares of potential habitat for this species occurs
in the Cumberland Plain Woodland of the study area and itis considered to be in moderate to good
condition. Although 0.89 hectares of potential habitat for the Spiked Rice-flower would be rezoned R1 and
cleared for residential development this constitutes only 10 per cent of Cumberland Plain Woodland
occurring in the study area and these patches are small and mostly isolated. A large amount of potential
habitat (7.96 hectares) will be retained within the study area in the E2 zone, in larger intact patches of
Cumberland Plain Woodland that also have greater connectivity to patches that occur in the broader
landscape. Establishment and maintenance of APZs may result in potential indirect impacts such as increased
edge effects, altered fire regime, altered species composition and altered structural integrity which can be
avoided or mitigated by following recommendations within Table 8, These impacts are not expected to
extend into the patch interior. Furthermore, revegetation and restoration works to be conducted by Cardno
will limit the spread of weeds, including noxious weeds (manual control preferred over chemical), that have
been noted to pose an increasing threat to the Spiked Rice-flower (OEH 2015¢). Based on these points, itis
considered unlikely that the Project will have a significant impact on the lifecycle of the Spiked Rice-flower
such that it is placed at risk of extinction,

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.

The TSC Act defines an 'endangered population' as 'an endangered population specified in Part 2 of Schedule
1" of the Act. Spiked Rice-flower is not an endangered population, as defined under the TSC Act.
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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, or

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 TSC Act defines an ‘endangered ecological community' as 'an endangered ecological community specified
in Part 3 of Schedule 1' of the Act. Spiked Rice-flower is not an endangered ecological community, as defined
under the TSC AcL.

In relation to the habitat of a threatened species, population or ecological community:
i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, and

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, and

iii. 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.

The Project will require the removal of 0.89 hectares and risk of indirect impacts to potential habitat which
makes up 10 per cent of potential habitat in the study area.

The vegetation to be removed is made up of several small patches that are largely isolated in the study area
and are vulnerable to further degradation through increased edge effects. The remaining 7.96 hectares of
potential habitat in the study area will be conserved in the E2 zone and its condition improved through
revegetation and restoration works. Establishment and maintenance of APZs may result in potential indirect
impacts to patch boundaries, however, these impacts can be avoided or mitigated by following
recommendations within Table 8 and are not expected to extend into the patch interior. Therefore, potential
habitat for the Spiked Rice-flower is not likely to become fragmented or isolated from other areas of habitat
as aresult of the Project.

Potential habitat for the Spiked Rice-flower that is being removed from the study area (0.89 hectares) is small
and while it is considered to be in moderate to good condition, due to its patchy and isolated nature itis not
considered an important piece of habitat for this species. With the restoration works to be conducted in the
larger patches of potential habitat to be retained in the E2 zone (7.96 hectares), this conserved area is likely to
provide better quality habitat for the Spiked Rice-flower than the areas to be removed, and as such, the
Projectis not likely to impact the long-term survival of the Spiked Rice-flower in the locality.

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

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
or ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat. To
date, no critical habitat has been declared for this species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan.
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A recovery plan for the Spiked Rice-flower has been developed (DEC 2005) and includes several recovery
objectives, of which two are relevant to the Project.

«  Provide the community with information that assists in conserving the species.
«  Raise awareness of the species ond invelve the community in the recovery program.

OEH (2015¢) lists a number of practical Activities to assist this species, of which one is relevant to the Project,
namely:

« Control threatening weeds where necessaty. Avoid herbicide use close to Spiked Rice-flower plants to ensure
they are not impacted by poison.

This can be ensured by following recommendations provided in this report to minimise disturbance to the
retained E2 zone areas of Cumberland Plain Woodland and reduce the spread of weeds in the study area,
using manual control over chemical control where possible.

Two management sites for the Spiked Rice-flower have been established are listed under the OEH saving our
species program, The study area does not fall within the boundary of either management site though it should
be noted itis in close proximity to the Narellan site. The management abjective under this program is not
relevant to the Project.

To date, no threat abatement plan relevant to the Spiked Rice-flower has been developed.

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.

Key Threatening Processes (KTP) are listed under Schedule 3 of the TSC Act 1995. Clearing of Cumberland
Plain Woodland, potential habitat for the Spiked Rice-flower, in the R1 zone would trigger the following KTP:

«  Clearing of native vegetation,

Given that a small area (0.89 hectares) consisting of mostly isolated patches of potential habitat will be
removed, it is unlikely that the operation of this KTP will have a significant impact on the Spiked Rice-flower.

The Project also has the potential to increase the operation of the following KTPs relevant to the Spiked Rice-
flower:

« Invasion, establishment and spread of Lantana Lantana comara.

« Invasion of native plant communities by African Olive Olea europaea subsp. cuspidata,
« Invasion of native plant communities by exotic perennial grasses.

« Invasion and establishment of exotic vines and scramblers.

» Loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants

Recommendations have been made to limit the spread of weeds (including noxious weeds) in the study area
and conduct revegetation and restaration works in retained E2 areas of potential habitat. With these actions
and based on the current weed dominance itis unlikely that the Project will exacerbate these KTPs such that
there is a significant impact to potential habitat for the Spiked Rice-flower.
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Conclusion

In light of the consideration of the above seven factors, it is unlikely that the Project will impose a significant
impact on the Spiked Rice-flower or its habitat as:

» The Project will not adversely affect the lifecycle of the species such that its local occurrence is placed
at risk of extinction,

« The Project will not further fragment or isolate habitat for the species or affect its long term survival in
the study area or in the locality.

« The Projectis not likely to adversely affect the recovery of the species.

Consequently, given that a significant impact on the Spiked Rice-flower is not likely, a Species Impact
Statement is not required for the Project.

98

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 297

ORDO5

Attachment 2



ORDO5

Attachment 2

Attachment 2

M biosis.

Cumberland Plain Land Snail Meridolum corneovirens

Cumberland Piain Land Snail Meridolum comeovirens is listed as Endangered on the TSC Act. This species has
a thin, fragile, uniform brown shell with a diameter of 25-30 millimetres (OEH 2013). The underside of the
shell is often transparent, providing view of the snail colour some internal organs, whereas the upper side of
the shell is coarse and wrinkly (OEH 2013). Shell features also vary between different age classes in this
species.

The Cumberland Plain Land Snall is primarily found in Cumberland Plain Woodland, but also occurs in Shale
Gravel Transition Forest, Castlereagh Swamp Woodland and at the margins of River-flat Eucalypt Forest - all
of which are listed as threatened ecological communities under the TSC Act (OEH 2013). Within these
communities, this species lives and shelters in piles of shed bark and detritus, under leaves and logs, in loose
soil around grass clumps and occasionally under rubbish (OEH 2013). The Cumberland Plain Land Snail is
hermaphroditic, eats fungus and is mostly active at night,

Threats to the Cumberland Plain Land Snail identified by OEH (2013) include;

» (learing and degradation of Cumberland Plain Woodland remnants.

«  Weeds, by altering the composition of the litter that grows the fungi on which the species feeds.
« Inappropriate fire regimes.

« Heowy grazing by domestic stock.

«  Removal of logs.

«  Predation by carnivorous snails,

« Chonges to vegetation structure and composition that result from weed invosion and seral shift.

Cumberland Plain Land Snail was not recorded during the field investigation, but potential shed bark habitat
for this species exists within the Cumberland Plain Woodland (including the Derived Shrubland and Derived
Grassland communities) in the study area. This species has been recorded 16 times within the locality, the
closest being 755 metres from the study area (OEH 2015a). Cardno are in the process of preparing a rezoning
application for a subdivision that proposes 1.38 hectares of Cumberland Plain Woadland (potential habitat for
the Cumberland Plain Land Snail) rezoned as RT - General residentiof and cleared for residential development
(Figure 5). 7.95 hectares would be rezoned £2 - Environmental conservation and retained within the study area
with significant revegetation works to be conducted to conserve this area of potential habitat,

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.

A viable local population of the Cumberland Plain Land Snail does not occur in the study area, but based on
records from OEH (2015a) may occur in the locality. Although 1.38 hectares of potential breeding, foraging,
sheltering and/or dispersal habitat for the Cumberland Plain Land Snail would be rezoned R1 and cleared for
residential development, this constitutes only 25 per cent of Cumberland Plain Woodland (including derived
communities) occurring in the study area and these patches are small and mostly isolated, ranging from poor
to good condition. Larger intact patches of potential habitat (7.95 hectares) will be retained within the study
area in the E2 zone and revegetation and restoration works will be conducted by Cardno to limit the spread of
weeds and improve the condition of the potential habitat for this species in the study area. Establishment and
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maintenance of APZs may resultin potential indirect impacts such as increased edge effects, altered fire
regime, altered species composition and altered structural integrity which can be avoided or mitigated by
following recommendations within Table 8. These impacts are not expected to extend into the patch interior.
Based on these points, it is considered unlikely that the Project will have a significant impact on the lifecycle of
the Cumberland Plain Land Snail such that it is placed at risk of extinction

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.

The TSC Act defines an ‘endangered population' as 'an endangered population specified in Part 2 of Schedule
1" of the Act. Cumberland Plain Land Snail is not an endangered population, as defined under the TSC Act.

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, or

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 TSC Act defines an ‘endangered ecological community' as an endangered ecological community specified
in Part 3 of Schedule 1" of the Act. Cumberiand Plain Land Snail is not an endangered ecological community,
as defined under the TSC Act.

In relation to the habitat of a threatened species, population or ecological community:
i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, and

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of hobitat as a
result of the proposed action, and

iii. 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.

The Project will require the removal of 1.38 hectares which makes up approximately 15 per cent of potential
habitat recorded in the study area.

Potential habitat to be removed is made up of several small patches that are largely isolated in the study area
and are vulnerable to further degradation through increased edge effects. The remaining 7.95 hectares of
potential habitat in the study area will be conserved in the E2 zone and its longevity ensured through
revegetation and restoration works. Establishment and maintenance of APZs may result in potential indirect
impacts, albeit they are limited to patch boundaries, are not expected to impact the patch interior and can be
avoided or mitigated by following recommendations within Table 8, These impacts will not further fragment
or isolate patches of potential Cumberiand Plain Land Snail habitat or extend into the patch interior,
Therefore, potential habitat for the Cumberland Plain Land Snail is not likely to become fragmented or
isolated from other areas of habitat as a result of the Project.

Although Cumberiand Plain Woodland (including derived communities) is one of the few community types in
which the Cumberiand Plain Land Snail occurs, the potential habitat that would be removed (1.38 hectares) is
small, some areas of which are in poor condition and other areas are patchy and isolated. As such, it is not
considered an important piece of habitat for this species. Restoration works to be conducted in the larger
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patches of potential habitat to be retained in the E2 zone are likely to provide better quality habitat for the
Cumberland Plain Land Snail than the areas to be removed, and as such, the Project is not likely to impact the
long-term survival of the Cumberland Plain Land Snail in the locality.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly).
Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations

or ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat. To
date, no critical habitat has been declared for this species,

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan.

To date, no recovery plan for the Cumberland Plain Land Snail has been developed.

OEH (2013) lists a number of practical Activities to assist this species, of which the following are relevant to the
Project, namely:

+  Preserve remaining pockets of habitat from further urban development.

« Controlling weed invosion of habitat is considered on important activity in managing the species at the sites
it occupies.

« ldentify high priority lands for the conservation of the species within the known habitat distribution areas or
within high conservation lands.

This can be ensured by following recommendations provided in this repart to minimise disturbance to the
retained E2 zone areas of Cumberland Plain Woodland (including derived communities) and reduce the
spread of weeds in the study area.

The management objective under the OEH saving our species program is not relevant to the Project. Critical
actions listed that are relevant to the Project include:

*  Retain large woody debris ond other material (stones) on the ground that provides habitat. Ensure it is
dispersed across occupied sites to allow movernent of individuals.

«  Manage weed presence, density and diversity at occupied sites, maintaining low density of weeds that are
identified as hobitat engineers (e.g. dense shrubs) or otherwise strongly affect structure and composition of
the Grassy Woodland habitat. Where possible, also manage adjacent source areas for weed seeds and

propogules.

« Implement 'open structure design’ when designing structures such as roads which may isofate patches of
habitat. Use of bridges rather than culverts and minimising channelisation of waterways allows migration
to occur,

*  Reduce or exclude slashing from areas that are or may be occupied by snails such as around woody debris
and near the trunks of trees to ensure habitat and cover are retoined.

To date, no threat abatement plan relevant to the Cumberiand Plain Land Snail has been developed.

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.
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Key Threatening Processes (KTP) are listed under Schedule 3 of the TSC Act 1995. Clearing of Cumberiand
Plain Woodland (including derived communities), potential habitat for the Cumberland Plain Land Snail, in the
R1 zone would constitute the following KTP:

« Clearing of native vegetation.

Given that a small area (1.38 hectares) consisting of mostly isolated patches of potential habitat will be
removed, it is unlikely that the operation of this KTP will have a significant impact on the species.

The Project also has the potential to increase the operation of the following KTPs relevant to the Cumberland
Plain Land Snail:

« Invasion, establishment and spread of Lantana Lantane camara,

« Invasion of native plant communities by African Ofive Olea europaea subsp. cuspidata.
« Invasion of native plant communities by exotic perennial grasses.

« Invasion and establishment of exotic vines and scramblers,

« Loss and degrodation of native plant and onimal habitat by invasion of escaped garden plants, including
aquatic plants

Recommendations have been made to limit the spread of weeds (including noxious weeds) in the study area
and conduct revegetation and restoration works in retained E2 areas of potential habitat. With these actions
and based on the current weed dominance it is unlikely that the Project will exacerbate these KTPs such that
there is a significant impact to the Cumberland Plain Land Snail.

Conclusion

In light of the consideration of the ahove seven factors, it is unlikely that the Project will impose a significant
impact on the Cumbertand Plain Land Snail or its habitat as:

« The Project will not adversely affect the lifecycle of the species such that its local occurrence is placed
at risk of extinction,

« The Project will not further fragment or isolate habitat for the species or affect its long term survival in
the study area or in the locality.

» The Projectis not likely to adversely affect the recovery of the species.

« The Project will not significantly contribute to any KTP that is either currently in operation within the
study area or that has the potential to come into operation.

Consequently, given that a significant impact on the Cumberland Plain Land Snail is not likely, a Species
Impact Statement is not required for the Project.
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Appendix 5 Significant Impact Criteria assessments

The following section provides for Significant Impact Criteria in accordance with Significant Impact Guidelines
1.1 - Matters of National Environmental Significance (DoE 2013) for all species listed as a medium likelihood or
greater in Appendix 2 and Appendix 3.
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Cumberland Plain Woodland

This assessment has determined that the vegetation within the study area is consistent with Cumberiand Plain
Shale Woodlands and Shole-Gravel Transition Forest, an EPBC Act CEEC as described by the Threatened Species
Scientific Committee (TSSC 2008a). The nationally-listed ecological community groups two separately listed
state ecological communities on the basis of similarities in their vegetation (DEWHA 2010). Cumberfand Plain
Shale Woodland is equivalent to Cumberiond Plain Woodland in the Sydney Basin Bioregion (TSC Act listed name)
and is hereon referred to as Cumberland Plain Woodland.

Cumberland Plain Woodland occurs in the driest parts of the Cumberiand Plain, typically on flat to undulating
terrain on heavy clay soils derived from Wianamatta Shale (DEWHA 2010). In Western Sydney, Cumberiand
Plain Woodland historically covered an extensive area of the Cumberland Plain, but has since European
settlement been degraded and removed. Today, only 9 percent of the original extent remains (OEH 2014b),
often occurring in small patches with limited connectivity to other extant remnant vegetation.,

Cardno are in the process of preparing a rezoning application for a subdivision that will proposes 0.89
hectares of Cumberland Plain Woodland rezoned as R1 - Generol residential and cleared for residential
development (Figure 5). 7.95 hectares would be rezoned E2 - Environmental conservation and retained within
the study area with significant revegetation works to be conducted to promote the survival of this community.

Is there a real chance or o possibility that the action will reduce the extent of an ecological community?

0.89 hectares of Cumberland Plain Woodland would be cleared for residential development in the R1 zone.
This constitutes 10 per cent of this CEEC within the study area. The vegetation to be cleared consists of
several small patches, which are largely isolated in the study area and are vulnerable to further degradation
through increased edge effects.

Larger, more intact patches of Cumberland Plain Woodland (7.95 hectares) will be retained and preserved as
E2 in the study area. Establishment and maintenance of APZs may result in potential indirect impacts such as
increased edge effects, altered fire regime, altered species composition and altered structural integrity which
can be avoided or mitigated by following recommendations within Table 8. These impacts are not expected to
extend into the patch interior and will not reduce the extent of Cumberland Plain Woodland retained within
the study area. These patches will also be subject to revegetation and restoration works to be conducted by
Cardno.

Is there a real chance or a possibility that the action will fragment or increase fragmentation of an
ecological community, for example by clearing vegetation for roads or transmission lines?

The small patches of Cumberland Plain Woodland to be remaoved are currently isolated or occur on the fringe
of larger patches, The surrounding area is heavily modified consisting mostly of cleared agricultural land and
residential housing. Overall there is poor to no connectivity with low condition patches of Cumberland Plain
Woodland in the broader landscape. Therefore the action is not likely to increase fragment of this ecological
community.

Is there a real chance or a possibility that the action will adversely affect habitat critical to the survival of
an ecological community?

The Cumberland Plain Woodland to be removed (0.89 hectares) within the study area is not considered to be
critical to the survival of the CEEC because it is very small and a much larger area will be retained within the
study area, Establishment and maintenance of APZs may result in potential indirect impacts which can be
avoided or mitigated by following recommendations within Table 8. These impacts are not expected to affect
habitat critical to the survival of Cumberland Plain Woodland retained in the study area. Additionally the
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revegetation and restoration works to be carried out by Cardno will preserve and improve the most resilient
parts of Cumberland Plain Woodland in the study area. Therefore the Project is considered unlikely to
adversely affect habitat critical to the survival of this ecological community.

Is there a real chance or a possibility that the action will modify or destroy abiotic (non-living) factors (such
as water, nutrients, or soil) necessary for an ecological community’s survival, including reduction of
groundwater levels, or substantial alteration of surface water drainage patterns?

The clearing of Cumberland Plain Woodland is not expected to modify or destray abiotic factors necessary for
the survival of this community as long as the recommendations made to install sediment and erosion
controls are carried out.

Is there a real chance or a possibility that the action will cause a substantial change in the species
composition of an occurrence of an ecological community, including causing a decline or loss of functionally
important species, for example through regular burning or flora or fauna harvesting?

Cumberland Plain Woodland provides important habitat for threatened flora and fauna species, including the
Cumberland Plain Land Snail and Spiked Rice-flower. However the area to be removed (0.89 hectares) is small
and largely isolated from large intact patches in the landscape. Establishment and maintenance of APZs may
result in potential indirect impacts such as increased edge effects, altered fire regime, altered species
composition and altered structural integrity which will be limited to patch boundaries only and can be
avoided or mitigated by following recommendations within Table 8, Therefore, the Project is not likely to
cause a substantial change in the species composition of the Cumberiand Plain Woodland in the locality.

Is there a real chance or a possibility that the action will cause a substantial reduction in the quality or
integrity of an occurrence of an ecological community, including, but not limited to:

- assisting invasive species, that are harmful to the listed ecological community, to become established, or

- causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the ecological
community which kill or inhibit the growth of species in the ecological community?

Several exotic species are already well-established in the study area, and based an the current weed
dominance, the Project is not expected to cause a substantial reduction in the quality or integrity of this
ecological community by assisting invasive species to becarne established or causing regular mobilisation of
chemicals or pollutants. Recommendations have been made to use manual control over chemical when
conducting weed removal and reduce the amount of herbicides used in the study area.

Is there a real chance or a possibility that the action will interfere with the recovery of an ecological
community?

The Project is consistent with the Conservation Advice for this CEEC (TSSC 2008b), and it is recommended
efforts are made to address these priority actions:

» Develop and implement best practice standords for monogement of remnants on private and public lands.

« Manage any changes to hydroiogy that may result in changes to water table levels. In addition, develop and
implement urban stormwater management guidelines that address risks of urbon run-off to the ecological
cormmunity.

« Ensure chemicals or other mechanisms used to manage weeds do not have a significant adverse impact on
Cumberiand Plain Woodland.
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» Monage sites to prevent introduction or further spread of invasive weeds, which become a threat to the
Cumberland Plain Woodlond, using appropriate methods.

« Raise aworeness of the Cumberland Plain Woodland ecological community within the local community e.g.
through active Conservation Management Networks, Landcare groups and other groups,

« Investigate options to maintain and improve connectivity of remnants, including the protection of paddock
trees and replanting of key canopy tree species in derived grasslonds and shrublands, where possible.

Cumberland Plain Woodland is included in the Cumberiand Plain Recovery Plan which was developed by
DECCW (2010). The recovery objectives are as follows:

« To build a protected area network, comprising public and private lands, focused on the priority
conservation lands,

« To deliver best practice management for threotened biodiversity ocross the Cumberland Plain, with a
specific focus on the priority conservation lands and public fands where the primary manogement
objectives are compatible with biodiversity conservation,

+ To develop an understanding and enhanced awareness in the community of the Cumberland Plain’s
threatened biodiversity, the best practice standards for its management, and the recovery program.

« Toincrease knowledge of the threats to the survival of the Cumberiand Plain’s threotened biodiversity, ond
thereby improve capacity to manage these in a strategic and effective manner.

The study area is not located within the priority conservation lands identified within the recovery plan.
Considering the condition, small patch size and presence of larger, higher quality remnants that will be
retained in the study area, the proposal will not interfere with a recovery actions set out within DECCW (2010).
Some of the above objectives can be met through revegetation and restoration works to be conducted by
Cardno in the areas of Cumberiand Plain Woodland to be retained under E2. The Project is therefare
considered unlikely to interfere with the recovery of this ecological community.

Several management objectives are listed under the OEH saving our species program. Those listed for
Cumberland Plain Woodland that are relevant to the Project include:

« Support and promote the adoption of best practice standards for bushiand management and restoration
{as specified in Appendix 2 of the Cumberfand Plain Recovery Plan) on public and private lands within the
Cumberiand Plain.

The Project is consistent with this recovery action.

Conclusion

Based on the above assessment Cumberland Plain Woaodland is not likely to be significantly impacted by the
Project for the following reasons:

= The Project will not significantly reduce the extent of Cumberland Plain Woodland {only 0.89 hectares
is required to be removed).

« The Project will not significantly further fragment or isolate a patch of Cumberland Plain Woodland.
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M biosis.

» The Project is considered unlikely to introduce weeds or pathogens or modify the composition of the
existing Cumberland Plain Woodland.

« The Project is considered unlikely to interfere with the recovery of Cumberland Plain Woadland at a
local or regional level.

As such, a Referral under the provisions of the EPBC Act is not recommended for this community.
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Spiked Rice-flower Pimelea spicata
Spiked Rice-flower Pimelea spicata s listed as Endangered on the EPBC Act.

Spiked Rice-flower was not recorded during the field investigation, but potential habitat for this species exists
within the Cumberland Plain Woodland in the study area. This species has been recorded 449 times within
the locality, the closest being 1.28 kilometres from the study area (OEH 2015a). Cardno are in the process of
preparing a rezoning application for a subdivision that proposes 0.89 hectares of Cumberiand Plain
Woodland (potential habitat for the Spiked Rice-flower) rezoned as RT - Generol residentiol and cleared for
residential development {(Figure 5). 7.95 hectares would be rezoned E2 - Environmental conservation and
retained within the study area with significant revegetation works to be conducted to conserve this area of
potential habitat.

Is there a real chance or a possibility that the action will lead to a long-term decrease in the size of o
population?

Spiked Rice-flower has been recorded at closest 1.28 kilometres from the study area (OEH 2015a), but was
not recorded in the study area during the field investigation. Therefore, the Project is considered unlikely to
lead to a long-term decrease in the size of a population of the Spiked Rice-flower.

Is there a real chance or a possibility that the action will reduce the area of occupancy of the species?

Spiked Rice-flower was not recorded in the study area during the field investigation, and therefore the Project
is not expected to reduce the area of occupancy of the Spiked Rice-flower.

Is there a real chance or a possibility that the action will fragment an existing population into two or more
populations?

Spiked Rice-flower was not recorded in the study area during the field investigation, and therefore the Project
is not expected to fragment an existing population into two or more populations.

Is there a real chance or a possibility that the action will adversely affect habitat critical to the survival of a
species?

Potential habitat to be removed (0.89 hectares) from the study area is not considered to be critical to the
survival of the Spiked Rice-flower because it is small, patchy and mostly isolated, and a much larger area (7,95
hectares) will be retained in the E2 zone and conserved through revegetation and restoration works.
Establishment and maintenance of APZs may result in potential indirect impacts such as increased edge
effects, altered fire regime, altered species composition and altered structural integrity which are limited to
the patch boundaries only and can be avoided or mitigated by following recommendations within Table 8,
Therefore the Project is considered unlikely to adversely affect habitat critical to the survival of the Spiked
Rice-flower.

Is there a real chance or a possibility that the action will disrupt the breeding cycle of a population?

Spiked Rice-flower was not recorded in the study area during the field investigation, and therefore the Project
is not expected to disrupt the breeding cycle of a population of the Spiked Rice-flower.

Is there a real chance or a possibility that the action will modify, destroy, remove, isolate or decrease the
availability or quality of habitat to the extent that the species is likely to decline?

Potential habitat for the Spiked Rice-flower that is being removed (0.89 hectares) from the study area is small
and while it is considered to be in moderate to good condition, due to its patchy and isolated nature it is not
considered an important piece of habitat for this species. Larger, more intact areas (7.95 hectares) of
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potential habitat will be retained within the study area and conserved in the E2 zone. Establishment and
maintenance of APZs may result in potential indirect impacts which are limited to patch boundaries only and
will not result in destruction, removal, isolation or high levels of modification to Spiked Rice-flower habitat
within the study area.

With the recommended weed removal and ecological restoration works to be conducted in the retained
patches, this conserved area is likely to provide better quality habitat for the Spiked Rice-flower than the areas
to be removed. Therefore, potential habitatin the study area is not expected to be modified or decreased in
availability or quality to the extent that the Spiked Rice-flower is likely to decline.

Is there a real chance or a possibility that the action will result in invasive species that are harmful to o
critically endangered or endangered species becoming established in the endangered or critically
endangered species’ habitat?

As fong as the recommended actions regarding weed control and restoration are carried out, based on the
current weed dominance it is unlikely that the Project will result in invasive species that are harmful to the
Spiked Rice-flower becoming established in its potential habitat any more than actions that already occur in
the area (such as seed dispersal through natural means, vehicles, people and animals) currently do.

Is there a real chance or a possibility that the action will introduce disease that may cause the species to
decline?

Pathogens known to affect native plant species such as Phytophthora were not observed in the study area
during the current survey and it is unlikely that the Project will introduce diseases that may cause the Spiked
Rice-flower to decline, Nonetheless, recommendations have been made to minimise soil transportation
within, into or out of the study area to reduce the spread of weeds and introduction of pathogens within the
study area.

Is there a real chance or a possibility that the action will interfere with the recovery of the species?

A recovery plan for the Spiked Rice-flower has been developed (DEC 2005) and includes several recovery
objectives, of which two are relevant to the Project.

«  Provide the community with information that assists in conserving the species.
»  Raise owareness of the species and involve the community in the recovery program.
Spiked Rice-flower was not recorded in the study area during the field investigation and the Project is not

expected to interfere with the recovery of the species.

Conclusion

Based on the above assessment the Spiked Rice-flower is not likely to be significantly impacted by the Project
and as such, a Referral under the provisions of the EPBC Act is not recommended for this species.

« The Project will only reduce the extent of potential habitat for the Spiked Rice-flower by a small
amount.

» The Project will not further fragment or isolate the patch of Spiked Rice-flower, or its habitat.

« The Project is considered unlikely to introduce exotic species that will deteriorate habitat for Spiked
Rice-flower,
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# biosis
* The Projectis considered unlikely to interfere with the recovery of Spiked Rice-flower at a local or

regional level.

As such, a Referral under the provisions of the EPBC Act is not recommended for this species.
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4) THE PROPOSAL

Planning Propasal Is intended to amend the land use of the Site to inciude Environmental Protection and R1 ~ General Residential zones as
onstrated on this map.
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Attachment 3 Visual Assessment Manooka PP

5) VISUAL ASSESSMENT

Visual Catchment of the Proposed Development

vssual catchment of the proposed development is reviewed in terms of a 4 km radius from the Site, In accardance with conventions a 4km
Is is nominated as views are generally considered to be not discernibie at distances greater than 4kms.

@ 7: Ak Catchment Viewshed Analysis area. The areas identified as green are areas that are topographicaily 4m above the terrain model.
t that it does not include existing buildings, structures or vegetation. This Viewshed Analysis effectively idantifies the topography within the
ment area.
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5) VISUAL ASSESSMENT

Visual Assessment Manooka PP

e 8: is a more realistic assessment of the impact of the proposed develoment as it includes buildings, trees etc. There is a noticeable shift
ibility with a greatly reduced viewshed.
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Impression of view with potential devaelopment in placs

6.1 View from Saddle Close towards Badgally Hill

Existing View
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impressien af Proposed View

Existing View

6.2 View from Windmill Close toward the Site
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imprassion ot Proposad View

6.3 View from Saddle Close towards the site

Existing View
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1 Introduction
14 Background

Cardno has been commissioned by Landco/Wolin JV to produce a Traffic Impact Assessment (TIA) to
accompany a planning proposal seeking consent for the rezoning of Lot 627 DP 1163803 located at 2078
Turner Road, Currans Hill.

111 Strategic Directives
The proposed rezoning aims to increase the housing and population in Sydney's south-west aligning with
strategic directives such as:

1.1.1.1 Draft South West District Plan (Nov 2016)

The Draft South West Distnct Plan (District Plan) was prepared by the Greater Sydney Commission and
released for exhibition in November 2016, The Greater Sydney Commission is aiming to connect local
planning with longer-term planning for Greater Sydney to better coordinate State and local government
planning. Six Greater Sydney Districts were created following consultation with local Councils. Camden
Council LGA is located within the 'South West' Sydney District, which also includes Campbelltown, Fairfield,
Liverpoal and Wollondilly Local Government Areas (LGAs).

The Greater Sydney Commission's Fact Sheet for Sydney's South West District states the following:

“The South West District is a mix of productive rural areas, precious bushland and historic
towns, interspersed with growing urban centres. It’s the fastest growing district in Sydney. For
some years, the South West Prioriy Growth Centre — new land releases around Oran Park,
Leppington and Bringelly — has brought new housing to the market. The South West Rail Link
now connects Leppington to the Sydney rail network, and a new town centre is emerging at
Oran Park.”

The District Plan anticipates that the population in the region will increase from the 2016 estimate of 715,200
to 1,088,000 in 2036 (p.83). Camden LGA in particular is expected to experience the most significant growth,
with a projected population increase of 143,700 people over that 20-year period (p.84). To accommodate this
population influx, a significant increase in dwellings is required across Camden. The District Plan provides a
target of 11,800 new dwellings over the 5 years to 2021, and notes that Manooka Valley is one of the
precincts identified by the Department of Planning & Environment as able to generate significant capacity for
housing supply (p.97).

The Planning Proposal responds directly to the projections and targets that have been identified by the
Greater Sydney Commission. The proposal aims to increase the residential zoned area of Camden Council,
thus facilitating an increase in the potential developable land in the area.

Further to this, the confirmed location and future development of the proposed Western Sydney Airport at
Badgerys Creek is anticipated to be the most significant driver of economic change in Sydney over the
coming decades, a “game changer” for Greater Sydney (p.25). The new airport will create a hub for between
29,000 and 34,000 jobs while also spurring on construction and major new transport infrastructure (p.54).
Manooka Valley is located approximately 20 minutes south of the proposed Western Sydney Airport site by
car, and will therefore be seen as a suitable residential location for potential airport employees.

11 July 2017 Cargno 1

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 360



Attachment 4 Traffic Impact Assessment - Manooka PP

Q ’ Cardno Traffic Impact Assessmest

Manooka Stage 2 Planning Proposal

1.1.1.2 NSW State Priorities — Making It Happen (Sep 2015)

NSW: Making it Happen is the most recent strategic vision released for NSW, cutlining 30 key reforms for the
State, as identified below:

> Relevant strategic priorities:
- Creating Jobs

The NSW Government aims to create 150,000 new jobs by 2019. New housing options are
necessary in regions of job creation to accommodate and support workers.

- Infrastructure

Increasing housing supply across NSW is a major goal of the State Government. Their aim is to
deliver more than 50,000 approvals every year to allow for the creation of 664,000 new homes over
the next 20 years. In the 12 months to July 2015, there were 61,057 building approvals in NSW, the
highest result in more than 41 years and 64.5% above the decade average. The Government is
supporting future growth by establishing housing targets across NSW, and providing record
allocations to the Housing Acceleration Fund to build the infrastructure to support this growth.

The proposed additional housing at the Manooka Valley site will allow for significant residential
development that will help to achieve the long-term housing goals set by the NSW Government,

1.1.1.3 A Plan for Growing Sydney (Dec 2014)
Goal 2 - A city of housing choice, with homes that meet our needs and lifestyles
Direction 2.1 — Accelerate housing supply across Sydney
Direction 2.2 - Accelerate urban renewal across Sydney to ensure more jobs closer to home
Direction 2.3 — Improve housing choice to suit different needs and lifestyles
Direction 2.4 — Deliver timely and well planned greenfield precincts and housing.

‘A Plan for Growing Sydney' is the State Government's proposed strategy to ensure Sydney remains
Australia’s premier city and is able to respond appropriately to the growth it will experience over the next 20
years. The plan predicts that the South West subregion of Sydney is to grow by 325 850 people between
2011 and 2031, Thisis a rate of 2.1% per year as opposed to the Sydney average of 1.6% population
growth per year, equating to an increase of 121,200 households in the region over that period. Combined
with a decreased average household size, it is expected that approximately 126,900 new homes will be
needed by 2031.

The NSW Government's 2016 population projections suggest that the Camden LGA population is to grow
from 80,900 residents in 2016 to 224 550 residents in 2036. a population increase of 143,650 residents.
This signifies a 177.6% increase on 2016 population levels, the highest of any LGA in NSW by a significant
distance. Similarly, the number of househalds in Camden LGA is expected to increase from 27,050
househalds in 2016 to 77,300 in 2036, an increase of 185.8%, in part due to the decreasing average
household size.

The population and household data necessitates the utilisation of additional land in Camden LGA to allow for
an increase in residential development. The proposed provision of additional housing within Manooka Valley
responds directly to both this data and the directions discussed in the strategy. It will allow for the region to
more easily accommodate the high number of people moving to the area while promoting the delivery of a
range of housing types in a well-connected and desirable region of Sydney.

11 July 2017 Cargno
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1.1.1.4 South West Priority Growth Area

The South West Growth Centre is approximately 17,000 hectares in size and includes parts of the Liverpool,
Camden and Campbelitown local government areas. Itis divided into 18 Precincts that are being
progressively released for planning and rezoned for sustainable urban development. The South West
Pricrity Growth Area will be supported by a Major Centre at Leppington and be serviced by the new South
West Rail Link. It will contain about 110,000 new dwellings for some 300,000 residents,

To date, seven Precincts — Oran Park, Turner Road, Edmondson Park, Austral, Leppington North, Catherine
Field (partial) and East Leppington — have been rezoned to allow urban development.

The Manooka Valley Subject Site borders the southern boundary of the suburb of Gregory Hills. Gregory
Hills forms part of the South West Growth Centre Turner Road Precinct, as illustrated in the South West
Growth Centre Structure Plan Explanatory Notes. This is part of the southemmost boundary of the South
West Growth Centre. As such, although the Subject Site does not fall under the legislation goveming the
South West Growth Centre, its proximity to the Turner Road Precinct and to Campbelltown City Centre
allows it to cater to development based on similar principles.

1.11.5 Camden 2040

Camden Council's endorsed local strategic plan is 'Camden 2040 — Working Together to Achieve the
Community's Vision for the Future’ (Camden 2040). Camden 2040 has a vision to effectively manage its
growth whilst promoting a prosperous local economy, with thriving local businesses and local employment.
Part of successfully managing growth is to overcome a key challenge of “Achieving a balance between large
population increases and keeping the valued characteristics of Camden as it is now will be an ongoing
tension and challenge over the coming decades.”

The specific key challenges for growing the Camden Area which relate to the Proposal include:

> Creating good quality, liveable urban environments with a greater density than is currently available in the
Camden area, including providing a range of efficient, affordable and innovative housing styles and public
urban and open spaces.

> Theimportance of building and maintaining certainty and investment confidence within the area through
efficient and stable strategic planning and development control processes.

The key strategies to meet the above challenges include:

> Learning from and improving the urban planning process over time so that lessons learned from each
precinct planning process, as well as industry best practice, are used in subsequent precincts to ensure
improved outcomes over time

> Prioritising environmental outcomes through the planning and development process to maximise
improvement and restoration cpportunities and to minimise the ecclogical impacts of increased urban
form, economic activity, and people and lifestyles.

> Ensuring greater choice and diversity in housing to meet a range of existing and future community needs.

The provision of additional housing will fulfil these key strategies through ensuring that there is certainty and
consistency in the delivery of urban growth areas within Camden and delivering further choice in housing
diversity.

11.July 2017 Cargno E)
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1.2 Scope of Works

The following scope of works has been undertaken as part of this study:
> Review background information of the proposed site

> Review existing road network

>  Desktop study of public transport, pedestrian and cycling provisions
>  Modal shift assessment

>  Site access and layout assessment

>  Review parking provision

>  Estimate traffic generation and prepare spreadsheet models

>  Extract and process EMME traffic volumes

> Undertake SIDRA assessment and provide mitigations measures, as required.

1.3 Reference Documents

In preparing this report, reference has been made to a number of background documents, including:

> Roads and Maritime Schedule of Classified Roads and Unclassified Regional Roads {2014)

> Camden Council DCP Part B; General Land Use Controls (2011)

>  Narellan Road Upgrade — Camden Valley Way to Blaxland Road / Gilchrist Drive report, AECOM (2013)
> Roads and Maritime Guide to Traffic Generating Developments (2002)

>  Roads and Maritime Technical Direction (TDT 2013/04a).

> Walking, Riding and Access to Public Transport (Department of Infrastructure and Transport, 2013)

11 July 2017 Cargno 4
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2 Existing Conditions

241 Subject Site

The proposed subject site is located to the east of Turner Road Precinct and south of Gregory Hills as shown
in Figure 2-1.

Figure 2-1 Subject Site Location

| Legend
TR stage
[T stage2

W Stage 3 (Subject Site)
m—  \Nater Canal

Souros: NearMsap, 2017

The existing site is currently zoned as E2 — Environmental Conservation, E4 — Environmental Living and
RU2 — Rural Landscape. There is a water canal that runs through the proposed site zoned as SP2 —
Infrastructure owned by Sydney Water.

A map of the existing zoning in the surrounding area is illustrated in Figure 2-2.
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| RUZ|  Rural Landscape

Seurow: Camden Local Enviroarmental Plan 2010

22 Existing Road Network

221 Schedule of Road Classification

Roads and Maritime in partnership with local government established an administrative framework of State,
Regional, and Local Road categories to assist managing the extensive network of roads.

State roads are managed and financed by Roads and Maritime, and Regional / Local Roads are managed
and financed by councils. Notwithstanding, Regional Roads perform an intermediate function between the
main arterial network of State Roads and council controlled Local Roads and therefore receives financial
assistance from Roads and Maritime.

222 Narellan Road

Narellan Road is classified as a State Road under the care and maintenance of Roads and Maritime,
connecting Campbelitown at Appin Road to Narellan at The Northern Road.

Narelian Road is a major arterial road signposted with a speed limit between 60km/h - 80km/h along various
sections of the road.

223 Hartley Road

Hartley Road is a local road under the care and maintenance of Camden Council. The road is not signposted
with a speed limit and parking is generally allowed on both sides of the road.
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224 Tramway Drive

Tramway Drive is a local road under the care and maintenance of Camden Council. The road is signposted
with a speed limit of 50km/h. A 40km/h school zone exists between Moore Place and Lackey Place, Parking
is generally allowed on both sides of Tramway Drive.

2.25 Currans Hill Drive

Currans Hill Drive is a local road under the care and maintenance of Camden Council, The road is
signposted with a speed limit of S0km/h. A 40km/h school zone exists between Hodges Place and William
Mannix Avenue, Parking is generally allowed on both sides of Currans Hill Drive.

226 Spring Hill Circle

Spring Hill Circle is a local road under the care and maintenance of Camden Council. The road is signposted
with a speed limit of 50km/h.

227 Manooka Road

Manooka Road is a local road under the care and maintenance of Camden Council. The road is not
signposted with a speed limit and parking is generally allowed on both sides of the road.

228 Saddle Close

Saddle Close is a closed cul-de-sac local road under the care and maintenance of Camden Council, The
road is not signposted with a speed limit and parking is generally allowed on beth sides of the road.

Saddle Close is proposed to be one of the access for the proposed rezoning development site.

229 Glenfield Drive

Glenfield Drive is a local road under the care and maintenance of Camden Council. The road is signposted
with a speed limit of 50km/h and parking is generally allowed on both sides of the road.

2.2.10 Horseman Place

Horseman Place is a closed cul-de-sac local road under the care and maintenance of Camden Council. The
road is not signposted with a speed limit and parking is generally allowed on both sides of the road.

Horseman Place is proposed to be one of the access for the proposed rezoning development site.

2.2.11 Caulfield Close
Cauffield Close is a cul-de-sac local road under the care and maintenance of Camden Coundil.

Caulfield Close is proposed to be one of the access for the proposed rezoning development site,

23 Current Road Upgrades

231 Narellan Road

Narellan Road is currently being upgraded by Roads and Maritime, which are expected to be completed in
mid-2018 (weather permitting). The upgrades are to be undertaken in two stages;

> Stage 1 - 1.6km corridor between the M31 Hume Motorway and the access road to the TAFE / Western
Sydney University. Stage 1 of the Narellan Road Upgrade is complete, Key features of Stage 1 included:

- Narellan Road has been upgraded to a six lane divided road with three lanes in each direction and a
central median from the M31 Hume Motorway to the TAFEMestern Sydney University campus;

- New traffic lights at the Narellan Road and M31 Hume Motorway interchange;
- Widened southbound exit and loop ramp from one lane to three;

- A shared pedestrian and cyclist path on the southern side of Narellan Road (will connect to new
pedestrian bridge as part of the Narelilan Road Upgrade Stage 2);
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- An extra right turn lane into the TAFE/Western Sydney University campus for eastbound traffic and
extension of the right turn bay by about 180 metres;

Upgraded TAFEMWestern Sydney University roundabout from a single lane to dual lanes;

- Two left turn lanes and an extra right turn lane onto Narellan Road from the TAFE/ Westem Sydney
University;

- New Incident Response Facility at the south east corner of the M31 Hume Motorway interchange. This

facility will provide immediate response to any accidents on the M31 Hume Motorway and surrounding
areas;

- New bus bays to improve safety and access for commuters.

Stage 2 — 5.2km corridor from the M31 Hume Motorway to Camden Valley Way and from the TAFE/
Western Sydney University access road to Blaxland Road, Campbelliown. Stage 2 of the Narellan Road
Upgrade is expected to be complete in mid-2018. Key Features of Stage 2 include:

- Widening Narellan Road to a six lane divided road, generally three [anes in each direction with a
central median;

- Upgrading the M31 Hume Motorway interchange and widening the northern bridge over the motorway
for additional lanes;

- Building a pedestrian bridge to provide a shared path over the M31 Hume Motorway on the southern
side of Narellan Road;

- Installing new traffic lights with pedestrian crossings at Kenny Hill Road,;
- Installing a three metre wide off-road share pedestrian/cyclists path;
- Extending the southbound merge lane onto the M31 Hume Motorway by about 500 metres;

- Constructing a Heavy Vehicle Inspection Bay on the westbound carriageway between Botanical
Gardens and Hume Motorway Interchange,

Ten intersection improvements between Camden Valley Way, Camden and Blaxiand Road,
Campbelltown.

24 Existing Traffic Volumes

An indication of the existing traffic volumes in the vicinity of the subject site is provided by peak hour traffic
surveys undertaken on 8 December 2016 between 7am-9am and 4pm-6pm at the following intersections:

>

>

>

>

>

>

>

Narellan Road / Hartley Road / Waterworth Drive
Hartley Road / Currans Hill Road / McPherson Road
Narellan Road / Mount Annan Drive / Tramway Drive
Currans Hill Drive / Tramway Drive

Currans Hill Drive / Spring Hill Circle

Spring Hill Circle / Glenfield Drive

Spring Hill Circle / Manooka Road.

The survey data is summarised in Figure 2-3. Full results of the traffic survey can be found in Appendix A.
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Figure 2-3 Existing Traffic Volumes
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25 Existing Public Transport Services

251 Buses

There are several bus services that operate along Narellan Drive. These bus routes (880, 890C, 892, 893,
894, 894X, 896, 898 and 900) senvices run frequently providing a connection to Campbellitown and
Campbelltown Station. Narellan Road however is 950m south of Horseman Place entrance. Within the
Currans Hill there is currently one (1) bus service operating within an accessible walking catchment of 400m
from the south-western entrance to the subject site on Horseman Place. The closest bus stops are located
on Glenfield Drive, 40m west of the intersection with Field Place. To access these stops from the Horseman
Place entrance, commuters can walk west along Farmhouse Place and use the footpath through Broughton
Reserve to Glenfield Drive, Currently, there are no shelters or signage provided at the bus stops.

The bus stops are shown in Figure 2-4 and the senvice and its frequency is summarised in Error! Reference
source not found.. No other bus routes operate within a 400m walking catchment of the other entrances to
the subject site. Additional bus services and alternative bus routes should be considered to provide an
altemative travel option for residents other than private vehicles.

Table 2-1 Weekday Bus Service Frequency

Frequency
Route Direction
AM Peak PM Peak
881 Mount Annan to Campbelltown via Currans Hill 30 minutes 30 minutes
Campbelitown to Mount Annan via Currans Hill 30 minutes 30 minutes
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Figure 24 Bus Route Map (891)
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252 Trains

Campbelltown Station and Macarthur Station are both located within 6kms south-east of the subject site.
These stations are not within an accessible walking distance of 400m from the subject site, or an accessible
cycling distance of 2 to 3 km. The stations provide connection to Greater Sydney and regional NSW via the
following services:

> T2 Airport, Inner West and South Line, comprising three varying routes connecting Sydney CBD to
Macarthur, Edmondson Park and Leppington;

> T5 Cumberiand Line connecting to Schofields through the Westem Suburbs of Sydney including
Parramatta and Blacktown: and

> Southern Highland Line, connecting Campbelltown with rural regional centres such as Bowral and
Goulbourn.

Commuters can access both of these stations by the 881 bus route from the subject site, Rail journeys to
major centres within Sydney are generally under an hour; train journeys from Campbelitown Station to
Sydney CBD, Parramatta CBD and Sydney Airport can each be completed in less than an hour, whilst a
journey to Liverpool Station is under 30 minutes.

Campbelltown train station has both kiss and ride and park and ride facilities on the western side of the
station for commuters. This provides approximately 1130 spaces with an additional 20 spaces of on street
parking.
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26 Existing Pedestrian and Cyclist Facilities in the sorrounding area
261 Cycling facilities

A shared path joining to the site entrance at Saddle Close connects to the northemn part of Currans Hill,
however it is disconnected from the shared paths and on-road facilities to the south, indicated in Figure 2-5.
No other entrance to the subject site has an existing cycling connection. Cyclists can access Campbelltown
and other areas in Sydney's south-west via the on-road shoulder facilities on Narellan Road.,

Figure 2-5 Cycleway Map of Currans Hill
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2.6.2 Pedestrian facilities

Footpaths connect Currans Hill to Narellan Road, however many roads have footpaths that are disconnected
or are only on one side such as at the subject site entrances at Horseman Place and Saddie Close. A
footpath is also provided on the un-named road running south from the south-western corner of the site to
Narelian Road.
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3.1 Proposed Development

This planning proposal aims to rezone existing E4 — Environmental Living and E2 — Environmental
Conservation land to R2 - Low Density Residential. The proposed development will comprise the following:

> Up to 200 residential aliotments
> Parklands

> Internal road networks
The existing zoning and the proposed re-zoning are summarised in Figure 3-1,
Figure 3-1 Existing and Proposed Zoning Maps

Existing Zoning Proposed Re-Zoning

It is important to note that the site currently has an approval for 21 residential sites and that while this
assessment conservatively evaluates the impact of an indicative yield of 200 lots, the actual yield is more
likely to be in the order of 180 lots (subject to further investigations / design). As such, the proposed scheme
would result in circa 160 lots in addition to those already approved, As explained, the assessment
conservatively assumes 200 lots for the purposes of the trip generation calculations.
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3.2 Access Arrangement

While the |ot layout and distribution across the precinct hasn't been defined yet, vehicular access into and

out of the proposed Manocka Valley Stagea development is envisaged to consist of the following:

1. l;‘o:‘m Place — access anticipated to be restricted to an extension of the existing cul-de-sac for a small number of

ellings;

2. Sadde Close - to provide access to a limited number of dwellings at the central part of the site (not to function as the
main access point to the overall development); '

3. New access off Manooka Road (just north of Pimlico Ave), anticipated to provide access to a substantial proportion of
the total number of dwellings.

4. Caulfield Close — anticipated to consist of converting the Oaklawn Street / Caulfield T intersection to a four-way
intersection to aliow access to small number of lots (cul-de sac)

Figure 3-2 Proposed Access Arrangement

It must be noted that Saddle Close and Horseman Place are currently minor roads with cul-de-sacs. To
reduce a significant increase in traffic on the minor roads, a minor extension to the cul-de-sacs at Saddle
Close and Horseman Place should be considered instead. This would force most vehicles to travel up north
to use the new access directly off Manooka Road, reducing the impact on the minor road network in the
adjacent development.
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4.1 Traffic Generation

An indication of the traffic generation potential of the proposed Manooka Valley Stage 3 is sourced from the
Roads and Maritime's Technical Direction (TDT 2013/04a), which nominates the following traffic generation
rates applicable to the proposed development;

Low Density Residential Dwellings (Sydney)

> AM Peak: 0.95 peak hour vehicle trips per dwelling

> PM Peak: 0.99 peak hour vehicle trips per dwelling

Accordingly, the proposed 200 residential lots within Stage 3 of the Manooka Valley Development is

estimated to generate approximately 190 trips during the AM peak hour and 198 during the PM peak hour as
summarised in Table 4-1.
Table 4-1 Traffic Generation Summary
RMS Guide Traffic Generation
Land Use " Quantum
Refinkice AM Peak PM Peak

Residential Low-Density 200 lots 190 trips 198 trips
4.2 Trip Distribution and Assignment
4.21 Directional Distribution

The directional distribution and assignment of traffic generated by the proposed development would be
influenced by a number of factors:

> Configuration of the adjoining local road network in the vicinity of the site

> Accessibility and suitability of the local road network to cater for additional traffic

> Existing operation of intersections providing access around the adjoining road network
> Development of a residential lots layout within the subject area

> Surroundings employment centres, retails centres and schools in relation to the site

> Likely distribution of employee's residences in relation to the site

> Configuration of the access arrangement to the site.

Having considered all of the above and Census Journey to Work (JTW) data, the directional distribution of
development generated traffic is established in Figure 4-1.
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Figure 4-1 Directional Traffic Distribution

PR

The above figure indicates 70% of generated trips will head east towards Campbelltown and Sydney CBD
and 30 % of generated trips will head west towards Camden,

Notwithstanding the above, there will be a proportion of vehicles generated from the proposed precinct that
may not contribute to a peak hour car ftrip to or from the Narellan Road and Tramway Drive intersection.
Areas west and northwest of the proposed precinct have a range of land uses which will attract vehicle trips
and have local employment opportunities. This includes a supermarket, recreational facilities, educational
facilities and an industrial area in Smeaton Grange. Gregory Hills and Oran Park have mixed land uses
including small retail and education facilities. Connections to Camden Valley \Way from the proposed precinct
may support trips made to these areas west and reduce the dependence on Nareilan Road.

Improved public transport infrastructure (such as additional bus services and alternative bus routes) and
improved walking and cycling facilities would help reduce reliance on private vehicle usage.

In summary, the traffic impact assessment described in this report consists of a conservative scenario which
does not take in consideration the above factors.
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422 Inbound/Outbound Distribution

The ratio of the inbound and outbound traffic movements is assumed to be 20.80 in the AM peak hour (i.e.
20% inbound and 80% outbound) and 80:20 in the PM peak hour (i.e. 80% inbound and 20% outbound).

4.23 Access Distribution
The envisaged access arrangements are described in Section 3.2,

For the purpose of the traffic assessment, it was assumed that 10.5% of trips will access the site via the
southern access at Horseman Place and 89.5% of trips will access the site via the other access points,

Figure 4-2 incorporates the aforementioned trip generation and directional split of Manooka Valley Stage 3.
Figure 4-2 Traffic Generation of Manooka Valley Stage 3
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4.3 Assessment Scenarios

The proposed developments are assumed to be completed in 2021. For a robust assessment on the impacts
the development will have on the surrounding road network, a 10 design year horizon will also be assessed,
The following summarises the assessment scenarios:

> 2016 Existing — Upgrade works are still being undertaken on Narellan Road. No development has
occurred.

> 2021 Base — Upgrades to Narellan Road will be completed. Five year growth rate is applied to
background traffic on Hartley Road, Narellan Road and Waterworth Drive. Only future background traffic
is assessed.

> 2021 Base + Development — Upgrades to Narellan Road will be completed. Five year growth rate is
applied to background traffic on Hartley Road, Narellan Road and Waterworth Drive. Development traffic
is added to future background trafiic to be assessed.

> 2031 Base — Upgrades to Narellan Road will be completed. Fifteen year growth rate is applied to
background traffic on Hartley Road, Narellan Road and Waterworth Drive. Only future background traffic
is assessed,

> 2031 Base + Development — Upgrades to Narellan Road will be completed. Fifteen year growth rate is
applied to background traffic on Hartley Road, Narellan Road and Waterworth Drive. Development traffic
is added to future background traffic to be assessed.
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44 Historic Background Traffic Growth

Roads and Maritime have permanent traffic counters in various key locations in NSW. The closest three (3)
permanent counters are;

Camden Valley Way - 80m East of Argyle Street, Elderslie

Broughton Street — 10m North of Moore Street, Campbelltown

Campbelltown Road — 190m North of Blaxland Road, Leumeah

The location, daily traffic and annual growth rate is summarised in Figure 4-3.
Figure 4-3 Roads and Maritime Permanent Counter Location and Daily Traffic
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Considering the expected growth found in Sydney's south-west, the historic growth rates shown in the figure
above will be considered insufficient in accurately describing the future growth in the Camden region.

e 1 ]

For the purposes of this assessment, a conservative growth rate approach was undertaken. STFM data was
obtained from Roads and Maritime. Section 4.5 of this report describes the conservative growth rate
approach used for this assessment.
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4.5 Future Background Traffic Growth

The future background traffic growth for future design year 2021 and 2031 was estimated by using the 2031
STFM model outputs provided by Roads and Maritime,

Figure 44 2031 AM STFM Data
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Figure 4-5 2031 PM STFM Data

The following methodology was adopted:

> Convert 2031 STFM mode! output 2hr peak volumes to 1hr peak volumes using a factor of 0.55

> Calculate the average annual growth by comparing 2031 STFM model 1hr peak volumes to 2016 existing
1hr peak volumes on three major roads:

- Narellan Road 7% per annum
- Hartiey Road 0.3% per annum
- Waterworth Crive 8.3% per annum.

> Apply the above average annual growth rates to the existing survey data to estimate future background
traffic volumes for 2021 and 2031.

Figure 4-6 illustrates the background traffic growth approach methodology.
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Figure 4-6 Future Background Traffic Growth Methodology
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« Turning movements are basad on traffic
survey data undertaken on 08/12/2016.

* Background growth of 7%, 0.3% and 8.3%
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Road, Hartley Rozd and Waterworth Drive
respectively,
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The methodology assumes that Narelian Road will experience the majority of traffic growth in the area. The
traffic growth is attributable to the significant population growth anticipated in the Camden LGA to the west of
the study area. It is assumed that the greater Manooka Valley development area is fully developed and
therefore no significant growth will occur to the local access roads.
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4.6 Level of Service Criteria for intersections

In an urban area, the capacity of a road network can be largely determined by the capacity of the controliing
intersections. The existing intersection operating performance was assessed using the SIDRA software
package to determine the Degree of Saturation (DOS), Average Delay (AVD in seconds) and Level of
Senvice (LoS) at each intersection. The key indicator of intersection performance is Level of Senvice, where
results are placed on a continuum from ‘A’ to 'F’, as shown in Table 4-2,

Table 4-2 Intersection Level of Service

LoS  Traffic Signal / Roundabout Give Way / Stop Sign / T~Junction Control

A Good operation Good operation

B Good with acceptable delays and spare capacity Acceptable delays and spare capacity

C Satisfactory Satisfactory, but crash study required

D Operating near capacity Near capacity and crash study required

E gkd:mcny at signals, incidents will cause excessive At capacity and requires alternative control model

VES

F Unsatisfactory and requires additional capacity Exceeds capacity and requires alternative control

Roundabout requires altemative control mode mode

The Average Vehicle Delay (AVD) provides a measure of the operational performance of an intersection as
indicated in Table 4-3 which relates AVD to LoS. The AVDs should be taken as a guide only as longer
delays could be tolerated in some locations (i.e. inner city conditions) and on some roads (i.e. minor side
street intersection with major arterial route). For traffic signals, the average delay over all movements should
be taken. For roundabouts and priority control intersections (sign control) the critical movement for level of
service assessment should be that movement with the highest average delay.

Table 4-3 Intersection Average Vehicle Delay
LoS Average Delay per Vehicle (seconds)

Less than 14

15t0 28

29t042

431056

571070

F More than 70

mo o w|»

The degree of saturation (DOS) is another measure of the operational performance of individual
intersections. For intersections controlled by traffic signals both queue length and delay increase rapidly as
DOS approaches 1.000. It is usual to attempt to keep DOS to less than 0.9. DOS in the order of 0.7
generally represent satisfactory intersection operation, when DOS exceed 0.9 vehicle queues can be
expected.
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4.6.2 Narellan Road / Hartley Road / Waterworth Drive

The existing layout of Narellan Road / Hartley Road / Waterworth Drive is illustrated in Figure 4-7.
Figure 4-7 Existing Narellan Road / Hartley Road / Waterworth Drive Intersection Layout
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The ultimate layout of Narellan Road / Hartley Road / Waterworth Drive after the current upgrades is

llustrated in Figure 4-8.

Figure 4-8 Future Narellan Road / Hartley Road / Waterworth Drive Intersection Layout
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The SIDRA assessment of Narellan Road / Hartley Road / Waterworth Drive intersection for all assessment
scenarios are summarised in Table 4-4. By 2021, the intersection will be upgraded according to the layout
provided from Roads and Maritime (Appendix B). The 2021 and 2031 assessment scenarios have included
these committed upgrades.

Table 4-4 Narellan Road / Hartley Road / Waterworth Drive Intersection SIDRA Results

AM Peak PM Peak
Scenario

pos Delay (s) LoS DoS Delay (s) LoS
2016 Existing 0877 384 [ 1.001 305 c
2021 Base 0.893 366 c 0.848 325 ¢
2021 Base + Development 0893 37.3 e 0.848 324 @
2031 Base 0,885 55.8 D 1.038 778 F
2031 Base + Development 0.885 56.5 E 1.038 773 3

The above SIDRA results indicate that the intersection is expected to operate unsatisfactorily in both the AM
and PM peak hour by 2031 with a LoS F regardless of proposed development, These results are consistent
with Narellan Road Upgrade — Camden Valley Way to Blaxland Road / Gilchrist Drive report by AECOM
(2013). The SIDRA movement summarised are found in Appendix C.
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463 Hartley Road / Currans Hill Road / McPherson Road
The layout of Hartley Road / Currans Hill Road / McPherson Road is illustrated in Figure 4-9,
Figure 4-9 Hartley Road / Currans Hill Road / McPherson Road Intersection Layout
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The SIDRA assessment of Hartley Road / Currans Hill Road / McPherson Road intersection for all
assessment scenarios are summarised in Table 4.5,

Table 4-5 Hartley Road / Currans Hill Road / McPherson Road Intersection SIDRA Results

AM Peak P Peak
Scenano

DoS Delay (s) LoS DOS Delay (s) LoS
2016 Existing 0.169 25.8 B 0.142 132 A
2021 Base 0.176 26.4 B 0.144 133 A
2021 Base + Development 0.181 27.0 B 0.154 140 A
2031 Base 0.185 27.7 B8 0.146 135 A
2031 Base + Development 0.190 284 g 0.157 14.2 A

The above SIDRA results indicate that the intersection is expected to operate satisfactorily in both the AM
and PM peak hour for all assessment scenarios with a LoS B or better. The SIDRA movement summarised
are found in Appendix C.

~
(2]
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464 Narellan Road / Mount Annan Drive / Tramway Drive
The existing layout of Narellan Road / Mount Annan Drive / Tramway Drive is illustrated in Figure 4-10,
Figure 4-10 Existing Narellan Road / Mount Annan Drive / Tramway Drive Intersection Layout
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The ultimate layout of Narellan Road / Mount Annan Drive / Tramway Drive after the current upgrades is
illustrated in Figure 4-11.

Figure 4-11 Future Narellan Road / Mount Annan Drive / Tramway Drive Intersection Layout
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The SIDRA assessment of Narellan Road / Mount Annan Drive / Tramway Drive intersection for all
assessment scenarios are summarised in Table 4-6. By 2021, the intersection will be upgraded according to
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the layout provided from Roads and Maritime (Appendix B). The 2021 and 2031 assessment scenarios
have included these committed upgrades.

Table 4-6 Narellan Road / Mount Annan Drive / Tramway Drive Intersection SIDRA Results

AM Peak PM Peak
Scenario
Dos Delay (s) LoS DOS Delay (s} LoS
2016 Existing 1.028 86,5 F 1.030 742 F
2021 Base 1.063 1253 F 1.089 131.8 F
2021 Base + Development 1.079 1268 F 1470 164.0 F
2031 Base 1371 3511 F 1483 4288 F
2031 Base + Development 1.375 367.6 F 1.632 470.2 F

The above SIDRA results indicate that the intersection is expected to operate unsatisfactorily in both the AM
and PM peak hour by 2021 with a LoS F regardiess of proposed development, These results are consistent
with Narellan Road Upgrade — Camden Valley Way to Blaxland Road / Gilchrist Drive report by AECOM
(2013). The SIDRA movement summarised are found in Appendix C.

Further to the above, it should be noted that the increase in traffic volumes is relatively small in comparison
with the expected future year volumes utilising the intersection.

Based on the outcomes of the SIDRA assessment, Cardno believes further investigation with the input of
RMS should be considered. The methods adopted to calculate the forecasted future year volumes is
considered overly conservative and further liaison with RMS would allow a less conservative yet more
accurate estimate of the future year volumes.
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4.6.5 Currans Hill Drive / Tramway Drive
The layout of Currans Hill Drive / Tramway Drive is illustrated in Figure 4-12,

Figure 4-12 Currans Hill Drive / Tramway Drive Intersection Layout
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The SIDRA assessment of Currans Hill Drive / Tramway Drive intersection for all assessment scenarios are
summarised in Table 4-7.

Table 4-7 Currans Hill Drive / Tramway Drive Intersection SIDRA Results

AM Peak PM Peak
Scenario
DOS Delay (s) Los DOS Delay (s} LoS
2016 Existing 0.242 12.0 A 0.226 121 A
2021 Base 0242 12.0 A 0.226 121 A
2021 Base + Development 0.258 127 A 0.241 13.0 A
2031 Base 0242 12.0 A 0.226 121 A
2031 Base + Development 0256 12.7 A 0.241 13.0 A

The above SIDRA results indicate that the intersection is expected to operate satisfacterily in both the AM
and PM peak hour for all assessment scenarios with a LoS A or better. The SIDRA movement summarised
are found in Appendix C.
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4.6.6 Currans Hill Drive / Spring Hill Circle
The layout of Currans Hill Drive / Spring Hill Circle is illustrated in Figure 4-13,
Figure 4-13 Currans Hill Drive / Spring Hill Circle Intersection Layout
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The SIDRA assessment of Currans Hill Drive / Spring Hill Circle intersection for all assessment scenarios are
summarised in Table 4-8.

Table 4-8 Currans Hill Drive / Spring Hill Circle Intersection SIDRA Resuits

AM Peak PM Peak
Scenario

Dos Delay (s) LoS Dos Delay (s) LoS
2016 Existing 0.049 55 A 0.133 5.1 A
‘2021 Base 0.049 65 A 0.133 5.1 A
2021 Base + Development 0.056 56 A 0.165 52 A
2031 Base 0.048 55 A 0133 51 A
2031 Base + Development 0.056 56 A 0.165 52 A

The above SIDRA results indicate that the intersection is expected to operate satisfactorily in both the AM
and PM peak hour for all assessment scenarios with a LoS A or better, The SIDRA movement summarnised
are found in Appendix C.
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4.6.7 Spring Hill Circle / Glenfield Drive
The layout of Spring Hill Circle / Glenfield Drive is illustrated in Figure 4-14.
Figure 4-14 Spring Hill Circle / Glenfield Drive Intersection Layout
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The SIDRA assessment of Spring Hill Circle / Glenfield Drive intersection for all assessment scenarios are
summarised in Table 4-9.

Table 4-9  Spring Hill Circle / Glenfield Drive Intersection SIDRA Results

AM Peak PM Peak
Scenario
DOS Delay (s) LoS DOS Delay (s} LoS
2016 Exiﬂhg 0,032 54 A 0.078 52 A
2021 Base 0,032 54 A 0.078 52 A
2021 Base + Development 0.043 59 A 0.188 54 A
2031 Base 0.032 54 A 0.078 52 A
2031 Base + Development 0.043 59 A 0.188 54 A

The above SIDRA results indicate that the intersection is expected to operate satisfactorily in both the AM
and PM peak hour for all assessment scenarios with a LoS A or better. The SIDRA movement summarised
are found in Appendix C.
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468 Spring Hill Circle / Manooka Road
The layout of Spring Hill Circle / Manooka Road is illustrated in Figure 4-15.
Figure 4-15 Spring Hill Circle / Manooka Road Intersection Layout
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The SIDRA assessment of Spring Hill Circle / Manooka Road intersection for all assessment scenarios are
summarised in Table 4-10,

Table 4-10 Spring Hill Circle / Manooka Road Intersection SIDRA Results

AM Peak PM Peak
Scenario
DOS Delay (s) LoS DOS Delay (s} LoS
2016 Exhhg 0.030 50 A 0.020 4.7 A
2021 Base 0.030 50 A 0.020 4.7 A
2021 Base + Development 0.118 52 A 0.043 52 A
2031 Base 0.030 50 A 0.020 47 A
2031 Base + Development 0.118 52 A 0.043 5.2 A

The above SIDRA results indicate that the intersection is expected to operate satisfactorily in both the AM
and PM peak hour for all assessment scenarios with a LoS A or better. The SIDRA movement summarised
are found in Appendix C.
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4.7 SIDRA Intersection Assessment Summary
The modelling assessment cutcomes are summarised below:

> |n 2021 without development, the model results indicate that the intersections in the vicinity of the
proposed development will operate satisfactorily at LoS B or better, except the intersection at Narellan
Road / Mount Annan Drive / Tramway Drive. This intersection would operate at LoS F during peak hours.

> In 2031 without development, the model results indicate that the intersections in the vicinity of the
proposed development will operate satisfactorily at LoS B or better, except the intersection at Narellan
Road /Hartley Road / Waterworth Drive and Narellan Road / Mount Annan Drive / Tramway Drive. These
intersections would operate at LoS E and F during the peak hours.

> The model results are consistent with the findings of the Narellan Road Upgrade — Camden Valley Way to
Blaxland Road / Gilchrist Drive report by AECOM (2013), which found that even with the committed
intersection upgrades, the Narellan Road / Hartley Road / Waterworth Drive and Narellan Road / Mount
Annan Drive / Tramway Drive intersections would fail to operate satisfactorily during peak hours in the
2011 (+20% additional traffic) scenario

> The proposed development is expected to generate a total (including inbound/outbound) of 180 trips
during the AM peak hour and 198 trips during the PM peak hour (based on a total development yield
conservatively assumed to be 200 lots for trip generation calculation purposes)

The future year traffic forecasts along Narellan Road are based on the interpretation of strategic modelling
data, which is believed to be the most suitable methodology to estimate future year volumes using publicly
available data (provided by RMS). However, as explained, the results indicate that the upgrades currently
under construction will still result in unsatisfactory operation of the Narellan Road / Mount Annan Drive /
Tramway Drive.

It is possible that RMS holds more detailed traffic modelling data for this corridor and/or this intersection
which could show a different range of traffic volumes and therefore different results for the intersection
operation.

w
&

11 July 2017 Cargno

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 391

ORDO5

Attachment 4



ORDO5

Attachment 4

Attachment 4 Traffic Impact Assessment - Manooka PP

‘ , Ca’vdm Trafic Impact Assessment

Manooka Stage 32 Flanning Proposal

5 Parking

The statutory car parking requirements are set out in the Camden Council's Development Control Plan
(DCP) 2011.

Minimum car parking space for dwelfings with 1 to 2 bedrooms is 1 parking space.
Minimum car parking space requirement for dwellings with more than 2 bedrooms is 2 parking spaces
In both instances, at least one car parking space behind the building line.

The parking provisions of each lot must comply with Council's DCP and will be addressed in a future
development application.

11 July 2017 Cargno
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6 Conclusions

Cardno has been commissioned by Landco/Wolin JV to produce a Traffic Impact Assessment (TIA) to
accompany a planning proposal seeking consent for the rezoning of Lot 627 DP 1163903 located at 2078
Turner Road, Currans Hill.

The following conclusion outlines the analysis and discussions presented within this report:

6.1 Traffic Assessment / Traffic Generation

> The model results are consistent with the findings of the Narellan Road Upgrade — Camden Valley Way to
Blaxland Road / Gilchrist Drive report by AECOM (2013)

> Model results for 2021 without development indicate the intersections in the vicinity of the subject site will
operate satisfactorily at LoS B or better, except Narellan Road / Hartley Road / Waterworth Drive which
will operate at LoS F.

> Model results for 2031 without development indicate the intersections in the vicinity of the subject site will
operate satisfactorily at LoS B or better, except Narellan Road / Hartley Road / Waterworth Drive and
Narellan Road / Mount Annan Drive / Tramway Drive which will operate at LoS E and LoS F.

> The model results indicate that the proposed development will have an insignificant impact to the average
delay of the assessed intersections in the vicinity of the development during peak hour periods in opening
year 2021 and future horizon year 2031

> The proposed development is expected to generate 190 trips in the AM peak hour and 198 trips in the PM
peak hour

> Journey to Work data indicate 30% of trips are west-bound and 70% of trips are east-bound

6.2 Accessibility / Connectivity
> The nearest public transport provision is located approximately 400m from the access of the subject site
> Internal road layout to comply with Council's DCP

> The parking provisions of each lot must comply with Council's DCP and will be addressed in a future
development application

6.3 Further Work

> A conceptual residential lots master plan to be developed is required detailing the traffic implications
connecting the subject area to the adjacent local road network

> Consultation with public transport authorities may be required to confirm potential extension of the
existing bus routes

> Consultation with RMS to confim if more detailed traffic modelling data for the Narellan Road corridor is
available {which could show a different range of traffic volumes and therefore different results for the
intersection operation)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Manooka Stage 3 Planning Proposal

APPENDIX

SIDRA MOVEMENT SUMMARIES
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

' Site: [2016 AM Narellan Rd x Waterworth Rd x Hartley Rd]

Existing Year 2016

Signals - Fixed Time Isolated Cycle Time = 80 seconds {Practical Cycle Time)

Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
vehih
South: Waterworth Dr

D Mo

1 L2 193 55 0.1€8 102 LOS A 27 198 041 066 517
2 ™ 408 6 0877 456 LOSD 205 1477 1.00 105 260
3 RZ 372 34 0833 549 LOSD 91 65.7 1 00 0497 216
Approach 973 39 0877 a1 LOSC 205 1477 058 094 299
Easl Naretan Rd

4 L2 62 20 0052 91 LOSA 04 36 024 065 545
5 T 525 139 0769 408 LOSC 124 973 1.00 091 425
& R2 3238 224 0863 531 LOSD 169 1412 100 04a7 317
Approach 1225 167 08863 425 LOSC 6a 1412 0.6 081 3885
North Hartley Rd

7 L2 256 B8 0284 105 LOSA 38 352 042 067 4614
8 ™ %1 65 0330 3350 LOSC 50 368 082 072 308
9 R2 127 4G 0853 585 LOSE G4 50.7 1.00 098 288
Approach a4 201 0853 291 LOSC 64 507 073 075 358
West Narellan Rd

10 L2 200 78 0251 203 LOSB 49 387 064 075 ATE
n ™ 537 210 0670 41 LOSC 79 650 099 084 423
12 R2 62 85 0268 290 LOSC 186 123 083 074 303
Approach 799 1©.7 0670 M9 LOSC 748 650 0 %0 081 432
All Vehicles 3641 139 0877 64 LOSC 205 1477 08% 087 371

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie

Desengbon ; Bl 3 . & 3 Distance

LOSD 01 01 0.94 094

P1 South Full Crossing 5 283

P2 East Full Crossing 53 383 LOSD 01 01 094 (I
P3 Narth Full Crossing 53 393 LOSD 01 01 054 084
P4 West Ful Crossing 53 93 LOSD 01 01 094 094
All Pedestnians 2n 383 LOSD 094 0.84

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 416
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Padesinian movement LOS values are b

sed on average delay per pedestian movement

Intecsaction LOS vaue for Pedestrans 1s basad on average delay for all pedestrian movements

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Qrganisaion CARONO (QLD) PTY LTD | Processed Monday, 23 January 2017 345 10 PM
Project WALSY DCFSOAOIDDsta 294052 - Manooks Valey S 2 & A\TraMmcRepot\ 2017012 NVAppenadiASIDR AV2016_Existing sip T

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 417

ORDO5

Attachment 4
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ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2016 PM Narellan Rd x Waterworth Rd x Hartley Rd]

Existing Year 2016
Signals - Fixed Time Isolated Cycle Time = 70 seconds {Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
vehih
South: Waterworth Dr

D Mo

! L2 64 20 0.233 a8 LOSA 32 228 0.46 068

2 T 317 20 0823 48 LOSC 1na 848 1.00 098

3 R2 256 51 0793 448 LOSD 55 401 1 00 093 308
Approach 857 30 0823 W05 LOSC 1na 848 084 0§a 354
Easl Naretan Rd

< L2 433 19 0391 124 LOS A 62 438 054 075 530
5 T 944 60 0829 59 LOSC 121 6849 1.00 097 459
& R2 252 26 1001 827 LOSF 45 120.7 1.00 1.25 244
Approach 1628 75 1001 G0 LOSC 145 120.7 0338 048 412
North Hartley Rd

7 L2 596 101 0585 ns LOS A 02 772 0.64 075 507
8 T 351 38 0480 275 LOS B 55 3gs 083 075 338
9 R2 26 44 0532 404 LOSC 34 244 09¢ 078 353
Approach 1042 T4 0585 19.6 LOSB 02 772 077 078 431
Wes! Narellan Rd

10 L2 175 86 0185 7 LOSB 28 208 0.56 072 520
n ™ 56 56 0689 297 LOSC 54 619 058 084 486
12 R2 254 12 0877 483 LOSD 103 730 1.00 1.00 30.7
Approach 1134 48 0877 35 LOSC 103 730 0s2 085 447
All Vehicles 4722 &0 1001 305 LOSC 145 120.7 086 087 415

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie
Desengbon ; Bl 3 . & 3 Distance

LOSC 01 01 0.92 092

P1 South Full Crossing 5 203

P2 East Full Crossing 53 23 LOSC 01 01 092 092
P3 North Full Crossing 53 293 LOSC 01 01 092 082
P4 West Ful Crossing 53 293 LOSC 01 01 082 0492
All Pedestnians 2n 283 LOSC 0.92 082

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Padesinian movement LOS values are b

sed on average delay per pedestian movement

Intecsaction LOS vaue for Pedestrans 1s basad on average delay for all pedestrian movements

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Qrganisaion CARDNO (GQLD) PTY LTD | Processed Monday, 23 Jenuary 2017 359 35 PM
Project WALSY DCFSOAOIDDsta 294052 - Manooks Valey S 2 & A\ TraMciReport 2017012 NVAppenaASIDR AV 2016 _Existing sip T
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ORDO5

Attachment 4

MOVEMENT SUMMARY

¥ site: [2016 AM Hartley Rd x Currans Hill Dr x McPherson Rd]

Existing Year 2016
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

vaivh 0

South. Harlley Rd

1 L2 37 57 0817 127 LOS A 162 1245 098 110 412
2 T1 779 123 0917 131 LOS A 162 1245 0938 110 4717
3 RZ 125 87 0917 1786 LOS B 162 124 § 093 110 446
Approach a8 113 0817 137 LOSA 16.2 124 5 048 110 471
East: Currans Hil Dr
A L2 192 22 (544 54 LOS A 29 206 056 082 450
5 T 15 oo 0544 52 LOSA 24 206 056 082 454
B RZ 314 30 0544 98 LOS A 29 206 056 032 4497
Approach 520 26 0544 81 LOS A 249 208 056 082 480
Noeth: Hardley Rd

7 L2 227 37 0297 48 LOS A 18 138 0338 051 501
8 T £ 263 0287 52 LOS A 18 138 039 0351 533
9 R2 19 00 0297 a5  LOSA 17 14 6 040 051 518
Approach 877 174 0297 52 LOSA 1.8 14 6 039 051 520
West: McFharson Ra

10 L2 8 00 0169 2086 LOSB 10 a4 09z 049% 373
1" ™ 2 200 0189 208 LOSH 10 29 0492 096 365
12 R2 22 571 0.169 258 LOS 10 g9 0492 096 303
Approach a3 S48 0169 242 LOS B 10 aa 0.92 098 328
all Vehicles 2171 118 0817 98 LOS A 162 124 5 088 084 485

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s specified in the Parameter Ssthngs dialog (Site tab)
Vahicke mavement LOS valuas are bacsed on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncebout Capacty Mode!l SIDRA Standar

SIDR A Standard Delay Model & used. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright £ 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
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MOVEMENT SUMMARY

¥ site: [2016 PM Hartley Rd x Currans Hill Dr x McPherson Rd]

Existing Year 2016
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

vahigles Distance

y=vh A i 2 veh 1)

South. Harlley Rd

1 L2 32 67 0621 50 LOS A 37 278 041 056 462
2 T1 456 130 0621 51 LOSA 37 278 o4 056 527
3 RZ 203 21 0621 98 LOS A 37 278 041 056 440
Approach ) 101 06 63 LOSA 37 278 0.4 056 514
East: Currans Hil Dr

4 L2 54 19 0404 59 LOS A 19 124 064 0835 450
5 T 3 oo 0404 58 LOSA 18 134 084 085 454
(=3 RZ 144 36 0404 04 LOS A 19 134 064 085 497
Approach 312 27 0404 80 LOS A 149 134 0654 085 478
Noeth Hartley Rd

7 L2 324 13 0518 586 LOS A 35 257 053 058 486
8 T 244 g5 0518 58 LOS A 35 257 054 058 3
9 R2 27 23 0518 049 LOSA 34 26.0 054 058 50.7
Approach 1196 64 0518 549 LOSA 35 2 053 058 a
West: McPFharson Rd

10 L2 a 214 0142 93 LOSA 08 54 074 081 451
" ™ 6 67 0142 87 LOS A 08 59 074 081 435
12 R2 34 63 0142 13.2 LOS A 08 59 074 081 428
Approach 79 120 0142 108 LOSA 08 59 074 081 4318
All Vehicles 2317 15 0621 65 LOS A 37 218 052 063 5038

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s speaified in the Parametar Ssthngs dialog (Site tab)
Vehicke moyement LOS valuas are based on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncabout Capacty Mode!l SIDRA Standara

SIDRA Standard Delay Model & usad. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright £ 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Qrganisation. CARDNO (QLD| PTY LTD | Protessed Monday, 23 Jdanuary 2017 3.02 17 PM
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2016 AM Narellan Rd x Mount Annan Dr x Tramway Dr]

Existing Year 2016
Signals - Fixed Time Isolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
rehvh
South: Mount Annan Dr

D Mo

i L2 16 67 0055 233 LOS B 13 g0 067 057 432
2 T 22 0o 0.055 187 LOSB 1.3 a0 087 057 378
3 R2 §74 06 1012 1231 LOSF 455 3204 100 117 168
Approach 812 07 1012 1168 LOSF 455 3204 0483 115 173
Easl Naretan Dr

< L2 129 16 0080 77 LOS A 0s 24 on 064 510
5 T 1572 45 0712 389 LOSC 35 2481 0.50 080 389
& R2 a 21 1028 1397 LOSF 322 2221 1.00 109 126
Approach 2002 118 1.028 521 LOSD 322 2481 03886 082 318
North Trarmway Dr

7 L2 534 41 0728 465 LOSD 258 187 1 0.90 105 270
8 T ] 222 0036 580 LOSE 06 44 088 061 262
9 R2 B 00 0.057 823 LOSF 03 22 093 064 238
Approach 547 44 0728 470 LOSD 258 187 1 0.90 104 270
Wes! Narellan D

10 L2 9 55 0010 ns LOS A 01 14 025 063 521
n ™ 1621 127 1027 1247 LOSF 591 4591 1.00 128 183
12 R2 18 176 021 8382 LOSF 14 1Mo 1.00 070 249
Approach 1648 130 1027 1237 LOSF 591 4551 100 127 164
All Vehicles 5108 95 1,02 865 LOSF 591 4591 083 105 225

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

ack of Lueue
Descngoon ats f Distance e

i o Do 3
P1 South Full Crossing 53 8 LOSD 02 02 068 068
P2 East Full Crossing 53 63 3 LOSF n2 02 086 096
P3 North Full Crossing 53 450 LOSE 02 02 oTe 078
P4 West Ful Crossing 53 46 5 LOSE 0.2 078 07s
All Pedastrians 2n 438 LOSE 080 020

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement

Intecsaction LOS vaue for Pedestrans 1s basad on average delay for all pedestrian movements

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

' Site: [2016 PM Narellan Rd x Mount Annan Dr x Tramway Dr]

Existing Year 2016
Signals - Fixed Time Isolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
rehvh
South: Mount Annan Dr

D Mo

i L2 5 00 015 31 LOSF 28 203 050 073 280
2 ™ 40 26 0151 686 LOSE 28 203 0.90 0673 240
3 R2 139 33 0 653 802 LOSF 71 508 100 081 221
Approach 235 3t 0653 181 LOSF 71 509 083 080 225
Easl Naretan Dr

- L2 383 14 0245 94 LOS A 4% 328 0.2¢ 067 496
5 T 2045 61 0747 297 LOSC 408 3007 083 078 443
& R2 229 22 1020 139.8 LOSF 2802 1.00 109 126
Approach 2747 50 1.030 406 LOSC 408 3007 077 079 363
North Trarmway Dr

7 L2 136 31 0186 2886 LOSC 57 412 082 068 337
8 T &8 31 0233 603 LOSE 44 s 092 07 257
9 R2 121 03 0935 19156 LOSF §23 BG4 1.00 115 168
Approach 35 22 0.986 69.0 LOSE 123 864 023 087 240
Wes! Narellan D

10 L2 24 87 0014 120 LOS A 04 32 022 065 518
n ™ 242 52 1024 1128 LOSF 294 5536 1.00 1.29 197
12 R2 131 00 0753 834 LOSF a9 632 1.00 085 258
Approach 2576 50 1024 1104 LOSF 894 6536 0%s 126 201
All Vehicles 5593 43 1.030 142 LOSF 594 6536 083 100 251

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie
Desengbon ; Bl 3 . & 3 Distance

01 01 0.58 058

P1 South Full Crossing 5 253 LOSC

P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 R LOSD 01 01 064 054
P4 West Ful Crossing 53 893 LOSF 0.2 02 008 098
All Pedestnians 2n 487 LOSE 079 0.78

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Padesinian movement LOS values are b

sed on average delay per pedestian movement

Intecsaction LOS vaue for Pedestrans 1s basad on average delay for all pedestrian movements
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Attachment 4

Attachment 4

MOVEMENT SUMMARY

@ site: [2016 AM Currans Hill Dr x Tramway Dr]
Existing Year 2016
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

veluh Y i - veh 1

SouthEast Tramway Or

< L2 240 39 0242 86 LOS A 11 18 037 088 446
g R2 139 56 0242 120 LOS A 1.1 78 037 089 435
Approsch 259 41 0242 849 LOSA 11 78 037 089 446
NeorthEast: Currans Ml Dr

7 L2 26 74 0154 46 LOSA 00 00 0.00 018 484
g T 204 36 0154 00 LOSA 00 00 000 018 459
Approach 0 33 0154 14 NA 00 o0 0.00 018 488
SouthWest Cumrars Hill Dr

. T a4 67 0233 1.2 LOSA 13 a3 043 048 454
8 R2 249 k%] 0.238 549 LOSA 13 e3 043 045 458
Approach 343 48 0.228 48 INA 13 3 043 c48 460
All Vehicles 833 40 0242 48 NA 13 g3 027 048 463

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

0 Site: [2016 PM Currans Hill Dr x Tramway Dr]
Existing Year 2016
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

vahigles Distance

veivh A v = voeh 1Y

SouthEast Tramway Or

< L2 115 ar 0226 83 LOS A 0g 63 034 092 441
8 R2 72 29 0226 121 LOS A 03 63 034 042 430
Approasch 186 14 0.226 a8 LOSA 0a 6.3 034 092 437
NerthEast: Currans Ml Dr

7 L2 a8 56 0101 45 LOS A 0o 0o 0.00 o 487
g T1 54 14 0101 00 LOS A 00 00 000 011 493
Approach 132 22 0101 04 NA 00 o0 0.00 on 442
SouthWest Cumars Hill Dr

2 T 239 18 0280 08§ LOSA 15 106 032 028 474
3 R2 231 14 0.280 54 LOSA 1.5 106 0.32 028 46.8
Approach 469 18 0.280 30 NA 15 106 032 028 479
All Vehicles fa7 21 0 280 40 NA 15 106 025 038 467

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2016 AM Currans Hill Dr x Spring Hill Circle]

Existing Year 2016
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

s=ivh ) ui a4 vah 8}

South. Currans Hill Dr

1 L2 3 34 0049 48 LOS A 02 13 004 054 459
3 R2 29 1748 0049 55 LOS A 02 13 004 054 452
Approach 60 105 0049 50 LOSA 02 1.3 00 054 455
East: Speing Hill Circle

4 L2 a3 57 0057 46 LOS A (UR1] 00 0.00 048 454
5 -1 9 Qo0 0057 00 LOS A 00 00 000 048 473
Approach 102 52 0.057 42 NA 00 o0 0.00 248 465
West Spring Hill Cirde

1" ™ 24 31 oo 03 LOSA 03 24 021 038 474
£2 R2 25 25 0.071 40 LOSA 03 24 021 038 460
Approach 119 27 gom 36 INA 03 24 o 038 464
All Vehicles 31 52 0071 41 NA 03 24 010 045 463

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

"V site: [2016 PM Currans Hill Dr x Spring Hill Circle]

Existing Year 2016
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

Tatal ) vahicles Distance: Queged
y=ivh 1] ) - veh 17

South. Currans Hill Dr

1 L2 88 12 0133 47 LOS A 05 37 01 053 459
3 R2 87 36 0.133 51 LOS A 05 37 on 053 454
Approach 176 24 0133 44 LOSA 0s 37 on 052 4586
East: Speing Hill Circle

4 L2 57 56 0.049 46 LOS A 00 0.0 0.00 034 473
5 T 34 o0 0049 00 LOSA 00 00 000 034 481
Approach <3 35 0.048 28 NA 00 o0 0.00 034 478
West Spring Hil Cirde

1" T 20 00 0040 02 LOS A 02 13 018 037 474
£2 R2 48 22 0.040 48 LOSA 02 13 018 037 46.1
Approach €8 t5 0.040 35 INA 02 13 012 037 465
All Vehicles 335 25 0133 41 NA 08 37 010 044 464

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2016 AM Glenfield Dr x Spring Hill Circle]

Existing Year 2016
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus

Total vahlcles Distance Queged

J=ivh 4 ui Y veh 4]

South: Glenfeld Dr

1 L2 25 67 0032 50 LOS A 01 09 018 052 460
3 R2 15 143 0032 54 LOS A 01 049 0138 052 455
Approach 40 158 0.022 51 LOSA 01 0a 018 052 458
East: Speing Hill Circle

4 L2 &1 17 0073 46 LOS A (UR1] 00 0.00 024 482
5 -1 77 14 0073 00 LOS A 00 00 000 024 486
Approach 128 15 0.073 20 NA 00 o0 0.00 024 484
West Spring Hill Cirde

1" ™ 29 00 0029 04 LOSA 02 13 023 028 420
£2 R2 33 161 0.039 5.2 LOSA 02 1.3 023 028 468
Approach €2 2 6 0.029 28 INA 02 13 0z 028 473
All Vehicles 240 57 0073 28 NA 02 13 00g 0390 477

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

V site: [2016 PM Glenfield Dr x Spring Hill Circle]

Existing Year 2016
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

Total H vahicles Distance: Queged
g2t A A > veh 1

South. Glenfeld Dr

1 L2 53 40 0078 47 LOS A 03 21 012 053 463
3 R2 49 00 0078 5:2 LOS A 03 21 012 053 4598
Approsch 102 21 0.078 490 LOSA 03 21 0.12 052 461
East: Speing Hill Circle

4 L2 52 20 0.04a8 45 LOS A 0o 0o 0.00 031 478
5 T 38 29 0043 00 LOS A 00 00 000 031 482
Approach 2a 24 0.048 26 NA 00 o0 0.00 031 480
West Spring Hill Cirde

1" T B8 00 0080 02 LOS A 02 15 014 018 4286
£2 R2 38 58 0.080 48 LOSA 02 15 014 012 4786
Approach 106 20 0.080 18 NA 02 15 014 019 482
All Vehicles 238 21 0078 31 NA 03 21 002 034 474

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4

MOVEMENT SUMMARY

"V site: [2016 AM Manooka Rd x Spring Hill Circle]

Existing Year 2016
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

y=ivh 1] ui a4 vah 8}

East. Spring Hill Circle

n T 7 143 0012 01 LOS A 01 04 010 035 477
12 R2 15 00 0012 46 LOS A 01 04 010 035 468
Approach 22 43 0012 3N NA 01 04 010 035 471
Neorth Manooks Rd

1 L2 41 oo 0.020 46 LOSA 01 08 008 050 484
3 R2 4 %0 0.030 50 LOS A 01 08 009 050 456
Approach 45 23 0.020 a7 LOSA 01 08 002 050 483
West Spring Hill Cirde

4 L2 2 00 0016 50 LOSA [1R1] oo 000 004 426
5 T 28 37 0.016 00 LOSA 00 o0 0.00 004 4498
Approach 21 6.2 0016 03 INA oo 00 0.00 004 488
All Vehicles 28 43 0030 30 NA 01 08 006 032 475

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

V site: [2016 PM Manooka Rd x Spring Hill Circle]

Existing Year 2016
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Moy L Demand Flows 95% Back of Qusus

vahigles Distance

velvh A ) = veh 17

East. Spring Hill Circle

" ™ 14 00 0020 01 LOS A 01 06 008 034 4798
12 R2 23 00 0020 48 LOS A 01 06 008 034 470
Approach 37 0o 0.020 28 NA 01 06 008 034 473
Nerth Manooks Rd

1 L2 23 45 0.020 47 LOS A 01 0s 0.07 051 464
3 R2 6 o0 0.020 47 LOS A 01 05 007 051 450
Approach 29 36 0020 47 LOSA 0.1 05 0.07 0.51 4623
West Spring Hill Cirde

4 L2 5 00 0013 46 LOS A 00 o0 0 00 011 424
5 T 20 oo 0.013 00 LOSA 00 00 0.00 011 494
Approach 25 o0 0013 10 INA 0o oo 0.00 on 433
All Vehicles 82 11 0020 29 NA 01 06 0086 033 418

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Processed Monday, 23 January 2017 3.02 26 PM
Project. WALISY DCFSOACIDDaa\ 2040946 . Manooka Valey Stages 1, 2 & 3TraficiRepot\ 20170 127\AppendndSIDRA2016_Existng sip7
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2021 AM Narellan Rd x Waterworth Rd x Hartley Rd]

Opening Year Base 2021

Signals - Fixed Time Isolated Cycle Time = 80 seconds {Practical Cycle Time)

Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo Total

relvh
South: Waterworth Dr

i L2 273 55 0262 122 LOS A 46 334 052 070 487
2 ™ 415 iG 07587 206 LOSC 158 1134 097 089 3z0
3 R2 526 34 0893 532 LOSD 124 850 1 00 106 283
Approach 1214 3 0893 362 LOSC 158 1389 058 092 328
Easl Naretan Rd

< L2 84 320 0084 a0 LOS A 0s 44 025 065 548
5 T 4 139 0874 421 LOSC 1659 1322 1.00 102 418
& R2 343 224 0774 431 LOSD 73 508 1.00 041 330
Approach 1541 162 0.874 418 LOSC 6o 1322 096 0as 401
North Hartley Rd

7 L2 259 B8 0:307 132 LOSA 45 428 055 070 442
8 T 265 85 0.315 285 LOS B 44 328 0388 070 331
9 R2 129 4G 0771 491 LOSD 50 4349 1.00 091 314
Approach 554 201 077 265 LOSB 56 439 077 074 368
Wes! Narellan Rd

10 L2 203 78 0210 148 LOSB 35 261 054 073 518
n ™ 725 210 0 BOS 400 LOSC 03 B47 1.00 094 428
12 R2 24 85 0321 482 LOSD 1.7 1286 098 0.73 305
Approach 1013 173 0805 358 LOSC 103 847 0 %1 088 431
All Vehicles 4421 137 0893 366 LOSC 168 1322 090 0.90 385

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie

Desengbon ; Bl 3 . & 3 Distance

LOSD 01 01 093 093

P1 South Full Crossing 5 43

P2 East Full Crossing 53 343 LOSD 01 01 043 093
P3 North Full Crossing 53 43 LOSD 01 01 093 0.83
P4 West Ful Crossing 53 43 LOSD 01 01 093 083
All Pedestnians 2n 43 LOSD 003 183

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements

SIDRA INTERSECTION 70 | Copyright © moo.mssuceuk and Associates Pty Ltd | sidrasolutions.com
Qrganisaion ( O UGLD) ETY LTD | Pro Tuesday, M . ,nmﬂ 201744230 P4
Project WAUSY DCF SOOI Dsta 294059 - ‘:11!'!”‘1,1 Valey <

stages 1, 2 8 A Trafc\Repot\ 2017012 MAppenadnt SIDR AV 2021 _Blase sp?
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2021 PM Narellan Rd x Waterworth Rd x Hartley Rd]
Opening Year Base 2021
Signals - Fixed Time Isolated Cycle Time = 80 seconds {Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo

Total

South: Waterworth Dr

i L2 374 20 0.351 129 LOS A 74 524 054 072 499
2 T 321 20 0653 328 LOSC 128 at3 0.95 081 310
3 RZ 405 51 0548 550 LOSD 100 732 1 00 099 216
Approach 100 32 0 848 342 LOSC 128 913 033 034 340
Easl Naretan Rd

< L2 534 19 0454 1ne LOS A 94 666 043 074 537
5 T 1275 60 0815 378 LOSC 193 1420 1.00 094 419
& R2 255 26 0.717 537 LOSD 58 485 100 084 315
Approach 2114 6g 0815 32§ LOSC 193 1420 085 08z 437
North Hartley Rd

7 L2 84 101 0680 190 LOSB 155 178 078 088 453
8 T 356 386 0442 340 LO3C 68 501 082 075 304
9 R2 7 44 0605 514 LOSD 44 azo 1.00 080 318
Approach 1057 T4 0660 27.0 LOSB 155 1178 035 083 388
Wes! Narellan Rd

10 L2 177 86 0157 123 LOS A 26 120 042 070 54.2
n ™ 1020 56 0630 313 LOSC 134 280 054 080 476
12 R2 342 12 0826 571 LOSE 84 524 1.00 093 278
Approach 1538 a7 0836 49 LOSC 134 930 083 082 429
All Vehicles 5808 s 0 84% 325 LOSC 193 1420 086 08% 409

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie

Desengbon ; Bl 3 . & 3 Distance

a5
g

P1 South Full Crossing 5 8

P2 East Full Crossing 53 3 LOSD 01 01 094 (I
P3 North Full Crossing 53 %56 LOSD 01 01 089 082
P4 West Ful Crossing 53 393 LOSD 01 01 094 094
All Pedestnians 2n 375 LOSD o9 09

LOSD 01 01 089 089

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements

SIDRA INTERSECTION 70 | Copyright © moo.mssuceuk and Associates Pty Ltd | sidrasolutions.com
Qrganisaion ( O (QLD) ETY LTD | Pro Tesday, M . ,nmﬂ :ul":: 24 Fid
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Stages 1, 2 4 ATratfic\Report\ 2017012 NAppena\SIDR AV 2021_Base sp?
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

¥ site: [2021 AM Hartley Rd x Currans Hill Dr x McPherson Rd]

Opening Year Base 2021
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

<UL
otal Distance

J=ivh 4 ui Y veh 4]

South. Harlley Rd

1 L2 35 57 0889 94 LOSA 121 928 086 095 435
2 T1 1 123 0869 103 LOS A 121 azs 086 095 499
3 R2 119 87 0869 48 LOS B 121 azs 086 08as 466
Approach 05 113 0864 108 LOSA 121 a28 036 04as 493
East: Currans Hil Dr
A L2 182 22 D511 51 LOS A 25 182 053 079 451
5 T " oo 0511 50 LOSA 25 18.2 053 079 4586
g RZ 238 30 0511 96 LOS A 25 182 0453 079 483
Approach 434 26 03s1 78 LOSA 25 18.2 053 079 48.2
Noeth: Hardley Rd

7 L2 216 37 0,282 48 LOS A 16 126 0.36 050 50.2
8 T 415 %32 0282 5.2 LOSA 16 128 037 050 534
9 RZ 18 0o 0282 a5 LOSA 16 134 037 050 519
Approach 40 180 0282 52 LOSA 18 134 037 050 521
West: McFharson Ra

10 L2 8 00 0138 184 LOSB 08 78 082 045 384
1" ™ 2 200 0138 183 LOSH 08 78 038 095 376
12 R2 2 571 0.128 235 LOS 08 78 089 095 312
Approach | S48 0138 219 LOS B 08 78 089 095 338
all Vehicles 2079 120 0869 85 LOS A 121 928 083 077 488

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s specified in the Parameter Ssthngs dialog (Site tab)
Vahicke mavement LOS valuas are bacsed on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncebout Capacty Mode!l SIDRA Standar

SIDR A Standard Delay Model & used. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Qrganisation. CARDNO (QLD) PTY LTD | Frotessed Twssday, 24 January 2017 43520 PM
Froject WALISY DCFSO2%0D-Datal 204032 - Manooka Valey Stages 1.2 & 2TraficiRepot\20170127VAppendix\SIDR AV 2021_Base sp7
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

¥ site: [2021 PM Hartley Rd x Currans Hill Dr x McPherson Rd]

Opening Year Base 2021
Roundabout

Movement Performance - Vehicles

Moy L Demand Flows 95% Back of Qusus

vahigles Distance

y=vh A i 2 veh 1)

South. Harlley Rd

1 L2 32 67 0627 50 LOS A 37 285 042 058
2 T1 503 130 0627 51 LOSA 37 285 042 056
3 RZ 203 21 0627 98 LOS A 37 285 042 056
Approach 738 101 0627 63 LOSA 37 285 3 056
East: Currans Hil Dr

4 L2 54 19 0407 60 LOS A 19 136 065 0835
5 T 3 oo 0407 58 LOSA 18 13.6 085 085
(=3 RZ 144 36 0407 105 LOS A 19 136 065 085
Approach 312 27 0407 81 LOS A 19 1386 065 085
Noeth Hartley Rd

7 L2 324 13 0523 586 LOS A 36 262 053 058
8 T 856 g 0523 58 LOS A 36 262 054 058
9 R2 27 231 06232 049 LOSA 35 264 058 058
Approach 1207 64 0523 549 LOSA 36 264 054 058
West: McPFharson Rd

10 L2 a 214 0144 94 LOSA 08 6.0 074 0381
1" ™ 6§ 67 0144 88 LOS A 08 60 07e 081
12 R2 34 63 0144 133 LOS A 08 60 074 081
Approach 79 120 0144 109 LOSA 08 60 074 081
All Vehicles 2336 15 0627 65 LOS A 37 285 052 063

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s speaified in the Parametar Ssthngs dialog (Site tab)
Vehicke moyement LOS valuas are based on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncabout Capacty Mode!l SIDRA Standara

SIDRA Standard Delay Model & usad. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Qrganisation. CARDNO (QLD) PTY LTD | Frotessed Tussday, 24 January 2017 4.23.26 P
Froject WALISY DCFSOZ40ID-Datal 294052 . Manooka Valey Stages 1,2 & 2TrafficiReport\20170127Appendix\SIDRA 2021 _Base sp7
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2021 AM Narellan Rd x Mount Annan Dr x Tramway Dr]

Opening Year Base 2021
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo Total

rehvh
South: Mount Annan Dr

1 L2 16 67 0072 312 LOSC 16 ns 076 061 3986
2 T 22 0o 0.072 256 LOSB 16 13 076 061 346
3 R2 §74 06 1042 1430 LOSF 4349 2438 100 123 151
Approach 812 o7 1042 1383 LOSF 459 3438 053 1 155
Easl Naretan Dr

- L2 129 16 0080 77 LOS A 0s 24 on 064 510
5 T 2122 45 1.027 1203 LOSF 819 8450 1.00 131 188
& R2 a 21 1028 139.8 LOSF 322 2221 1.00 1.10 12.7
Approach 2553 125 1028 1969 LOSF 219 8450 0.95 1.25 187
North Trarmway Dr

7 L2 534 41 0705 446 LOSD 253 1830 083 104 278
8 ™ g 222 0033 560 LOSD 08 48 086 060 267
9 R2 4 0o 00z8 421 LOSC 02 13 0.94 063 337
Approach 547 44 07035 448 LOSD 253 183.0 0338 103 77
Wes! Narellan D

10 L2 9 55 0.008 ns LOS A 01 14 025 063 521
th) ™ 2188 127 1 063 15086 LOSF 551 5056 1.00 137 157
12 R2 18 176 02M 832 LOSF 14 1no 1.00 070 249
Approach 2216 130 1063 1495 LOSF 651 50586 100 138 152
All Vehicles 6227 102 1063 1263 LOSF §10 85450 087 126 174

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

ack of Lusie
Deasengbon 5 f Distance e

1 o D 3
P1 South Full Crossing 53 B4 LOSD 02 02 069 069
P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 457 LOSE 02 02 07e 078
P4 West Ful Crossing 53 £8.2 LOSE 0.2 088 088
All Pedastrians n 52:2 LOSE 083 083

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements

SIDRA INTERSECTION 70 | Copyright © moo.mssuceuk and Associates Pty Ltd | sidrasolutions.com
Qrganisdion ( D (QLD) PTY LTD | Pro Tuesday, M . ;nm" [lllvij‘- 28 P
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Stages 1, 2 4 ATratfic\Repot\ 2017012 NAppena\SIDR AV 2021_Base sp?
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2021 PM Narellan Rd x Mount Annan Dr x Tramway Dr]

Opening Year Base 2021
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo Total

rehvh
South: Mount Annan Dr

i L2 5 00 0139 868 LOSF 40 283 088 075 254
p. ™ 40 26 0139 823 LOSF 40 283 038 075 218
3 R2 189 33 0712 825 LOSF 12 519 100 084 21.7
Approach 235 3t 0712 825 LOSF 7.2 519 058 083 218
Easl Naretan Dr

- L2 383 14 0243 93 LOS A 4% 326 022 067 4986
5 T 2761 61 1.014 1023 LOSF 1971 7887 1.00 125 212
& R2 229 22 1 089 168 3 LOSF 400 2854 1.00 15 1138
Approach 3463 52 1 068 Q9.0 LOSF 1671 7887 0.92 118 211
North Trarmway Dr

7 L2 136 31 0165 287 LOSC 58 414 082 068 337
8 ™ &8 31 0215 583 LOSE 43 312 080 070 262
9 R2 121 03 1051 617 LOSF 43 1011 1.00 128 142
Approach 35 22 1.051 56.6 LOSF 143 1011 023 081 210
Wes! Narellan D

10 L2 24 87 0014 ns LOS A oA 31 028 065 520
n ™ 3268 52 1 089 1745 LOSF 1151 84186 1.00 153 140
12 R2 131 00 1.054 1593 LOSF 144 10049 1.00 111 168
Approach 3423 50 1089 1728 LOSF 1151 8416 083 15 141
All Vehicles 7456 <0 1098 1318 LOSF 1151 2416 095 131 172

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie

Desengbon ; Bl 3 . & 3 Distance

01 01 056 0568

P1 South Full Crossing 5 236 LOSC

P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 PR LOSD 0.1 01 064 064
P4 West Ful Crossing 53 893 LOSF 0.2 02 008 098
All Pedastrians 2n 452 LOSE 078 073

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements

SIDRA INTERSECTION 70 | Copyright © moo.mssuceuk and Associates Pty Ltd | sidrasolutions.com
Qrganisaion ( O (QLD) ETY LTD | Pro Tesday, M . ,nmﬂ :l||v43~'r|}-M
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Stages 1, 2 4 ATratfic\Report\ 2017012 NAppena\SIDR AV 2021_Base sp?
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ORDO5

Attachment 4

Attachment 4

MOVEMENT SUMMARY

@ site: [2021 AM Currans Hill Dr x Tramway Dr]

Opening Year Base 2021
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

veluh Y i - veh 1

SouthEast Tramway Or

< L2 240 39 0242 86 LOS A 11 18 037 088 446
g R2 139 56 0242 120 LOS A 1.1 78 037 089 435
Approsch 259 41 0242 849 LOSA 11 78 037 089 446
NeorthEast: Currans Ml Dr

7 L2 26 74 0154 46 LOSA 00 00 0.00 018 484
g T 204 36 0154 00 LOSA 00 00 000 018 459
Approach 0 33 0154 14 NA 00 o0 0.00 018 488
SouthWest Cumrars Hill Dr

. T a4 67 0233 1.2 LOSA 13 a3 043 048 454
8 R2 249 k%] 0.238 549 LOSA 13 e3 043 045 458
Approach 343 48 0.228 48 INA 13 3 043 c48 460
All Vehicles 833 40 0242 48 NA 13 g3 027 048 463

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tuesday, 24 January 2017 4.23:31 P
Project: WALISY DCFSOACID D 204094 - Manodi@ Valey Stages 1, 2 & ATrafficiReport\20170127\AppenciiSIDRAN2021_Base sip7
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

@ site: [2021 PM Currans Hill Dr x Tramway Dr]

Opening Year Base 2021
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

vahigles Distance

veivh A v = voeh 1Y

SouthEast Tramway Or

< L2 115 ar 0226 83 LOS A 0g 63 034 092 441
8 R2 72 29 0226 121 LOS A 03 63 034 042 430
Approasch 186 14 0.226 a8 LOSA 0a 6.3 034 092 437
NerthEast: Currans Ml Dr

7 L2 a8 56 0101 45 LOS A 0o 0o 0.00 o 487
g T1 54 14 0101 00 LOS A 00 00 000 011 493
Approach 132 22 0101 04 NA 00 o0 0.00 on 442
SouthWest Cumars Hill Dr

2 T 239 18 0280 08§ LOSA 15 106 032 028 474
3 R2 231 14 0.280 54 LOSA 1.5 106 0.32 028 46.8
Approach 469 18 0.280 30 NA 15 106 032 028 479
All Vehicles fa7 21 0 280 40 NA 15 106 025 038 467

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tussday, 4 January 2017 4.23:31 P
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2021 AM Currans Hill Dr x Spring Hill Circle]

Opening Year Base 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

s=ivh ) ui a4 vah 8}

South. Currans Hill Dr

1 L2 3 34 0049 48 LOS A 02 13 004 054 459
3 R2 29 1748 0049 55 LOS A 02 13 004 054 452
Approach 60 105 0049 50 LOSA 02 1.3 00 054 455
East: Speing Hill Circle

4 L2 a3 57 0057 46 LOS A (UR1] 00 0.00 048 454
5 -1 9 Qo0 0057 00 LOS A 00 00 000 048 473
Approach 102 52 0.057 42 NA 00 o0 0.00 248 465
West Spring Hill Cirde

1" ™ 24 31 oo 03 LOSA 03 24 021 038 474
£2 R2 25 25 0.071 40 LOSA 03 24 021 038 460
Approach 119 27 gom 36 INA 03 24 o 038 464
All Vehicles 31 52 0071 41 NA 03 24 010 045 463

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tussday, 24 January 2017 4.23:32 P
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

V site: [2021 PM Currans Hill Dr x Spring Hill Circle]

Opening Year Base 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

Tatal ) vahicles Distance: Queged
y=ivh 1] ) - veh 17

South. Currans Hill Dr

1 L2 88 12 0133 47 LOS A 05 37 01 053 459
3 R2 87 36 0.133 51 LOS A 05 37 on 053 454
Approach 176 24 0133 44 LOSA 0s 37 on 052 4586
East: Speing Hill Circle

4 L2 57 56 0.049 46 LOS A 00 0.0 0.00 034 473
5 T 34 o0 0049 00 LOSA 00 00 000 034 481
Approach <3 35 0.048 28 NA 00 o0 0.00 034 478
West Spring Hil Cirde

1" T 20 00 0040 02 LOS A 02 13 018 037 474
£2 R2 48 22 0.040 48 LOSA 02 13 018 037 46.1
Approach €8 t5 0.040 35 INA 02 13 012 037 465
All Vehicles 335 25 0133 41 NA 08 37 010 044 464

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Organisation’ CARONO (QLDJPTY LTD | Frocessed Tussday, M January 2017 4.23:33 P
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

'V site: [2021 AM Glenfield Dr x Spring Hill Circle]

Opening Year Base 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus

Total vahlcles Distance Queged

J=ivh 4 ui Y veh 4]

South: Glenfeld Dr

1 L2 25 67 0032 50 LOS A 01 09 018 052 460
3 R2 15 143 0032 54 LOS A 01 049 0138 052 455
Approach 40 158 0.022 51 LOSA 01 0a 018 052 458
East: Speing Hill Circle

4 L2 &1 17 0073 46 LOS A (UR1] 00 0.00 024 482
5 -1 77 14 0073 00 LOS A 00 00 000 024 486
Approach 128 15 0.073 20 NA 00 o0 0.00 024 484
West Spring Hill Cirde

1" ™ 29 00 0029 04 LOSA 02 13 023 028 420
£2 R2 33 161 0.039 5.2 LOSA 02 1.3 023 028 468
Approach €2 2 6 0.029 28 INA 02 13 0z 028 473
All Vehicles 240 57 0073 28 NA 02 13 00g 0390 477

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

V site: [2021 PM Glenfield Dr x Spring Hill Circle]

Opening Year Base 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

Total H vahicles Distance: Queged
g2t A A > veh 1

South. Glenfeld Dr

1 L2 53 40 0078 47 LOS A 03 21 012 053 463
3 R2 49 00 0078 5:2 LOS A 03 21 012 053 4598
Approsch 102 21 0.078 490 LOSA 03 21 0.12 052 461
East: Speing Hill Circle

4 L2 52 20 0.04a8 45 LOS A 0o 0o 0.00 031 478
5 T 38 29 0043 00 LOS A 00 00 000 031 482
Approach 2a 24 0.048 26 NA 00 o0 0.00 031 480
West Spring Hill Cirde

1" T B8 00 0080 02 LOS A 02 15 014 018 4286
£2 R2 38 58 0.080 48 LOSA 02 15 014 012 4786
Approach 106 20 0.080 18 NA 02 15 014 019 482
All Vehicles 238 21 0078 31 NA 03 21 002 034 474

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Project: WALISY DCFSOACIDDara\ 294096 - Manodk@ Valey Stages 1, 2 & ATraficiRepot\ 20170127\ AppenaiiSIDRAV2021_Base sip7

ORDO5

Attachment 4

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 449



ORDO5

Attachment 4

Attachment 4

MOVEMENT SUMMARY

"V site: [2021 AM Manooka Rd x Spring Hill Circle]

Opening Year Base 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

y=ivh 1] ui a4 vah 8}

East. Spring Hill Circle

n T 7 143 0012 01 LOS A 01 04 010 035 477
12 R2 15 00 0012 46 LOS A 01 04 010 035 468
Approach 22 43 0012 3N NA 01 04 010 035 471
Neorth Manooks Rd

1 L2 41 oo 0.020 46 LOSA 01 08 008 050 484
3 R2 4 %0 0.030 50 LOS A 01 08 009 050 456
Approach 45 23 0.020 a7 LOSA 01 08 002 050 483
West Spring Hill Cirde

4 L2 2 00 0016 50 LOSA [1R1] oo 000 004 426
5 T 28 37 0.016 00 LOSA 00 o0 0.00 004 4498
Approach 21 6.2 0016 03 INA oo 00 0.00 004 488
All Vehicles 28 43 0030 30 NA 01 08 006 032 475

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

"V site: [2021 PM Manooka Rd x Spring Hill Circle]

Opening Year Base 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Moy L Demand Flows 95% Back of Qusus

vahigles Distance

velvh A ) = veh 17

East. Spring Hill Circle

" ™ 14 00 0020 01 LOS A 01 06 008 034 4798
12 R2 23 00 0020 48 LOS A 01 06 008 034 470
Approach 37 0o 0.020 28 NA 01 06 008 034 473
Nerth Manooks Rd

1 L2 23 45 0.020 47 LOS A 01 0s 0.07 051 464
3 R2 6 o0 0.020 47 LOS A 01 05 007 051 450
Approach 29 36 0020 47 LOSA 0.1 05 0.07 0.51 4623
West Spring Hill Cirde

4 L2 5 00 0013 46 LOS A 00 o0 0 00 011 424
5 T 20 oo 0.013 00 LOSA 00 00 0.00 011 494
Approach 25 o0 0013 10 INA 0o oo 0.00 on 433
All Vehicles 82 11 0020 29 NA 01 06 0086 033 418

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

B site: [2021 AM Narellan Rd x Waterworth Rd x Hartley Rd]

Opening Year Base + Development 2021
Signals - Fixed Time Isolated Cycle Time = 80 seconds {Practical Cycle Time)

Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mo

i

Mo

Total

velih

South: Waterworth Dr

(K18 Damand Flows

Attachment 4

i L2 273 55 0276 151 LOS A 49 359 0:55 o7 488
2 ™ 415 iG 0829 361 LOSC 174 1254 1.00 099 295
3 R2 526 34 0893 532 LOSD 124 8580 100 106 283
Approach 1214 3a 0893 383 LOSC 174 1254 080 098 318
Easl Naretan Rd

< L2 84 320 0084 a0 LOS A 0s 44 025 065 548
5 T 4 139 0874 421 LOSC 1659 1322 1.00 102 418
& R2 343 224 0774 431 LOSD 73 50 1.00 041 330
Approach 1541 162 0.874 418 LOSC 6o 1322 096 0as 401
North Hartley Rd

7 L2 259 B8 0:307 132 LOSA 45 428 055 070 442
8 T 65 65 0315 285 LOS B 44 326 0838 070 331
9 R2 177 108 08zl 494 LOSD 77 521 1.00 098 317
Approach 701 187 0821 281 LOSB 17 591 072 077 365
Wes! Narellan Rd

10 L2 218 75 0222 48 LOS B 37 279 054 073 518
n ™ 725 2 0805 400 LOSC 03 B47 1.00 094 428
12 R2 24 85 0321 482 LOSD 1.7 1286 098 0.73 305
Approach 1024 1 0805 354 LOSC 103 64 7 050 088 432
All Vehicles 4430 135 0893 313 LOSC 174 1322 090 092 382

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie
Distance
n

LOSD 01 01 093 093

Deasengbon

P1 South Full Crossing 5 43

P2 East Full Crossing 53 343 LOSD 01 01 043 093
P3 North Full Crossing 53 43 LOSD 01 01 093 0.83
P4 West Ful Crossing 53 43 LOSD 01 01 093 083
All Pedestnians 2n 43 LOSD 003 183

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4

Traffic Impact Assessment - Manooka PP

Pedestnian movement LOS values are based on average delay per pedestnan movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2021 PM Narellan Rd x Waterworth Rd x Hartley Rd]

Opening Year Base + Development 2021

Signals - Fixed Time Isolated Cycle Time = 80 seconds {Practical Cycle Time)

Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo

Total

South: Waterworth Dr

! L2 374 20 0354 133 LOS A 76 539 055 0.72 495
p. ™ 3 20 0653 328 LOSC 128 at3 0.85 081 310
3 R2 405 51 0843 550 LOSD 100 732 1 00 099 216
Approach 100 32 0 548 44 LOSC 128 913 083 034 339
Easl Naretan Rd

4 L2 534 14 0454 ne LOS A 94 666 04s 074 537
5 T 1275 60 0815 378 LOSC 193 1420 1.00 094 419
& R2 256 26 0.717 537 LOSD 54 435 1.00 0383 315
Approach 2114 63 03815 32§ LOSC £103 1420 0.85 038 437
North Hartley Rd

7 L2 B34 101 0660 190 LOS B 155 1178 078 088 453
8 T 356 38 0442 340 LOSC 68 501 082 075 304
2 R2 109 3¢ 0632 524 LOSD 51 36.7 1.00 0384 313
Approach 1069 73 0682 274 LOSB 155 178 0385 0284 386
Wes! Narellan Rd

10 L2 227 52 0200 124 LOS A 34 250 042 071 54.1
k] ™ 1020 56 0650 313 LOSC 134 980 064 080 4786
12 R2 342 12 0826 571 LOSE 84 534 1.00 0693 278
Approach 1589 46 0836 M2 LOSC 134 950 083 082 432
All Vehicles 5813 56 0 845 324 LOSC 193 1420 086 08% 409

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie

Desengbon ; Bl 3 . & 3 Distance

5
9

P1 South Full Crossing 5 %6

P2 East Full Crossing 53 93 LOSD 01 01 094 094
P3 North Full Crossing 53 %56 LOSD 01 01 089 082
P4 West Ful Crossing 53 393 LOSD 01 01 094 094
All Pedestnians 2n 375 LOSD o9 08

LOSD 01 01 089 089

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4

Traffic Impact Assessment - Manooka PP

Pedestnian movement LOS values are based on average delay per pedestnan movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

¥ site: [2021 AM Hartley Rd x Currans Hill Dr x McPherson Rd]

Opening Year Base + Development 2021
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

vaivh 0

South. Harlley Rd

1 L2 37 57 0 840 149 LOS B 194 143 9 1.00 118 396
2 T1 | 123 0 940 153 LOSB 194 148 9 100 118 461
3 RZ 137 82 0840 198 LOSB 194 1489 100 118 432
Approach a64 112 0,940 158 LOSH 194 1489 1.00 118 454
East: Currans Hil Dr
A L2 240 18 0597 57 LOS A 35 249 060 083 459
5 T 15 oo 0597 56 LOSA 35 249 080 085 452
3 RZ 314 30 0587 102 LOS A 35 249 0.60 085 481
Approach 568 24 0587 82 LOS A 35 249 060 085 478
Noeth: Hardley Rd

7 L2 227 37 0305 48 LOS A 18 143 040 051 501
8 T 437 %32 0305 53 LOS A 19 143 041 0351 532
9 R2 19 00 0.305 a8 LOSA 18 151 042 051 517
Approach B33 180 0.305 53 LOSA 18 151 041 051 518
West: McFharson Ra

10 L2 8 00 0181 218 LOSB 10 106 083 047 36.7
" ™ 2 200 0181 217 LOS B 10 106 083 087 360
12 R2 22 ST 1 0.1%1 270 LOS 10 106 093 0497 298
Approach a3 S48 012 253 LOS B 10 106 083 047 321
all Vehicles 2248 117 0940 08 LOS A 194 1488 072 08g 477

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s specified in the Parameter Ssthngs dialog (Site tab)
Vahicke mavement LOS valuas are bacsed on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncebout Capacty Mode!l SIDRA Standar

SIDR A Standard Delay Model & used. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

¥ site: [2021 PM Hartley Rd x Currans Hill Dr x McPherson Rd]

Opening Year Base + Development 2021
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

vahigles Distance

yativh Al v & veh

South. Harlley Rd

1 L2 32 6.7 0 665 51 LOS A 43 326 045 057 459
2 T1 503 130 0.665 5:2 LOSA 43 328 045 057 524
3 RZ 254 17 0665 97 LOS A 43 326 045 057 483
Approach 788 a5 0 665 66 LOSA 43 328 045 057 508
East: Currans Hil Dr

4 L2 177 18 0421 61 LOS A 21 15.0 067 087 459
5 T 3 oo 0421 6.0 LOSA 21 15.0 087 087 A54
3 RZ 144 36 0431 106 LOS A 21 150 067 087 491
Approach 324 26 0431 81 LOS A 21 150 067 087 475
Noeth Hartley Rd

7 L2 324 13 0548 58 LOS A 38 282 052 062 404
8 T 856 g5 0548 63 LOS A 39 293 0860 063 527
9 R2 27 231 0548 1.5 LOSA 3a 283 061 064 502
Approach 1207 64 0548 63 LOSA 34 283 060 062 5186
West: McPFharson Rd

10 L2 a 214 0154 102 LOSA 04 66 077 034 445
" ™ 6§ 67 0154 95 LOSA 09 66 077 084 429
12 R2 34 63 0.154 140 LOS A 04a 68 077 084 422
Approach 79 120 0154 nry LOSA 039 66 077 084

All Vehicles 2380 73 0665 68 LOS A 43 326 057 065 505

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s speaified in the Parametar Ssthngs dialog (Site tab)
Vehicke moyement LOS valuas are based on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncabout Capacty Mode!l SIDRA Standara

SIDRA Standard Delay Model & usad. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2021 AM Narellan Rd x Mount Annan Dr x Tramway Dr]

Opening Year Base + Development 2021
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo Total

rehvh
South: Mount Annan Dr

1 L2 16 67 0073 2 LOSC 16 1ns o7 062 392
2 T 22 00 0.073 275 LOSB 16 1s 077 062 34.3
3 R2 §74 06 1074 166 6 LOSF 5286 3689 100 130 135
Approach 812 07 1074 808 LOSF 526 3689 053 127 138
Easl Naretan Dr

- L2 129 16 0080 77 LOS A 0s 24 on 064 510
5 T 2122 45 1.074 M9 LOSF 797 6281 100 127 198
& R2 329 18 1079 176 0 LOSF 87 2827 1.00 117 114
Approach 2531 123 1079 114 8 LOSF 797 §281 096 123 1863
North Trarmway Dr

7 L2 645 34 0325 498 LOSD 362 2610 0.96 1 264
8 ™ g 222 0033 560 LOSD 06 48 086 060 267
9 R2 4 0o 00z8 424 LOSC 02 13 0.94 063 318
Approach 559 7 0835 4949 LOSD 362 2610 096 110 262
Wes! Narellan D

10 L2 9 55 0010 n7vy LOS A 01 15 028 063 518
th) ™ 2188 127 1 063 15086 LOSF 551 5056 1.00 137 157
12 R2 18 176 02M 832 LOSF 14 1no 1.00 070 249
Approach 2216 130 1063 1495 LOSF 651 50586 100 138 152
All Vehicles 6367 100 1079 1268 LOSF a7 6281 087 127 172

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

ack of Lueue
Descngoon ats f Distance e

i o Do 3
P1 South Full Crossing 53 8 LOSD 02 02 068 068
P2 East Full Crossing 53 63 3 LOSF n2 02 086 096
P3 North Full Crossing 53 457 LOSE 02 02 o7e 078
P4 West Ful Crossing 53 81 LOSE 0.2 088 08%
All Pedastrians 2n 522 LOSE 083 083

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 458



Attachment 4

Traffic Impact Assessment - Manooka PP

Pedestnian movement LOS values are based on average delay per pedestnan movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2021 PM Narellan Rd x Mount Annan Dr x Tramway Dr]

Opening Year Base + Development 2021
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo Total

rehvh
South: Mount Annan Dr

i L2 5 00 0139 868 LOSF 40 283 088 075 254
2 ™ 40 26 0139 823 LOSF 40 283 038 075 218
3 R2 139 33 0783 556 LOSF 74 532 100 089 212
Approach 235 it 0783 851 LOSF 74 532 053 086 214
Easl Naretan Dr

- L2 383 14 0243 93 LOS A 45 326 022 067 496
5 ™ 2751 6.1 1.01§ 1033 LOSF 1088 8015 1.00 1268 210
3 R2 456 16 1.164 2435 LOSF 661 458 9 1.00 1.30 87
Approach 3580 51 1164 116 LOSF 1088 8015 0.92 1.20 182
North Trarmway Dr

7 L2 165 25 0125 261 LOSB 67 474 0.80 068 350
8 T &8 31 0215 583 LOSE 43 312 080 070 262
9 R2 121 03 1125 2176 LOSF 171 1202 1.00 138 e
Approach 54 20 1125 1008 LOSF 171 1202 080 093 188
Wes! Narellan D

10 L2 24 87 0020 134 LOS A 0s 36 032 065 507
N ™ 3268 52 1170 2353 LOSF 1298 9489 1.00 174 10g
12 R2 131 00 1.054 159 3 LOSF 144 10049 1.00 1.11 168
Approach 3423 50 1170 2308 LOSF 1288 8459 100 17 11
All Vehicles 7602 49 1170 1640 LOSF 1208 Mz 9 095 141 144

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intersecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie

Deasengton : a8l < B & 3 Distance

01 01 055 0.55

P1 South Full Crossing 5 230 LOSC

P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 EEN| LOSD 02 02 067 057
P4 West Ful Crossing 53 893 LOSF 0.2 02 008 098
All Pedestnians 2n 4348 LOSE 079 0.78

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Traffic Impact Assessment - Manooka PP

Pedestnian movement LOS values are based on average delay per pedestnan movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements
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Attachment 4

MOVEMENT SUMMARY

@ site: [2021 AM Currans Hill Dr x Tramway Dr]

Opening Year Base + Development 2021
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

veluh Y i - veh 1

SouthEast Tramway Or

4 L2 240 39 0256 90 LOS A 11 8.2 041 090 445
g R2 19 56 0256 127 LOS A 11 82 041 090 434
Approach 259 41 0.256 92 LOSA 11 82 041 290 44 4
NeorthEast: Currans Ml Dr

7 L2 a6 74 0174 46 LOS A (UR1] 00 0.00 014 485
g -1 253 29 0179 00 LOS A 00 00 000 014 491
Approach 3339 238 0178 1.2 NA 00 o0 0.00 014 489
SouthWest Cumrars Hill Dr

2 ™ 105 &0 0255 15 LOSA 14 101 047 048 4654
i3 R2 249 i3 0255 6.1 LOSA 14 101 047 048 458
Approach 55 45 0.255 48 INA 14 101 047 48 460
All Vehicles 853 38 0.256 47 NA 14 101 022 047 465

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

@ site: [2021 PM Currans Hill Dr x Tramway Dr]

Opening Year Base + Development 2021
Stop (Two-Way)

Movement Performance - Vehicles

Moy L Demand Flows 95% Back of Qusus

vahigles Distance

veivh A v = voeh 1Y

SouthEast Tramway Or

< L2 115 a7 0241 g4 LOS A 0g 67 036 092 439
8 R2 72 29 0241 130 LOS A 03 67 036 042 428
Approasch 186 14 0241 10:2 LOSA 0a 67 036 092 435
NerthEast: Currans Ml Dr

7 L2 38 56 0107 45 LOS A 0o 0o 0.00 010 487
g T1 166 13 0107 00 LOS A 00 00 000 010 494
Approach 204 21 0107 04 NA 00 o0 0.00 010 442
SouthWest Cumars Hill Dr

2 T 239 15 308 08 LOSA 18 116 032 028 478
3 R2 231 14 0.309 55 LOSA 16 16 0.32 028§ 468
Approach 520 14 0.308 28 NA 16 "8 032 028 473
All Vehicles an 20 0308 39 NA 16 e 026 038 468

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2021 AM Currans Hill Dr x Spring Hill Circle]

Opening Year Base + Development 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus

vahlcles Distsnce: Queged
s=ivh 1] ui a4 vah 8}

South. Currans Hill Dr

1 L2 42 25 0056 48 LOS A 02 16 0,03 053 459
3 R2 29 1748 0056 56 LOS A 02 18 003 053 452
Approach 72 g3 0.056 50 LOSA 02 16 0.03 0532 456
East: Speing Hill Circle

4 L2 141 37 0.083 46 LOS A (UR1] 00 000 050 463
5 -1 9 oo 0083 00 LOS A 00 00 000 050 472
Approach 51 35 0.0283 43 NA 00 o0 0.00 050 454
West Spring Hill Cirde

1" ™ 24 31 0073 0s LOSA 03 25 026 0398 472
£2 R2 25 25 0073 51 LOSA 03 25 026 039 458
Approach 119 27 0073 3B INA 03 25 02ze 039 463
All Vehicles 341 43 0083 43 NA 03 25 010 047 462

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

V site: [2021 PM Currans Hill Dr x Spring Hill Circle]

Opening Year Base + Develcpment 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

5% Back of Qusus

vahigles Distance
y=ivh 1] ) = veh 1Y

South. Currans Hill Dr

1 L2 139 68 0165 47 LOS A 0v 48 on 052 459
3 R2 &7 36 0,165 5:2 LOS A 07 438 on 052 454
Approsch 226 18 0185 490 LOSA 7 438 on 052 457
East: Speing Hill Circle

4 L2 69 45 0056 46 LOS A 0o 0o 0.00 038 472
5 T1 34 00 0056 00 LOS A 00 00 000 036 480
Approach 103 a1 0.056 31 NA 00 o0 0.00 0386 475
West Spring Hil Cirde

1" T 20 00 0041 03 LOS A 02 13 021 037 474
£2 R2 48 232 0.041 48 LOSA 02 1.3 021 037 46.1
Approach é8 t5 0041 35 INA 02 13 0 037 465
All Vehicles 388 21 0185 42 NA 0v 48 010 048 463

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

MOVEMENT SUMMARY

'V site: [2021 AM Glenfield Dr x Spring Hill Circle]

Opening Year Base + Development 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Vahigles Distsnce: Queged
J=ivh 4 ui Y veh 4]

South: Glenfeld Dr

1 L2 25 67 00863 52 LOS A 02 17 026 056 4538
3 R2 43 40 00683 57 LOS A 02 1.7 036 056 455
Approach 68 82 0.063 55 LOSA 02 1.7 026 056 456
East: Speing Hill Circle

4 L2 173 06 0158 45 LOS A 00 0o 000 031 478
5 -1 125 08 0158 00 LOS A 00 00 000 031 452
Approach 298 07 0158 27 NA 00 o0 0.00 031 480
West Spring Hill Cirde

1" ™ 29 00 00a3 08 LOSA 02 15 036 030 476
£2 R2 33 161 0.043 59 LOSA 02 15 036 0.30 465
Approach €2 2 6 0043 35 INA 02 15 0.3e 030 470
All Vehicles 228 32 0158 32 NA 02 17 00g 035 474

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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MOVEMENT SUMMARY

V site: [2021 PM Glenfield Dr x Spring Hill Circle]

Opening Year Base + Development 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

vahigles Distance Queged

y=vh A i 2 veh 1)

South. Glenfeld Dr

1 L2 53 40 0188 48 LOS A 0v 50 0.20 058 461
3 R2 166 00 01388 54 LOS A 07 50 020 056 458
Approach 219 10 0188 52 LOSA d 50 020 056 458
East: Speing Hill Circle

4 L2 81 13 0.070 46 LOS A 00 00 0.00 033 477
5 T 51 21 0070 00 LOSA 00 00 000 033 481
Approach 132 16 0.070 28 NA 00 o0 0.00 0332 478
West Spring Hill Cirde

1" T B8 00 0081 02 LOS A 02 16 013 018 425
£2 R2 38 58 0.081 50 LOSA 02 16 018 018 475
Approach 1086 20 0081 1.9 INA 02 16 018 019 481
All Vehicles 457 14 0188 38 NA 0v 50 014 041 469

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2021 AM Manooka Rd x Spring Hill Circle]

Opening Year Base + Development 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

y=ivh 1] ui a4 vah 8}

East. Spring Hill Circle

n T 7 143 0026 01 LOS A 01 09 012 044 472
12 R2 39 00 0026 47 LOS A 01 049 012 044 463
Approach 46 23 0.026 40 NA 01 0a 0.12 044 464
Neorth Manooks Rd

1 L2 184 0o 0119 47 LOSA 05 36 010 050 484
3 R2 4 50 UREE] 52 LOSA 05 36 010 050 456
Approach 188 06 011a a7 LOSA 05 36 010 050 454
West Spring Hill Cirde

4 L2 14 7 0023 48 LOSA [1R1] oo 000 018 484
5 T 28 37 0.023 00 LOSA 00 o0 0.00 018 490
Approach 42 50 0023 15 INA oo 00 0.00 018 488
All Vehicles 27 15 0139 41 NA 08 36 00g 044 467

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

"V site: [2021 PM Manooka Rd x Spring Hill Circle]

Opening Year Base + Development 2021
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

Total H Y vahigles Distance

velvh Al v = veh

East. Spring Hill Circle

1" T 14 00 0080 02 LOS A 04 27 018 047 469
12 R2 122 00 0 080 48 LOS A 04 27 018 047 461
Approach 136 0o 0.080 43 NA 04 27 018 047 462
Nerth Manooks Rd

1 L2 &0 18 0.043 46 LOS A 02 1.2 0,08 051 465
3 R2 6 o0 0043 52 LOS A 02 12 006 051 451
Approach 66 16 0.043 47 LOSA 02 12 0.06 0.51 454
West Spring Hill Cirde

4 L2 56 00 0040 46 LOS A 1] oo 000 038 474
5 T 20 oo 0.040 00 LOSA 00 00 0.00 039 478
Approach 76 o0 0.040 34 INA 0o oo 0.00 039 475
All Vehicles 278 04 0 080 41 NA 04 27 010 048 466

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2031 AM Narellan Rd x Waterworth Rd x Hartley Rd]

Future Year Base 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles
Mo (KIB) Damanl) Flowe
D Mo Total
cehih
South: Waterworth Dr

1 L2 433 55 0485 261 LOS B 189 1387 062 078 383
p. ™ AZ6 16 078 540 LOSD 291 2037 088 088 238
3 R2 835 34 0885 45 LOSF 330 2378 100 098 230
Approach 1624 40 0885 570 LOSE 30 23138 082 0nag 250
Easl Naretan Rd

4 L2 127 20 0087 9% LOSA 14 12.0 021 065 540
5 T 1692 139 0854 575 LOSE 242 462 0.69 098 358
& R2 353 224 0.787 804 LOSF 133 114 100 088 248
Approach 2172 158 0584 584 LOSE 442 2462 0.95 045 340
North Hartley Rd

7 L2 266 W6 0413 336 LOSC 128 11381 074 0385 345
8 ™ 273 65 0437 g10 LOSE g0 668 085 077 218
2 R2 133 4G 0.730 2492 LOSD 64 504 1.00 087 314
Approach 572 201 0790 478 LOSD 128 181 087 082 287
Wes! Narellan Rd

10 L2 208 78 01849 187 LOSB 61 455 047 072 4838
N T 101 290 0782 565 LOSD 2586 2113 09¢g 0388 358
12 R2 127 8.5 0779 218 LOSF 51 381 1.00 034 20.2
Approach 1437 180 0782 541 LOsSD 58 213 081 088 353
All Vehicles 5674 124 0885 558 LOS 0D 242 3462 092 0.90 316

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

ack of Lueue
Deasengbon f Distance e
im [ D
P1 South Full Crossing 53 404 LOSE 02 02 073 073
P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 514 LOSE 02 02 R:%) 053
=2} West Ful Crossing 53 565 LOSE 0.2 087 087
All Pedastrians 2n 44 LOSE 085 0.85

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2031 PM Narellan Rd x Waterworth Rd x Hartley Rd]

Future Year Base 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mo oD

Damand Flowe
Total

yelvh
South: Wateeworth Dr

D Mo

i L2 594 20 0651 307 LOSC 2986 2107 080 082 372
2 T 331 20 0805 840 LOSE 241 1713 1.00 092 212
3 R2 643 51 1036 1428 LOSF 351 256 8 100 118 143
Approach 15687 33 1036 838 LOSF 351 2568 092 088 205
Easl Naretan Rd

< L2 37 19 0700 208 LOSB 262 186 6 065 088 453
5 T 1836 60 1.038 1331 LOSF 88 580.3 1.00 132 208
& R2 262 26 0.768 48 8 LOSD 55 461 1.00 085 331
Approach 3085 63 1.028 937 LOSF 788 580.3 0.80 115 243
North Hartley Rd

7 L2 621 101 0851 437 LOSD 260 2734 087 104 317
8 T 385 38 0707 638 LOSE 126 812 047 083 213
9 R2 100 44 0641 4986 LOSD 52 a7a 1.00 079 322
Approach 1026 T4 0851 5349 LOSD 360 2734 098 094 283
Wes! Narellan Rd

10 L2 182 86 0153 46 LOSB 41 306 038 070 522
n ™ 1544 56 0777 461 LOSD 334 244 9 096 085 400
12 R2 520 12 1.009 1285 LOSF 264 1865 1.00 106 158
Approach 2252 a7 1008 626 LOSE 334 244 9 082 089 318
All Vehicles e 4 1,035 76 LOSF 188 560 3 092 102 259

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

iack of Lusus VG

Descngoon 5 A Distance :

1 o nod ™

P1 South Full Crossing 53 412 LOSE 02 02 074 074
P2 East Full Crossing 53 63 3 LOSF n2 02 086 096
P3 Narth Full Crossing 53 414 LOSE 02 02 075 075
P4 West Ful Crossing 53 65 4 LOSF 0.2 094 094
All Pedestnians 2n AT LOSE 085 0.85

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 472



Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements

SIDRA INTERSECTION 70 | Copyright © moo.mssuceuk and Associates Pty Ltd | sidrasolutions.com
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

¥ site: [2031 AM Hartley Rd x Currans Hill Dr x McPherson Rd]

Future Year Base 2031
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

vaivh 0

South. Harlley Rd

1 L2 37 57 0949 160 LOS B 208 1587 1.00 Lk 389
2 T1 813 123 0949 64 LOSB 208 1587 100 121 454
3 R2 125 87 08448 204 LOSB 208 156.7 100 1.21 426
Approach a75 113 0948 1680 LOSH 208 1587 1.00 1.21 448
East: Currans Hil Dr
A L2 192 22 0543 55 LOS A 29 210 057 083 459
5 T 15 oo 0548 53 LOSA 24 210 057 083 454
3 RZ 314 30 0548 a4 LOS A 29 210 057 083 481
Approach 520 26 0548 81 LOSA 29 210 057 0832 480
Noeth: Hardley Rd

7 L2 227 37 0306 40 LOS A 18 144 032 051 501
8 T 423 %32 0308 5.2 LOSA 19 144 040 0351 53.2
9 RZ 14q 0o 0.306 a5 LOSA 18 15.2 040 051 518
Approach 535 181 0.306 52 LOSA 14 15.2 039 051 520
West: McFharson Ra

10 L2 8 00 0185 224 LOSB 11 1049 083 047 364
1" ™ 2 200 0185 223 LOSH 11 109 043 047 357
12 R2 22 ST 1 0.185 277 LOS 11 109 093 0497 285
Approach a3 S48 0185 260 LOS B 11 109 083 047 318
all Vehicles 2222 121 0949 m4 LOS A 208 1587 07t 080 475

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s specified in the Parameter Ssthngs dialog (Site tab)
Vahicke mavement LOS valuas are bacsed on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncebout Capacty Mode!l SIDRA Standar

SIDR A Standard Delay Model & used. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation. CARDNO (QLD) PTY LTD | Frotessed Twssday, 24 January 2017 1.40:15 PM
Froject WALISY DCFSO2%0D-Data\ 204032 . Manooka Valey Stages 1.2 & 2TraficiRepot\20170127VAppendix\SIDRAV 2021 _Base sp7
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

¥ site: [2031 PM Hartley Rd x Currans Hill Dr x McPherson Rd]

Future Year Base 2031
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

vahigles Distance

y=vh A i 2 veh 1)

South. Harlley Rd

1 L2 32 6.7 06328 50 LOS A 39 297 043 058
2 T1 517 130 0628 51 LOSA 39 287 043 056
3 RZ 203 21 0628 98 LOS A 349 287 043 056
Approach 752 102 0638 63 LOSA 59 287 043 056
East: Currans Hil Dr

4 L2 54 19 0414 61 LOS A 20 140 066 086
5 T 3 oo 0414 6.0 LOSA 20 140 088 038
3 RZ 144 36 04154 106 LOS A 20 140 0.66 08s
Approach 312 27 0414 82 LOS A 20 140 066 086
Noeth Hartley Rd

7 L2 324 13 0534 586 LOS A 37 21 05 058
8 T &30 g5 0534 50 LOS A 37 271 055 058
9 RZ 27 231 0524 1.0 LOSA 36 273 058 058
Approach 1232 64 0524 549 LOSA 37 273 055 058
West: McPFharson Rd

10 L2 a 214 0146 96 LOSA 08 6.1 075 082
" ™ 6§ 67 0146 90 LOS A 08 61 075 082
12 R2 34 63 0.146 135 LOS A 08 61 075 082
Approach 79 120 0.146 n LOSA 08 61 075 082
All Vehicles 2374 18 0628 65 LOS A 39 297 053 063

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s speaified in the Parametar Ssthngs dialog (Site tab)
Vehicke moyement LOS valuas are based on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncabout Capacty Mode!l SIDRA Standara

SIDRA Standard Delay Model & usad. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Qrganisation. CARDNO (QLD) PTY LTD | Frotessed Tussday, 24 January 2017 1.40:16 P
Froject WALISY DCFSOZ40ID-Datal 294052 . Manooka Valey Stages 1,2 & 2TrafficiReport\20170127Appendix\SIDRAV 2021 _Base sp7
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2031 AM Narellan Rd x Mount Annan Dr x Tramway Dr]

Future Year Base 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
rehvh
South: Mount Annan Dr

D Mo

i L2 16 67 0023 /T LOSC 18 126 082 065 366
2 ™ 22 0o 0.088 42 LOSC 18 1286 032 065 320
3 R2 §74 06 1.363 4171 LOSF 837 5892 100 186 63
Approach 812 07 1 363 4013 LOSF 837 5882 053 181 66
Easl Naretan Dr

< L2 129 16 0080 77 LOS A 0s 24 on 064 510
5 T 3222 45 137 4009 LOSF 2233 17580 1.00 234 66
& R2 a1 21 1299 2550 LOSF 532 3783 1.00 148 5.1
Approach 3653 131 1371 2919 LOSF 2233 17520 0.97 221 68
North Trarmway Dr

7 L2 534 41 0765 495 LOSD 269 18951 093 107 262
8 T ] 222 0033 560 LOSD 08 48 086 060 267
9 R2 B 00 00z8 445 LOSD 02 14 0.94 063 328
Approach 547 44 0766 496 LOSD 2638 1951 0.93 108 263
Wes! Narellan D

10 L2 9 556 0.008 108 LOS A 01 1.2 022 062 528
n ™ 3324 127 1293 3445 LOSF %67 1216 6 1.00 207 17
12 R2 18 176 0271 8382 LOSF 14 1Mo 1.00 0.70 249
Approach 3352 129 1293 421 LOSF 156 7 12166 100 208 78
All Vehicles G453 111 1311 A1 LOSF 2233 17580 098 203 T4

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians
it Lueie

Deasengton : a8l < B & 3 Distance

01 01 063 062

1
3 a0

P1 South Full Crossing 5 LOSD

P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 B LOSD 02 02 069 059
P4 West Ful Crossing 53 655 LOSF 0.2 02 094 094
All Pedestnians 2n 503 LOSE 08 081

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 476



Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements

SIDRA INTERSECTION 70 | Copyright © moo.mssuceuk and Associates Pty Ltd | sidrasolutions.com
Jrganision ( D (QLD) PTY LTD | Pro Tuesday, M . ;nmn :uh 140,18 P
Project WAUSY DCF SO0 Dastai29405 4-‘:11!'!”‘1,1 Valey <
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

' Site: [2031 PM Narellan Rd x Mount Annan Dr x Tramway Dr]

Future Year Base 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
rehvh
South: Mount Annan Dr

D Mo

i L2 5 00 0139 868 LOSF 40 283 088 075 254
2 ™ 40 26 0139 823 LOSF 40 283 038 075 218
3 R2 189 33 0479 1128 LOSF 87 629 100 110
Approach 235 3t 0879 1071 LOSF 87 629 053 103 185
Easl Naretan Dr

- L2 383 14 0239 a0 LOS A 41 283 0.22 067 499
5 T 4154 61 1417 2455 LOSF 349 23198 1.00 248 6.1
& R2 229 22 1463 S17 LOSF 714 5023 1.00 164 s
Approach 4836 56 1 483 anrT LOSF 3149 231838 0.94 2127 g4
North Trarmway Dr

7 L2 136 31 0123 57 LOSC 66 474 082 070 307
8 T &8 31 0215 583 LOSE 43 312 080 070 262
9 R2 121 03 1.325 3284 LOSF 238 167.7 1.00 1685 7.2
Approach 35 22 1.325 1779 LOSF 238 1877 028 107 128
Wes! Narellan D

10 L2 24 87 0018 102 LOS A 03 24 023 064 534
n ™ 4064 52 | 445 4751 LOSF w67 200649 1.00 251 58
12 R2 131 00 1318 384 5 LOSF 2386 164 9 1.00 1.38 83
Approach 5119 51 1445 4706 LOSF 2867 200869 100 248 58
All Vehicles 10554 2 1463 42688 LOSF 3148 23188 0ar 230 5.3

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie

Deasengton : a8l < B & 3 Distance

01 01 0.53 053

) o
P1 South Full Crossing 53 208 LOSC

P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 47 LOSC 01 01 057 057
P4 West Ful Crossing 53 893 LOSF 0.2 02 008 098
All Pedestnians 2n 460 LOSE 078 078

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4 Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements

SIDRA INTERSECTION 70 | Copyright © moo.mssuceuk and Associates Pty Ltd | sidrasolutions.com
Qrganisaion ( O (QLD) ETY LTD | Pro Tesday, M . ,nmﬂ :lllr 140 21 Pl
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Attachment 4

Attachment 4

MOVEMENT SUMMARY

@ site: [2031 AM Currans Hill Dr x Tramway Dr]

Future Year Base 2031
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

veluh Y i - veh 1

SouthEast Tramway Or

< L2 240 39 0242 86 LOS A 11 18 037 088 446
g R2 139 56 0242 120 LOS A 1.1 78 037 089 435
Approsch 259 41 0242 849 LOSA 11 78 037 089 446
NeorthEast: Currans Ml Dr

7 L2 26 74 0154 46 LOSA 00 00 0.00 018 484
g T 204 36 0154 00 LOSA 00 00 000 018 459
Approach 0 33 0154 14 NA 00 o0 0.00 018 488
SouthWest Cumrars Hill Dr

. T a4 67 0233 1.2 LOSA 13 a3 043 048 454
8 R2 249 k%] 0.238 549 LOSA 13 e3 043 045 458
Approach 343 48 0.228 48 INA 13 3 043 c48 460
All Vehicles 833 40 0242 48 NA 13 g3 027 048 463

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tuesday, 24 January 2017 1.40:21 P
Project. NALISY DCF SO0 Daa\ 204098 - Manodka Valey Stages 1, 2 & ATrafficiRepot\ 20170 127\AppendndSIDRAV2021_Base sip7
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

@ site: [2031 PM Currans Hill Dr x Tramway Dr]

Future Year Base 2031
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

vahigles Distance

veivh A v = voeh 1Y

SouthEast Tramway Or

< L2 115 ar 0226 83 LOS A 0g 63 034 092 441
8 R2 72 29 0226 121 LOS A 03 63 034 042 430
Approasch 186 14 0.226 a8 LOSA 0a 6.3 034 092 437
NerthEast: Currans Ml Dr

7 L2 a8 56 0101 45 LOS A 0o 0o 0.00 o 487
g T1 54 14 0101 00 LOS A 00 00 000 011 493
Approach 132 22 0101 04 NA 00 o0 0.00 on 442
SouthWest Cumars Hill Dr

2 T 239 18 0280 08§ LOSA 15 106 032 028 474
3 R2 231 14 0.280 54 LOSA 1.5 106 0.32 028 46.8
Approach 469 18 0.280 30 NA 15 106 032 028 479
All Vehicles fa7 21 0 280 40 NA 15 106 025 038 467

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tuesday, 4 January 2017 1.40:22 P
Project: WALISY DCFSOACIDDaea 294096 - Manodk@ Valey Stages 1, 2 & ATraficiRepot\ 20170127\ AppendiiSIDRAV2021_Base sip7
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2031 AM Currans Hill Dr x Spring Hill Circle]

Future Year Base 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

s=ivh ) ui a4 vah 8}

South. Currans Hill Dr

1 L2 3 34 0049 48 LOS A 02 13 004 054 459
3 R2 29 1748 0049 55 LOS A 02 13 004 054 452
Approach 60 105 0049 50 LOSA 02 1.3 00 054 455
East: Speing Hill Circle

4 L2 a3 57 0057 46 LOS A (UR1] 00 0.00 048 454
5 -1 9 Qo0 0057 00 LOS A 00 00 000 048 473
Approach 102 52 0.057 42 NA 00 o0 0.00 248 465
West Spring Hill Cirde

1" ™ 24 31 oo 03 LOSA 03 24 021 038 474
£2 R2 25 25 0.071 40 LOSA 03 24 021 038 460
Approach 119 27 gom 36 INA 03 24 o 038 464
All Vehicles 31 52 0071 41 NA 03 24 010 045 463

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tuesday, 24 January 2017 1.40:23 P4
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

"V site: [2031 PM Currans Hill Dr x Spring Hill Circle]

Future Year Base 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

Tatal ) vahicles Distance: Queged
y=ivh 1] ) - veh 17

South. Currans Hill Dr

1 L2 88 12 0133 47 LOS A 05 37 01 053 459
3 R2 87 36 0.133 51 LOS A 05 37 on 053 454
Approach 176 24 0133 44 LOSA 0s 37 on 052 4586
East: Speing Hill Circle

4 L2 57 56 0.049 46 LOS A 00 0.0 0.00 034 473
5 T 34 o0 0049 00 LOSA 00 00 000 034 481
Approach <3 35 0.048 28 NA 00 o0 0.00 034 478
West Spring Hil Cirde

1" T 20 00 0040 02 LOS A 02 13 018 037 474
£2 R2 48 22 0.040 48 LOSA 02 13 018 037 46.1
Approach €8 t5 0.040 35 INA 02 13 012 037 465
All Vehicles 335 25 0133 41 NA 08 37 010 044 464

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tussday, 4 January 2017 1.40:23 P
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2031 AM Glenfield Dr x Spring Hill Circle]

Future Year Base 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus

Total vahlcles Distance Queged

J=ivh 4 ui Y veh 4]

South: Glenfeld Dr

1 L2 25 67 0032 50 LOS A 01 09 018 052 460
3 R2 15 143 0032 54 LOS A 01 049 0138 052 455
Approach 40 158 0.022 51 LOSA 01 0a 018 052 458
East: Speing Hill Circle

4 L2 &1 17 0073 46 LOS A (UR1] 00 0.00 024 482
5 -1 77 14 0073 00 LOS A 00 00 000 024 486
Approach 128 15 0.073 20 NA 00 o0 0.00 024 484
West Spring Hill Cirde

1" ™ 29 00 0029 04 LOSA 02 13 023 028 420
£2 R2 33 161 0.039 5.2 LOSA 02 1.3 023 028 468
Approach €2 2 6 0.029 28 INA 02 13 0z 028 473
All Vehicles 240 57 0073 28 NA 02 13 00g 0390 477

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
Organisation’ CARONO (QLDJPTY LTD | Frocessed Tuesday, 24 January 2017 1.40:24 P
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Attachment 4 Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

V site: [2031 PM Glenfield Dr x Spring Hill Circle]

Future Year Base 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

Total H vahicles Distance: Queged
g2t A A > veh 1

South. Glenfeld Dr

1 L2 53 40 0078 47 LOS A 03 21 012 053 463
3 R2 49 00 0078 5:2 LOS A 03 21 012 053 4598
Approsch 102 21 0.078 490 LOSA 03 21 0.12 052 461
East: Speing Hill Circle

4 L2 52 20 0.04a8 45 LOS A 0o 0o 0.00 031 478
5 T 38 29 0043 00 LOS A 00 00 000 031 482
Approach 2a 24 0.048 26 NA 00 o0 0.00 031 480
West Spring Hill Cirde

1" T B8 00 0080 02 LOS A 02 15 014 018 4286
£2 R2 38 58 0.080 48 LOSA 02 15 014 012 4786
Approach 106 20 0.080 18 NA 02 15 014 019 482
All Vehicles 238 21 0078 31 NA 03 21 002 034 474

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4

MOVEMENT SUMMARY

V site: [2031 AM Manooka Rd x Spring Hill Circle]

Future Year Base 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

y=ivh 1] ui a4 vah 8}

East. Spring Hill Circle

n T 7 143 0012 01 LOS A 01 04 010 035 477
12 R2 15 00 0012 46 LOS A 01 04 010 035 468
Approach 22 43 0012 3N NA 01 04 010 035 471
Neorth Manooks Rd

1 L2 41 oo 0.020 46 LOSA 01 08 008 050 484
3 R2 4 %0 0.030 50 LOS A 01 08 009 050 456
Approach 45 23 0.020 a7 LOSA 01 08 002 050 483
West Spring Hill Cirde

4 L2 2 00 0016 50 LOSA [1R1] oo 000 004 426
5 T 28 37 0.016 00 LOSA 00 o0 0.00 004 4498
Approach 21 6.2 0016 03 INA oo 00 0.00 004 488
All Vehicles 28 43 0030 30 NA 01 08 006 032 475

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

V site: [2031 PM Manooka Rd x Spring Hill Circle]

Future Year Base 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Moy L Demand Flows 95% Back of Qusus

vahigles Distance

velvh A ) = veh 17

East. Spring Hill Circle

" ™ 14 00 0020 01 LOS A 01 06 008 034 4798
12 R2 23 00 0020 48 LOS A 01 06 008 034 470
Approach 37 0o 0.020 28 NA 01 06 008 034 473
Nerth Manooks Rd

1 L2 23 45 0.020 47 LOS A 01 0s 0.07 051 464
3 R2 6 o0 0.020 47 LOS A 01 05 007 051 450
Approach 29 36 0020 47 LOSA 0.1 05 0.07 0.51 4623
West Spring Hill Cirde

4 L2 5 00 0013 46 LOS A 00 o0 0 00 011 424
5 T 20 oo 0.013 00 LOSA 00 00 0.00 011 494
Approach 25 o0 0013 10 INA 0o oo 0.00 on 433
All Vehicles 82 11 0020 29 NA 01 06 0086 033 418

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcellk and Associates Pty Ltd | sidrasolutions.com
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2031 AM Narellan Rd x Waterworth Rd x Hartley Rd]

Future Year Base + Development 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

D Mo Total

relvh
South: Waterworth Dr

1 L2 433 55 0510 287 LOSC 201 1472 073 079 378
2 T AZ6 iG 0839 611 LOSE 33 2261 1.00 095 218
3 RZ 835 34 0885 45 LOSF 330 237138 100 098 230
Approach 1654 40 0885 594 LOSE 30 23138 083 091 254
Easl Naretan Rd

< L2 127 320 0087 98 LOS A 14 12.0 021 065 540
5 T 1692 139 0B84 575 LOSE 442 62 0.59 098 358
3 R2 353 224 0.787 804 LOSF 133 1114 100 088 2438
Approach 2172 158 0884 584 LOSE A42 2462 0.95 04s 340
North Hartley Rd

7 L2 266 B8 04138 336 LOSC 128 1181 074 035 345
8 T 273 85 0437 g10 LOSE 80 66 8 085 077 218
9 R2 121 108 0876 544 LOSD 98 734 1.00 094 301
Approach 720 187 0876 492 LOSD 128 181 0338 084 285
Wes! Narellan Rd

10 L2 220 75 0210 92 LOSB 66 421 0as 072 484
n ™ 1Mo 210 0782 565 LOSD 258 2113 0.9%¢ 089 358
12 R2 127 85 0779 218 LOSF 51 381 1.00 084 20.2
Approach 1448 178 0732 539 LOSD 2586 213 0%t 038 354
All Vehicles BOc4 133 0885 56.5 LOSE 242 3462 083 0.90 313

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

ack of Lueue
Deasengbon f Distance e
im [ D
P1 South Full Crossing 53 404 LOSE 02 02 073 073
P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 514 LOSE 02 02 R:%) 053
=2} West Ful Crossing 53 81 LOSE 0.2 089 08s
All Pedastrians 2n 550 LOSE 085 0.85

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement

Intecsaction LOS vaue for Pedestrans 1s basad on average delay for all pedestrian movements
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2031 PM Narellan Rd x Waterworth Rd x Hartley Rd]

Future Year Base + Development 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mo oD

Damand Flowe
Total

yelvh
South: Wateeworth Dr

D Mo

i L2 594 20 0680 315 LOSC 300 2138 081 083 368
2 T 331 20 0831 G619 LOSE A7 1754 1.00 094 2086
3 R2 643 51 1036 1428 LOSF 351 256 8 100 118 143
Approach 1567 33 1026 B84 6 LOSF 351 256 8 083 100 203
Easl Naretan Rd

< L2 37 19 0700 208 LOSB 262 186 6 065 088 453
5 T 1836 60 1.038 1331 LOSF 88 580.3 1.00 132 208
& R2 262 26 0.768 48 8 LOSD 55 461 1.00 085 331
Approach 3085 63 1.028 937 LOSF 788 580.3 0.80 115 243
North Hartley Rd

7 L2 621 101 0851 437 LOSD 260 2734 087 104 317
8 T 385 38 0707 638 LOSE 126 812 047 083 213
9 R2 113 38 0658 4495 LOSD 59 427 1.00 080 322
Approach 1089 73 0851 538 LOSD 360 2734 098 094 283
Wes! Narellan Rd

10 L2 233 52 0184 148 LOSB 58 3949 032 071 520
n ™ 1544 56 0777 461 LOSD i34 244 9 096 085 400
12 R2 520 12 1.009 1285 LOSF 264 1865 1.00 106 158
Approach 2302 46 1008 616 LOSE 334 244 9 081 089 321
All Vehicles BOS4 53 1,035 113 LOSF 188 560 3 092 102 259

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

iack of Lusus

Descngoon 5 A Distance
1 o pod |
P1 South Full Crossing 53 412 LOSE 02 02 074 074
P2 East Full Crossing 53 63 3 LOSF n2 02 086 096
P3 Narth Full Crossing 53 414 LOSE 02 02 075 075
P4 West Ful Crossing 53 67 4 LOSF 0.2 08as 085
All Pedestnians 2n 44 LOSE 085 0.85

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement

Intecsaction LOS vaue for Pedestrans 1s basad on average delay for all pedestrian movements
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

¥ site: [2031 AM Hartley Rd x Currans Hill Dr x McPherson Rd]

Future Year Base + Development 2031
Roundabout

Movement Performance - Vehicles
Moy C Demand Flows

4

South. Harlley Rd

1 L2 37 57 09861 181 LOSH 254 1782 1.00 127 375
2 T1 813 123 09861 185 LOSB 234 1782 100 127 440
3 RZ 137 82 0481 228 LOS B 234 1782 100 1.27 413
Approach o386 112 0961 191 LOSH 234 1782 1.00 127 434
East: Currans Hil Dr
A L2 240 18 0600 56 LOS A 35 252 060 086 458
5 T 15 oo 0600 57 LOSA 35 252 080 038 452
B RZ 314 30 0600 103 LOS A 35 252 0.60 08s 481
Approach 568 24 0.600 83 LOS A 35 252 0.60 086 477
Noeth: Hardley Rd

7 L2 27 a7 0310 49 LOS A 18 147 040 051 501
8 T 448 %32 0310 53 LOS A 19 147 041 0351 532
9 R2 19 0o 0.310 a8 LOSA 18 155 042 051 517
Approach B35 181 0310 53 LOSA 18 155 041 051 518
West: McFharson Ra

10 L2 8 00 0180 231 LOSB 11 13 094 047 36.1
1" ™ 2 200 0120 250 LOSH 11 113 054 047 354
12 R2 22 571 0.190 284 LOS 11 113 0a4 097 283
Approach a3 S48 0.180 266 LOS B 11 "3 054 047 318
all Vehicles 2282 117 0981 123 LOS A 234 1782 072 093 487

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s specified in the Parameter Ssthngs dialog (Site tab)
Vahicke mavement LOS valuas are bacsed on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncebout Capacty Mode!l SIDRA Standar

SIDR A Standard Delay Model & used. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
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MOVEMENT SUMMARY

¥ site: [2031 PM Hartley Rd x Currans Hill Dr x McPherson Rd]

Future Year Base + Development 2031
Roundabout

Movement Performance - Vehicles

Moy L Demand Flows 95% Back of Qusus

vahigles Distance

y=vh A i 2 veh 1)

South. Harlley Rd

1 L2 32 67 0676 51 LOS A 45 344 0 46 057
2 T 517 130 D676 52 LOS A 45 344 046 057
3 RZ 254 17 0676 97 LOS A 45 344 046 057
Approach 802 a5 0676 67 LOSA 45 344 046 057
East: Currans Hil Dr

4 L2 177 18 0433 62 LOS A 22 154 063 088
5 T 3 oo 0423 6.1 LOSA 22 154 082 088
(=3 RZ 144 36 0438 07 LOS A 22 154 068 088
Approach 324 26 0438 82 LOS A 22 154 063 08g
Noeth Hartley Rd

7 L2 324 13 0554 60 LOSA 41 296 0 &0 062
8 T &30 0.559 64 LOS A 41 307 061 064
9 R2 27 231 0554 1.6 LOSA 4.1 307 082 065
Approach 1232 649 0559 64 LOSA 41 07 0.61 0.Ga
West: McPFharson Rd

10 L2 a 214 0157 104 LOSA 04 63 078 085
" ™ 6§ 67 0157 a7 LOSA (] 68 n7s 085
12 R2 34 63 0.157 142 LOS A 04a 68 078 085
Approach 79 120 0157 na LOSA 039 68 078 085
All Vehicles 2437 74 0678 68 LOS A 45 344 057 068

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method s speaified in the Parametar Ssthngs dialog (Site tab)
Vehicke moyement LOS valuas are based on average delay psr movement

Intersection and Approach LOS values are based on average delay lor all vehide movements

Rouncabout Capacty Mode!l SIDRA Standara

SIDRA Standard Delay Model & usad. Control Delay includes Gaometric Dalay

Gap-Accaptance Capacity SIDRA Standard (Akgelik M3D)

HY (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Assodiates Pty Ltd | sidrasolutions.com

Qrganisation. CASDNO (QLD) PTY LTD | Protessed Frday, 27 January 2017 10:16.00 AM
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

B site: [2031 AM Narellan Rd x Mount Annan Dr x Tramway Dr]

Future Year Base + Development 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
rehvh
South: Mount Annan Dr

D Mo

! L2 16 g7 0023 |7 LOSC 18 126 082 065 366
2 ™ 22 0D 0.028 342 LOSC 18 1286 032 065 320
3 R2 §74 06 1.363 4171 LOSF 837 5892 100 186 63
Approach o912 07 1363 4013 LOSF 837 5882 059 181 66

Easl Naretan Dr

< L2 129 16 0080 77 LOS A 0s 24 on 064 510
5 T 3222 45 1375 41249 LOSF 2248 17690 1.00 235 66
& R2 329 18 1.349 4081 LOSF 8149 4407 1.00 152 55
Approach 3és1 130 1375 3933 LOSF 224 8 17620 0.97 222 67
North Trarmway Dr

7 L2 645 14 0.906 658 LOSE 440 3167 1.00 1.20 223
8 T ] 222 0033 560 LOSD 08 48 086 060 267
9 R2 B 00 00z8 445 LOSD 02 14 0.94 0632 328
Approach 559 7 0.906 656 LOSE 440 3167 1.00 119 224
Wes! Narellan D

10 L2 9 556 0.008 107 LOS A 01 1.2 022 062 528
" T 3324 127 1.31 /08 LOSF 158 6 12388 1.00 2n T4
12 R2 18 176 021 832 LOSF 14 1Mo 1.00 0.70 249
Approach 3352 129 1311 554 LOSF 1596 12358 100 210 15
All Vehicles 8603 108 1375 3576 LOSF 2245 17680 098 205 73

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians
it Lueie

Deasengton : a8l < B & 3 Distance

1
3 a0

P1 South Full Crossing 5 LOSD

P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 B8 LOSD 02 02 070 070
P4 West Ful Crossing 53 655 LOSF 0.2 02 094 094
All Pedestnians 2n S04 LOSE 08 081

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Attachment 4

Traffic Impact Assessment - Manooka PP

Padesinian movement LOS values are b

sed on average delay per pedestian movement

Intecsaction LOS vaue for Pedestrans 1s basad on average delay for all pedestrian movements
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Attachment 4 Traffic Impact Assessment - Manooka PP

ORDO5

Attachment 4

MOVEMENT SUMMARY

' Site: [2031 PM Narellan Rd x Mount Annan Dr x Tramway Dr]

Future Year Base + Development 2031
Signals - Fixed Time lsolated Cycle Time = 150 saconds (Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles

Mow oD Damanl) Flowe

Total
rehvh
South: Mount Annan Dr

D Mo

i L2 5 00 0139 868 LOSF 40 283 088 075 254
2 ™ 40 26 0139 823 LOSF 40 283 038 075 218
3 R2 139 33 1119 2085 LOSF 122 879 100 130 113
Approach 235 3t 1119 843 LOSF 122 879 053 118 126
Easl Naretan Dr

- L2 383 14 0234 a0 LOS A 41 283 0.22 067 499
5 T 4154 6.1 1416 244 09 LOSF 3182 23445 1.00 245 6.1
3 R2 456 16 1450 5338 LOSF 2985 6092 1.00 1 68 43
Approach 5013 54 1480 A214 LOSF 3182 23445 0.94 225 83
North Trarmway Dr

7 L2 165 25 0213 324 LOSC 78 544 086 069 321
8 T &8 31 0215 563 LOSE 43 312 080 070 262
9 R2 121 03 1515 5584 LOSF 287 2025 1.00 183 5.2
Approach 54 20 1515 2258 LOSF 2 2025 023 110 103
Wes! Narellan D

10 L2 24 87 0014 ns LOS A oA a0 027 065 522
n ™ 4064 52 1.532 9553 LOSF 3035 22186 1.00 269 50
12 R2 131 00 1318 384 5 LOSF 2386 164 9 1.00 1.38 83
Approach 5118 51 1532 5454 LOSF 3035 22156 100 264 51
All Vehicles 10731 51 1.532 4702 LOSF 3182 23445 0ar 238 52

St Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method & specified inthe Farsmater Sethngs dialog (Siie tab)
Vehiclke movemert LOS values are based on average deiay per movement

Intarsecbon and Approach LOS values are based on average delay for all vehide movements

SIDRA Standard Delay Mode! s used Control Delay includes Geometne Delay

Gap-Acceplance Capacty SIDRA Standard (Akgelik M3D)

HV (%) values are caculated ror All Movement Classes of All Heavy Vehide Model Designation

Movement Performance - Pedestrians

it Llusiie
Desengbon ; Bl 3 . & 3 Distance

01 01 0.52 052

P1 South Full Crossing 5 203 LOSC

P2 East Full Crossing 53 £33 LOSF n2 02 086 096
P3 North Full Crossing 53 277 LOSC 01 01 081 051
P4 West Ful Crossing 53 893 LOSF 0.2 02 008 098
All Pedestnians 2n 465 LOSE 078 078

Level of Service (LOS ) Method. SIDR A Pedestnan LOS Method (Based on Average Delay)
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Pedestnian movement LOS values are based on average delay per pedestnan movement
Intérgaction LOS vaue or Pedestnans i1s based on average deélay for all pedestrian movements
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HvJuaxr'r-H-"t-n,;L IH\J[»]l-' od Fnday, 2 gy 2017 1016 04 AM

Froject WALSY DOF SOACIE-Dsa 294053 - Manooks Valey Stages | ) & ATraMc\Raport 201701 21 Appenant\SIDR AV 203 1_Elase +
Dewvelopment sipt

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 497

ORDO5

Attachment 4



ORDO5

Attachment 4

Attachment 4

MOVEMENT SUMMARY

@ site: [2031 AM Currans Hill Dr x Tramway Dr]

Future Year Base + Development 2031
Stop (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

veluh Y i - veh 1

SouthEast Tramway Or

4 L2 240 39 0256 90 LOS A 11 8.2 041 090 445
g R2 19 56 0256 127 LOS A 11 82 041 090 434
Approach 259 41 0.256 92 LOSA 11 82 041 290 44 4
NeorthEast: Currans Ml Dr

7 L2 a6 74 0174 46 LOS A (UR1] 00 0.00 014 485
g -1 253 29 0179 00 LOS A 00 00 000 014 491
Approach 3339 238 0178 1.2 NA 00 o0 0.00 014 489
SouthWest Cumrars Hill Dr

2 ™ 105 &0 0255 15 LOSA 14 101 047 048 4654
i3 R2 249 i3 0255 6.1 LOSA 14 101 047 048 458
Approach 55 45 0.255 48 INA 14 101 047 48 460
All Vehicles 853 38 0.256 47 NA 14 101 022 047 465

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Attachment 4

Traffic Impact Assessment - Manooka PP

MOVEMENT SUMMARY

@ site: [2031 PM Currans Hill Dr x Tramway Dr]

Future Year Base + Development 2031
Stop (Two-Way)

Movement Performance - Vehicles

Moy L Demand Flows 95% Back of Qusus

vahigles Distance

veivh A v = voeh 1Y

SouthEast Tramway Or

< L2 115 a7 0241 g4 LOS A 0g 67 036 092 439
8 R2 72 29 0241 130 LOS A 03 67 036 042 428
Approasch 186 14 0241 10:2 LOSA 0a 67 036 092 435
NerthEast: Currans Ml Dr

7 L2 38 56 0107 45 LOS A 0o 0o 0.00 010 487
g T1 166 13 0107 00 LOS A 00 00 000 010 494
Approach 204 21 0107 04 NA 00 o0 0.00 010 442
SouthWest Cumars Hill Dr

2 T 239 15 308 08 LOSA 18 116 032 028 478
3 R2 231 14 0.309 55 LOSA 16 16 0.32 028§ 468
Approach 520 14 0.308 28 NA 16 "8 032 028 473
All Vehicles an 20 0308 39 NA 16 e 026 038 468

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2031 AM Currans Hill Dr x Spring Hill Circle]

Future Year Base + Development 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus

vahlcles Distsnce: Queged
s=ivh 1] ui a4 vah 8}

South. Currans Hill Dr

1 L2 42 25 0056 48 LOS A 02 16 0,03 053 459
3 R2 29 1748 0056 56 LOS A 02 18 003 053 452
Approach 72 g3 0.056 50 LOSA 02 16 0.03 0532 456
East: Speing Hill Circle

4 L2 141 37 0.083 46 LOS A (UR1] 00 000 050 463
5 -1 9 oo 0083 00 LOS A 00 00 000 050 472
Approach 51 35 0.0283 43 NA 00 o0 0.00 050 454
West Spring Hill Cirde

1" ™ 24 31 0073 0s LOSA 03 25 026 0398 472
£2 R2 25 25 0073 51 LOSA 03 25 026 039 458
Approach 119 27 0073 3B INA 03 25 02ze 039 463
All Vehicles 341 43 0083 43 NA 03 25 010 047 462

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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MOVEMENT SUMMARY

V/ site: [2031 PM Currans Hill Dr x Spring Hill Circle]

Future Year Base + Development 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

5% Back of Qusus

vahigles Distance
y=ivh 1] ) = veh 1Y

South. Currans Hill Dr

1 L2 139 68 0165 47 LOS A 0v 48 on 052 459
3 R2 &7 36 0,165 5:2 LOS A 07 438 on 052 454
Approsch 226 18 0185 490 LOSA 7 438 on 052 457
East: Speing Hill Circle

4 L2 69 45 0056 46 LOS A 0o 0o 0.00 038 472
5 T1 34 00 0056 00 LOS A 00 00 000 036 480
Approach 103 a1 0.056 31 NA 00 o0 0.00 0386 475
West Spring Hil Cirde

1" T 20 00 0041 03 LOS A 02 13 021 037 474
£2 R2 48 232 0.041 48 LOSA 02 1.3 021 037 46.1
Approach é8 t5 0041 35 INA 02 13 0 037 465
All Vehicles 388 21 0185 42 NA 0v 48 010 048 463

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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ORDO5

Attachment 4

MOVEMENT SUMMARY

V site: [2031 AM Glenfield Dr x Spring Hill Circle]

Future Year Base + Development 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahigles Distance: Queged

J=ivh 4 ui Y veh 4]

South: Glenfeld Dr

1 L2 25 67 00863 52 LOS A 02 17 026 056 4538
3 R2 43 40 00683 57 LOS A 02 1.7 036 056 455
Approach 68 82 0.063 55 LOSA 02 1.7 026 056 456
East: Speing Hill Circle

4 L2 173 06 0158 45 LOS A 00 0o 000 031 478
5 -1 125 08 0158 00 LOS A 00 00 000 031 452
Approach 298 07 0158 27 NA 00 o0 0.00 031 480
West Spring Hill Cirde

1" ™ 29 00 00a3 08 LOSA 02 15 036 030 476
£2 R2 33 161 0.043 59 LOSA 02 15 036 0.30 465
Approach €2 2 6 0043 35 INA 02 15 0.3e 030 470
All Vehicles 228 32 0158 32 NA 02 17 00g 035 474

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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MOVEMENT SUMMARY

V site: [2031 PM Glenfield Dr x Spring Hill Circle]

Future Year Base + Development 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

945% Back of Gusis i

vahigles Distance Queged

y=vh A i 2 veh 1)

South. Glenfeld Dr

1 L2 53 40 0188 48 LOS A 0v 50 0.20 058 461
3 R2 166 00 01388 54 LOS A 07 50 020 056 458
Approach 219 10 0188 52 LOSA d 50 020 056 458
East: Speing Hill Circle

4 L2 81 13 0.070 46 LOS A 00 00 0.00 033 477
5 T 51 21 0070 00 LOSA 00 00 000 033 481
Approach 132 16 0.070 28 NA 00 o0 0.00 0332 478
West Spring Hill Cirde

1" T B8 00 0081 02 LOS A 02 16 013 018 425
£2 R2 38 58 0.081 50 LOSA 02 16 018 018 475
Approach 1086 20 0081 1.9 INA 02 16 018 019 481
All Vehicles 457 14 0188 38 NA 0v 50 014 041 469

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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MOVEMENT SUMMARY

V site: [2031 AM Manooka Rd x Spring Hill Circle]

Future Year Base + Development 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows Dea W RrEge avel of 99% Back of Qusus =T

Total vahlcles Distance Queged

y=ivh 1] ui a4 vah 8}

East. Spring Hill Circle

n T 7 143 0026 01 LOS A 01 09 012 044 472
12 R2 39 00 0026 47 LOS A 01 049 012 044 463
Approach 46 23 0.026 40 NA 01 0a 0.12 044 464
Neorth Manooks Rd

1 L2 184 0o 0119 47 LOSA 05 36 010 050 484
3 R2 4 50 UREE] 52 LOSA 05 36 010 050 456
Approach 188 06 011a a7 LOSA 05 36 010 050 454
West Spring Hill Cirde

4 L2 14 7 0023 48 LOSA [1R1] oo 000 018 484
5 T 28 37 0.023 00 LOSA 00 o0 0.00 018 490
Approach 42 50 0023 15 INA oo 00 0.00 018 488
All Vehicles 27 15 0139 41 NA 08 36 00g 044 467

Site Lavel of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varick movemert LOS values ars based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemants

NA Intersaction LOS and Major Road Approach LOS vaues are Not Apgdicable for two-way sign confrol since the averags delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Slandard Delay Modal & usad. Contral Delay includes Geometric Delay

Gap-Accaptance Capacity. SIDRA Standard {Axgeik M3D)

HY (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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MOVEMENT SUMMARY

V site: [2031 PM Manooka Rd x Spring Hill Circle]

Future Year Base + Development 2031
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy C Demand Flows

95% Back of Gusus

Total H Y vahigles Distance

velvh Al v = veh

East. Spring Hill Circle

1" T 14 00 0080 02 LOS A 04 27 018 047 469
12 R2 122 00 0 080 48 LOS A 04 27 018 047 461
Approach 136 0o 0.080 43 NA 04 27 018 047 462
Nerth Manooks Rd

1 L2 &0 18 0.043 46 LOS A 02 1.2 0,08 051 465
3 R2 6 o0 0043 52 LOS A 02 12 006 051 451
Approach 66 16 0.043 47 LOSA 02 12 0.06 0.51 454
West Spring Hill Cirde

4 L2 56 00 0040 46 LOS A 1] oo 000 038 474
5 T 20 oo 0.040 00 LOSA 00 00 0.00 039 478
Approach 76 o0 0.040 34 INA 0o oo 0.00 039 475
All Vehicles 278 04 0 080 41 NA 04 27 010 048 466

Site Level of Service (LOS) Method: Delay (RTA NSW) Site LOS Method 5 spacified in the Paramster Sethngs dialog (Site tab)
Varicke movemert LOS values are based on averags defay per movemsni

Minor Road Approach LOS values are based on average delay for all vehicle movemeants

NA Irtersaction LOS and Major Road Approach LOS vaues are Not Apgéicable for two-way sign control since he average delay 15 not
agood LOS measure due to zero delays associated with majer road movements

SIDR A Standard Delay Model & usad. Contral Delay includes Geometric Delay.

Gap-Acceptance Capacity. SIDRA Standard (Akgeik M3D)

HV (%) values are calculated for All Movement Classes of Al Heavy Vehide Model Designation
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Manooka Valley Stage 3, Lot 627 DP ‘
1163903

APPENDIX

BUSHFIRE PROTECTION ASSESSMENT

Shaping the Future
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Jravers
bushfire & eco]ogg
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2ction

assessment

Rezoning Application

Stage 3 - Manooka Valley
Lot 627 DP 1163903,
Caulfield Close, Currans Hill

MARCH 2017
(amended July 2017)

{(REF: A16187)
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Jravers

bushfire & ecologg

/\,/

Bushfire Protection Assessment

Rezoning Application
Stage 3 - Manooka Valley
Lot 627 DP 1163903
Caulfield Close, Currans Hill

" Repor Authors: Nicole van Dorst BPAD Level 2 23610
Plans prepared: Kelly Tucker

Checked by: John Travers BPAD-L3 15195
Date: 6 March 2017 (amended 3 July 2017)
File: A16187

This document is copyright @

L BPAD

Bushfire Bushfire
Planning & Design Manning & Design
Adred ed P Uone Acsalles Mol
Loww, 4 fawnl §

L BPAD

Disclaimer:

This report has been prepared to provide advice 1o the client on matters periaining fo the particular and specific
development proposal as acvised by the client and / or their authorised representatives. This report can be used by the
client anly for its inended purpose and for that purpose anly, Should any ather use of the advice be made by any
person including the chent then this firm acvises that the advice should not be relied upon. The report and its
atachments should be read as a whole and no incividual part of the report or its attachments should be relied upon as
meaning il reflects any advice by this firm. The report does not suggest or guarantee that a bush or grass fire will not
acour and or impact the development, This repart advises on matiers published by the NSW Rural Fire Service in their
quiceline Planning for Bush Fire Protection 2006 and other advice available from that arganisation.

The mapping is indicative of available space and location of features which may prove critical in assessing the viability
of the proposed works. Mapping has been produced on a map base with an inherent level of inaccuracy, the location of
all mapped features are to be confinmed by a registered surveyor.

ABN 64 083 086 677 28A The Avenue 1 012 4240 5331

Mt Penang Parklancs .2
PO Box 7138 TR e: infe@raversacolegy. comau
W mrimenn RIQIAL AAEA Central Coas! Highway "~ A ANAL A AP A s
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EXECUTIVE SUMMARY

A bushfire protection assessment has been undertaken for the proposed Stage 3 rezoning
located at Lot 627 DP 1163903, Cauffield Close, Currans Hill. This updated report has been
prepared to incorporate Camden Council comments from a second pre-lodgement meeting for
the planning proposal (letter dated 26 April 2017) — refer Appendix 3.

The site is currently zoned E2 —~ Environmental Conservation, RU2 — Rural Landscape and E4 -
Environmental Living in the Camden Local Environmental Plan (LEP) 2010. The proposed
rezoning seeks to amend the zoning to replace the existing E4 & E2 zoning with R1 — General
Residential and SP2 - Infrastructure within the cleared portions of the sie.

This report identifies matters for consideration for the planning proposal and highlights the
required bushfire protecton measures, including asset protection zones (APZs), for future
development under the Environmental Planning and Assessment Act 1979 (EP&A Act),
Section 117 Direction 4.4 and in accordance Planning for Bush Fire Protection 2006 (PBP)
and Community Resilience Practice Note 2/12 Planning Instruments and Policies.

The key principle for the proposal Is to ensure that future development s capable of
complying with PBP. Planning principles for the proposal include the provision of adequate
access including permeter roads, establishment of adequate APZs for future housing,
specifying minimum lot depths to accommodate APZs and the introduction of controls which
avoid placing inappropriate developments in hazardous areas and placement of combustible
material in APZs.

Our assessment found that bushfire can potentially affect the site from the woodland
vegetation located both within (l.e. vegetated portions of E2 zoned land) and external to the
sites north-eastern and south-eastern boundaries. Bushfire risk also exists from the riparian
corndor in the north-west,

The bushfire risk posed to the rezoning propasal however can be mitigated if appropriate
bushfire protection measures (including APZs) are put in place and managed in perpetuity.

The assessment has concluded that future development on site is capable of providing
compliance with the planning principles of PBP and Community Resifience Practice Note
2/12 — Planning instruments and Policies.

A pre-DA meeting was held with the NSW Rural Fire Service (RFS) to discuss landscaping
and management requirements standards within the electrical easement and to seek
approval for future access requirements to support the narrow single-lot deep R1 zoned land
{confined to the southern portion of the site). Whilst future access will not meet the
acceptable solutions the RFS have provided agreement (refer Appendix 2 attached) that the
performance criteria can be met based on the low risk nature of the bushfire hazard and the
provision of through access.

A pre-ledgement meeting was held between the client and Council officers on the 31%
March, 2017. A summary of the key issues (relating to bushfire) discussed at the meeting
and our response is provided in the table below (refer Appendix 3 for pre-lodgement notes).
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Table E1 - Summary of key issues raised by Camden Council.

Council Comment

TBE response

The BPA does not provide details on the
width of the proposed roads and whether the
roads will be accommodated within the
proposed R1 General Residential {proposed)
Zone. This information will be required,
particularly In relation to the narrow width of
the proposed R1 zone, which adjoins the
transmission line In the southern part of the
ste. These comments are made noting that it
may be difficult to accommodate residental
lots and a parallel perimeter connector road,
within this narrow area (to comply with the
Planning for Bushfire Protection Guidelines
20086), within then having to further remove
CPW in the adjoining E2 zone.

TBE can confirm that the roads will be
confined to the proposed R1 zoned land. The
width of the southern portion of R1 zone land
Is 50m. This can incorporate the required 8m
wide carriageway width (perimeter road) as
well as a single row of houses backing onto
the electrical easement.

A concept plan Is not included within the
rezoning submission. Any future subdivision
plan (at DA stage) 's to ensure a perimeter
road of 8m {adjacent to E2 zone land) as
discussed with the NSW RFS in the pre-DA
meeting (refer Appendix 2},

The BPA identifies an asset protection zone
width of 16 metres on the northern side of
the ‘assumed restoration to a woodland
structure’ land In the Kenny Creek Riparian
Cormdor, Recent dealing with the RFS have
confirmed that revegetation works in riparian
corndors have been assessed by the RFS to
create a ‘forested wetlands’ vegetation
formation as per the PFBP Guidelines. As
such, this vegetation category will required a
much wider APZ, with may then decrease
the area of land suitable for residental
development in this locality. Accordingly, the
proposal  should clearly identify the
requirements for the Kenny Creek Riparian
Corridor as per ‘The guidelines for Riparian
Corridors on Waterfront Land’,

TBE undertook a site inspection of the
property in October 2016 to dentify the
vegetation formatons and topographic
features of the site. The vegetation (refer
Section 2.1) assocated with the creek line is
a mixture of grassland and woodland. The
Flora and Fauna Report prepared by Biosis
(dentifies the vegetation within the creek line
as Cumberland Plain Woodland, native
sedge land and derived shrub land. TBE n
our assessment adopted a worst case
scenario using a ‘woodland’ structure to
recommend minimum 16-21m APZ.

The final APZ (subject to a subdivision DA)
will also Include a review of any future
vegetation management plan (VMP) which is
expected to be prepared at DA stage.

it the VMP recommends a different
vegetation communty the APZ's will be
reassessed taking Inte consideration planting
density’s and species types.

The Kenny Creek Riparian corridor (within
the E2 zoned land) has been identfied within
the northern and southern portions of the
site. These creek lines are considered a
First order and Second order stream,
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Australian Standard — Construction of buildings In bushfire-prone

GLOSSARY OF TERMS
AHIMS Aboriginal Heritage Information System
APZ Asset protection zone
AS 1586 Australian Standard — The storage and handling of LP Gas
AS2419 Australian Standard - Fire hydrant installations
AS3745 Australian Standard — Planning for emergencies in facilities
AS3959
areas 2009
BAL Bushfire attack level
BCA Building Code of Australia
BSA Bushfire safety authority
EEC Endangered ecological community
FDI Fire danger index
IPA Inner protection area
LEP Local environmental plan
OPA Outer protection area
PBP Planning for bush fire protection 2006
RFS NSW Rural Fire Service
SFPP Special fire protection purpose
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Introduction

Travers bushfire & ecology has been requested by Cardno to undertake a bushfire
protection assessment for the proposed rezoning located at Lot 627 DP 1163903, Caulfield
Close, Currans Hill

The proposal s located on land mapped by Camden Council as being bushfire prone.
Direction 4.4, Planning for Bush Fire Prolection 2006 (PBP) identifies matters for
consideration for planning proposals that will affect, or are in proximity to land mapped as
bushfire prone.

As such, the proposal is subject to the requirements of Section 117(2) of the Environmental
Planning and Assessment Act 1979 (EP&A Act) which requires Council to consult with the
Commissioner of the NSW Rural Fire Service (RFS) and to take into account any comments
by the Commissioner.

1.1 Aims of the assessment
The aims of the bushfire protection assessment are to:

« Review the bushfire threat to the landscape
Undertake a bushfire attack assessment in accordance with PBP
Provide advice on planning principles, Including the provision of perimeter roads,
asset protection zones (APZs) and other specific fire management issues

« Review the potential to carry out hazard management over the landscape, taking into
consideration the proposed retention of trees within the final development plans.

1.2  Project synopsis

The site is currently zoned E2 — Environmental Conservation, RU2 — Rural Landscape and E4 -
Environmental Living In the Camden Local Environmental Plan (LEP) 2010 (refer Figure 1.1).

The proposed rezoning seeks to amend the zoning to replace the existing E4 & E2 zoning with
R1 - General Residential and SP2 - Infrastructure within the cleared portions of the site (refer
Figure 1.2).

Bushfire constraints have been highlighted and minimum APZs have been recommended from
the boundary of the R1 zoned land (adjacent to unmanaged vegetation). The final subdivision
design should ensure that APZ’'s are ether contained within the perimeter road or within the
individual lot boundaries to ensure ongoing maintenance. Alternatively ongoing maintenance of
an APZ (outside of lot boundaries) can be assured through a ‘community title’ subdivision which
would be subject to a fuel management plan. Ongoing maintenance of the 80m wide electrical
easement will be subject to plan of management.

Recommendations have ako been made for future road design, building constructon, water
supply and utilities,

Bushfire Protection Assessment
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1.3 Information collation

To achleve the aims of this report, a review of the information relevant to the property was
undertaken prior to the initiation of field surveys. Information sources reviewed include the
following:

Current and proposed rezoning plans produced by Cardno dated 21/02/2017
Manocka Stage 3 Rezoning: Flora and Fauna Assessment — final report (version 2)
prepared by Biosis dated 27" February 2017.

Camden Local Environmental Plan 2010

Camden Development Control Plan 2011

NearMap aerlal photography

Topographical maps DLP! of NSW 1:25,000

Australian Standard 3959 Construction of buildings in bushfire-prone areas

Planning for Bush Fire Protection 2006 (PBF)

Community Resilience Practice Notes 2/12 Planning Instruments and Policies.

An inspection of the proposed development site and surrounds was undertaken by Nicole
van Dorst on 10 October 2018 to assess the topography, slopes, aspect, drainage,
vegetation and adjoining land use. The identification of existing bushfire measures and a
visual appraisal of bushfire hazard and risk were also undertaken.

A pre-DA meeting was held with the NSW Rural Fire Service (RFS) on the 10" February
2017 to discuss landscaping and management requirements standards within the electrical
easement and to seek approval for future access requirements to support the narrow single-
lot deep R1 zoned land (confined to the southern portion of the site). The minutes from this
meeting are provided in Appendix 2.

This updated report has also been prepared fo incorporate Camden Council comments from a
second pre-lodgement meeting for the planning proposal (letter dated 26 April 2017) — refer
Appendix 3 and the executive summary for a response to Council comments.

1.4 Site description

The site 's lacated at 627 DP 1163903, Caulffield Close, Currans Hill (refer Figure 1.3).

The property is adjoined to the north by St Gregory Hills residential development (currently
under construction) and to the north-east and east by St Gregory’s College. Mount Annan

Christian College adjoins the site to the south and south-east with extensive urban
development located to the west.

Bushfire Protection Assessmeant
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Figure 1.3 — Aerial appraisal

1.5 Legislation and planning instruments

1.5.1 Environmental Planning and Assessment Act 1979 (EP&A Act) and bushfire
prone land

The EP&A Act governs environmental and land use planning and assessment within New
South Wales. It provides for the establishment of environmental planning Instruments,
development controls and the operation of constructon controls through the Buillding Code
of Australia (BCA). The identification of bushfire prone land is required under Section 146 of
the EP&A Act.

Bushfire prone land maps provide a trigger for the development assessment provisions. The
property s located on land that is mapped by Camden Council as being bushfire prone —
Category 2 open weodland vegetation {depicted yellow) and its associated buffer {depicted
red) (refer Figure 1.4), This figure was endorsed by the NSW RFS in October 2013 and s
indicative only of the bushfire risk. It does not take into account the clearing that has
occurred by Sydney Water for the construction of a water tank within the site, nor the
clearing that has occurred to the west and north due to recent subdivision approval.

Bushfire Protection Assessment
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Figure 1.4 — Bushfire prone land map (11" October 2013)
(Source: Camden Council)

PBP {pg 4) stipulates that if a proposed amendment to land use zoning or land use affects a
designated bushfire prone area then Section 117(2) Direction No 4.4 of the EP&A Act must
be applied. This requires Council to consult with the Commissioner of the RFS and to take
into account any comments by the Commissioner and to have regard to the planning
principles of PBP (detailed within Section 1.5.3).

1.5.2 Local Environmental Plan (LEP)

A LEP provides for a range of zonings which list development that is permissible or not
permissible, as well as the objectives for development within a zone.

The proposal is to proceed as an amendment to the current Camden LEP 2010 as depicted
in Figure 1.1 and 1.2.

The proposal, including the provision of APZs, would seek to comply with the objectives of
the proposed rezoning with APZ’s excluded from the E2 zoned land.

1.5.3  Planning for Bush Fire Protection 2006 (PBP)

Bushfire protection planning requires the consideraton of the RFS planning document
entitled PBP. PBP provides planning principles for rezoning to residential land as well as
guidance on effective bushfire protection measures.

The policy aims to provide for the protection of human life (including fire fighters} and to
minimise impacts on property and the environment from the threat of bushfire, while having
due regard fo development potential, on site amenity and protection of the environment.

Bushfire Protection Assessmeant
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PBP outlines the following planning principles that must be achieved for all rezoning
proposals:

1. Provision of a perimeter road with two way access which delineates the extent of the
ntended development.

2. Provision, at the urban interface, for the establishment of adequate APZs for future
housing.

3. Specifying minimum residential lot depths to accommodate APZs for lots on
perimeter roads.

4. Minimising the perimeter of the area of land Interfacing the hazard, which may be
developed.

5. Intreduction of controls which avoid placing inapproprate developments in hazardous
areas, and

6. Introduction of controls on the placement of combustible materials in APZs.

In addition to the above, PBFP outiines the bushfire protection measures required to be
assessed for new development in bushfire prone areas,

The proposed rezoning has been assessed in complance with the following measures to
ensure that future development is capable of complying with PBP:

asset protection zones

building construction and design
access arrangements

water supply and utilities
landscaping

emergency arrangements

1.5.4 Building Code of Australia (BCA) and the Australian Standard AS3959
Construction in bushfire-prone areas 2009 (AS3959)

The BCA is given effect through the EP&A Act and forms part of the regulatory environment
of construction standards and building controls. The BCA outlines objectives, functional
statements, performance requirements and deemed to satisfy provisions. For residential
dwellings these Include Classes 1, 2 and 3 buildings. The construction manual for the
deemed to satisfy requirements s AS3959.

Although consideration of AS3959 is not specifically required in a rezoning proposal, this
report (Section 3.2) provides the indicative setbacks for each dwelling construction level and
can be used In future planning for master plans and / or subdivision propesals.

1.6 Environmental and cultural constraints

1.6.1  Environmental constraints

A review of the Flora and Fauna Assessment prepared by Biosis (dated 27* February 2017)
has been undertaken. The assessment identified one |'sted Critically Endangered Ecological

Community (CEEC) and one Endangered Ecological Community {(EEC) within the study
area:

Bushfire Protection Assessment
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« Cumberland Plain Woodlands on shale of the southern Cumberland Plain, Sydney
Basin Bioregion (synonymous with Cumberland Plain Shale Woodlands and Shale -
Gravel Transition Forest

« River-flat Eucalypt Forest on alluvial flats of the Cumberland Plain, Sydney Basin
Bioregion (synonymous with River - Flat Eucalypt Forest on Coastal Floodplains of
the New South Wales North Coast, Sydney Basin and South East Corner Bioreglons
(Endangered, TSC Act).

Other key ecological values identified in the report were:

Native sedgeland
A population of Pink Bindweed Convolvulus erubescens, a Rare or Threatened
Australian Plant (RoTAP) species.

* Two ephemeral creeks, one unnamed creek in the north-east and the other, Kenny
Creek to the southwest of the study area.

The Kenny Creek Riparan corrdor has been dentfied within the northern and southern
portions of the site. A preliminary assessment in accordance with the 'Guidelines for riparian
corndors on waterfront land’ prepared by the Department of Primary Industries — Office of
Water indicates that these creek lines are considered a frst order and second order stream
(refer Schedule 1 attached). The recommended riparian corridor widths are as follows:

Watercourse type VRZ width (each side of | Total RC width
watercourse)

1* Order 10 metres 20m + channel width

2" Order 20 metres 40m + channel width

It Is recommended that the final APZ (subject to a subdivision DA) will include a review of
any future riparian assessment and comments from the Office of Water which s expected to
be prepared at DA stage.

1.6.2  Cultural constraints
A basic search was conducted on the Aberiginal Heritage Information System (AHIMS). The

results show that there are four {4) identfied Aboriginal sites of significance within Lot 627
DP 1163903 or within 50m of the site.

Bushfire Protection Assessmeant
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Bushfire Threat

Assessment

To assess the bushfire threat and to determine the required width of an APZ for a
development, a review of the elements that comprise the overall threat needs to be
completed.

PBP provides a methodology to determine the size of any APZ that may be required to offset
possible bushfire attack, These elements include the potential hazardous landscape that
may affect the site and the effective slope within that hazardous vegetation.

21 Hazardous fuels

PBP guidelines require the identification of the predominant vegetation formation in
accordance with David Keith {2004) to determine APZ distances for subdivision
developments. However, when determining construction standards in accordance with
AS3959 — Construction in bushfire-prone areas, AUSLIG Pictarial Analysis Is used to
determine the vegetation and hence building construction standards (refer Section 3.2 of this
report).

The hazardous vegetation is calculated for a distance of at least 140m from a proposed site /
development boundary. The vegetation within 140m of the proposed residential zoned land
has been identified as:

Table 2.1 — Vegetation communities

' Proposed E2 zoned

lang and external 1o Cumberiand Plain

north-eastern and Woodland (refer Svtidflfl Valley: Grasay \:V;;gag:
north-western Photo 1) e .
boundary of siie
Adjoining creek line in River-flat Eucalypt

northern poriion of site | Forest Coaris Swmy o Forest
Within adjoining SP2 Remnant Forest Rainforest

_zoned land 1o the east

| {refer Note 1)

N/A

Note 1: PBP describes remnant vegelation as a parcel ol vegelation with a size of less lhan thaor a
shape that provides a polential fire run directly lowards a building nol exceeding 50m. The vegelation
within the SP2 zoned land to the east exhibits these gualifies and therefore the threat posed is
considered low and APZ setbacks lor this aspect are the same as for the rainforest category outlined

in PBP.

Bushfire Protection Assessment
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Photo 1 — Existing Cumberand Woodland vegetation associated with the southern creek
line.

The vegetation associated with the creek line is a mixture of grassland and woodland. The
Flora and Fauna Report prepared by Biosis |dentifies the vegetation within the creek line as
Cumberland Plain Woodland, native sedge land and derived shrub land (refer Figure 2.1).
The following bushfire assessment has adopted a worst case scenario using a ‘woodland’
structure to determine APZ distances.

It 's recommended that the final APZ (subject to a subdivision DA) will also include a review
of any future vegsetation management plan (VMP} which is expected to be prepared at DA
stage.

If the VMP recommends a different vegetation community the APZ's will be reassessed
taking into consideration planting density’s and species types.

Bushfire Protection Assessmeant
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Figure 2.1 - Vegetalion Community (Biosis. 2017)
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A TransGrid easement runs parallel and within the western portion of the site. This
easement will be dedicated to Council as parkiand and will be maintained by Council under
a similar agreement as the Gregory Hills Development located directly to the north (within
the same easement). Photos of the current management are provided below. This grassiand
easement will not pose a bushfire threat to the planning proposal. Landscaping and
management of the electrical easement {along the entire western boundary) will be outlined
in a plan of management.

Photo 2 & 3: Managed grassland easement

Bushfire Protection Assessmeant
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2.2  Effective slope

The effective slope is assessed for a distance of up to 100m. Effective slope refers to that
slope which provides the most effect upon likely fire behaviour. A mean average slope may
not in all cases provide sufficient information such that an appropriate assessment can be
determined.

The effective slope within the hazardous vegetation is provided in detail within Table 2.1 but
is generally summarised as:

* 5-10 degree downslope within the E2 zoned land to the north
« Level to upslope within the woodland vegetation external to the eastern boundary
« Level to 5 degrees downslope within the E2 zoned land to the south and east.

23 Bushfire attack assessment

it is important that the developer understands that there are different metheds in determining
APZ and BAL levels to ensure that there is a clear understanding of the 'mplications for
future dwelling construction (I.e. costs and processes assocated with dwelling approval).

Subdivision Approval — PBP 2006 Appendix 2 is used to determine APZ distances to
achieve approval for subdivision development applications. This approach does not conform
to the construction code AS3959 Construction of buildings in bushfire prone areas n all
cases and therefore can pose significant implications for future dwelling approval.

In order to avoid potential future complications the assessment in the following Table 2.1 has
been undertaken using a deemed to satisfy (in most cases). There are two (2} situations in
which an alternate solution approach was undertaken.

* Deemed to satisfy approach (DS) — The deemed to satisfy approach Is undertaken
In compliance with AS3959 and is used by future lots owners to obtain approval for a
construction certificate under complying develepment.

The assessment uses Method 1 Table 2.4.2 of AS3959, This will allow future
purchasers of each allotment to submit their application for building construction in
accordance with the Code's SEPP (i.e. complying development). This is a simplified
process and results in a cheaper bushfire assessment at building construction stage
{refer Column 6 of Table 2.1).

« Alternate solution approach (AS) — The alternative solution approach Is undertaken
in compliance with AS3959 Appendix B Method 2 to obtain an accurate BAL rating
approval using accurate slopes.

This method maximises the developable area and can provide future lots owners with
the best way to achieve cheaper building construction costs. However future
purchasers will be required to lodge their dwelling application under Section 79BA of
the EP&A Act, which will require a further bushfire protection assessment report (.e.
increased cost for report) to support the lower BAL level. Referral of the report to the
RFS is also required from when using an alternative solution (refer Column 3 & 5 of
Table 2.1).

Please note that the APZs depicted in Schedule 1 attached are based on a BAL 29
construction.
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v

Specific Protection

Issues

3.1  Asset protection zones (APZs)

APZs are areas of defendable space separating hazardous vegetation from buildings. The
APZ generally consists of two subordinate areas, an Inner protection area (IPA) and an outer
protection area (OPA). The OPA s closest to the bush and the IPA s closest to the
dwellings. The IPA cannot be used for habitable dwellings but can be used for all external
non-habitable structures such as pools, sheds, non-attached garages, cabanas, etc. A
typical APZ and therefore defendable space is graphically represented below:

Components of an Asset Protection Zone

num Irner profection ares —
o |
B = i

PACTRELAT TR0NrVE I TORC cotions
APZs and progressive reduction in {uel loads (Source: RFS, 2006)

Note: Vegelalion management as shown is for illustralive purposes only. Specilic advice is 1o be
sought in regard to vegetation removal and retention from a qualified and experienced expert to
ensure APZs comply with the RFS performance criteria,

PBP dictates that the subsequent extent of bushfire attack that can potentially emanate from
a bushfire must not exceed a radiant heat flux of 29AW/m* for residential subdivision
developments. This rating assists in determining the size of the APZ in compliance with PBP
to provide the necessary defendable space between hazardous vegetation and a building.
Table 3.1 outlines the proposals compliance with the performance criteria for APZs.
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Table 3.1 - Performance criteria for asset protection zones (PBP guidelines pg. 19)

7 [T\ PRy = P
it 1 C

7%

“iten. ACCH

Per

Radiant heat levels al any point | APZs are provided in accordance | Yes - reler Table 2.1.

on a proposed building will not with Appendix 2. APZ’s have been provided in

exceed 29kW/me, compliance with AS3959 1o
APZs are wholly within the ensure dwelling applications
boundary ol the development {for the most part} can proceed
site. as complying development.

Final APZ's are to be provided
within lot boundaries (can

incorporale perimeler roads).
APZs are managed and In accordance with the Yes - lo be made a condilion
maintained to prevent the spread | requirements ol Sfandards for of consent.
ol fire fowards the building. Asset Protection Zones (NSW
RFS 2005).
APZ mainienance is practical, The APZ is located on lands with | Yes - Slopes are less than 18°,

soil stabilily is nol compromised | a slope of less than 18°.
and the potential lor crown lires
is negated.

3.2  Building protection

In terms of future subdivision approval, the minimum APZ must be provided in accordance
with Appendix 2 of PBP. The APZs provided In Table 2.1 (Section 2.3) of this report comply
with these requirements, whilst also considering the final building setbacks as per AS3959.

Although not required In terms of rezoning, the following advice In relation to building
construction levels can be used for future planning and subdivision design.

The constructon classffication system Is based on five (5) bushfire attack levels (BAL).
These are BAL — Flame Zone (FZ), BAL 40, BAL 29, BAL 19 and BAL 125 AS3959 —
Construction of buildings in bushfire-prone areas. The lowest level, BAL 12.5, has the
longest APZ distance while BAL ~ FZ has the shortest APZ distance. These allow for varying
levels of bullding design and use of appropriate materials.

Table 2.1 provides an indication of the BAL setbacks that are lkely to apply for future
building construction. These BAL levels are for planning purposes only and will be assessed
/ confirmed prior ta bullding construction stage. The APZ depicted in Schedule 1 attached is
based on BAL 29 building construction for those lots fronting the bushfire hazard.

3.3 Hazard management

In terms of Implementing and / or maintaining APZs, there is no physical reason that would
constrain hazard management from being successfully carrled out by normal means (e.g.
mowing / slashing).

The APZs are to be managed in accordance with the RFS guidelines Standards for Asset
Protection Zones (RFS, 2005), with landscaping to comply with Appendix 5 of PBP.

A summary of the guidelines for managing APZs is attached as Appendix 1 to this report.
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Mnimum APZs have been recommended from the boundary of the R1 zoned land. The final
subdivision design should ensure that APZ's are either contained within a perimeter road or
within individual lot boundaries to ensure ongoing maintenance. Alernatively ongoing
maintenance of an APZ (outside of lot boundaries) can be assured through a ‘community title’
subdivision.

The 60m wide TransGrid easement currently consists of grassland vegetation (for the most
part). The proposed ongoing use will be managed parkland with cycleway. As a result it Is
recommended this zoning Is changed from E2 to an R1 (or similar) to reflect its current and
ongoing use. The easement will be dedicated to Council as parkland and will be maintained
by Council under a similar agreement as the Gregory Hills Development located directly to
the north. This grassland easement will not pose a bushfire threat to the planning proposal.
Landscaping and management of the electrical easement will be outlined in a plan of
management.

3.4  Access forfire fighting operations

Future residential development within the site will access Cauffield Close in the north-west,
Saddle Close In the west and Horseman Place In the south-west,

The Internal road network has not been finalised however future design should comply with
the performance criteria and acceptable solutions for public roads as outlined in Table 3.2 &
3.3. Perimeter roads (fronting the bushfire hazard) are to have a carriageway width of 8m.
Internal roads are to have a carrageway width of 6.5m)

It appears that the majority of these solutions can be achieved, however any future road
within the narrow proposed R1 zoned land in southern portion of the site (whilst having a
width of 8m) would be approximately 560m long (i.e. greater than 500m).

A pre-DA meeting was held with the NSW Rural Fire Service (RFS) to seek approval for the
proposed future access within the narrow single-lot deep R1 zoned land (confined to the
southern portion of the site), Whilst future access will not meet the acceptable solutions the
RFS have provided agreement (refer Appendix 2 attached) that the performance criteria can
be met.

The performance criteria states ‘Public road widths and design that allow safe access for fire
fighters while residents are evacuating an area’. A future perimeter road in the southern
portion of the site will allow safe access for firefighters via the;

* Provision of through road access between Saddle Close in the north and Horseman
Place in the south

* Low risk nature of the bushfire hazard adjacent to the propesed access which
consists of woodland vegetation (grassy understorey) and short fire run potential of
less than 130m.

e Short travel distance (i.e. <350m) adjacent to the hazard which will provide fire
fighters with safe egress opportunities to the north-west and south-west {away from
the direct threat of bushfire).
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Fire fighters are
provided with safe all
weather access 1o
structures (thus allowing
more efficient use of fire

fighting resources).

Table 3.2- Performance criteria for public roads (PBP guidelines pg. 20)

' road areeel d. “ weal roacds. -

Public road widths and
design that allow sale
access for fire fighters
while  residents are
avacualing an area.

Urban perimeter roads are two way, that is, al least two iratiic lane wicths
{carriageway 8m minimum kerb lo kerb) allowing Irallic to pass in opposite
directions. Non perimeler roads comply with Table 3.3 below.

Perimeter road is linked with the internal road sysiem at an interval of no greater
than 500m in urban areas.

Traific management devices are constructed to facilitate access by emergency
services.

Public roads have a cross fall not exceecing 3°.

All roads are through roads. Il unavoidable, dead end roads are nol more than
200m in length, incorporate a minimurn 12m ouler radius luming circle, sign
posled dead end and cirec! Irallic away Irom the hazard.

Curves of roads {other than perimeter) have a minimum inner radius of 6m and
are minimal in number to allow lor rapid access and egress.

The minimum distance between inner and outer curves is 6m.,

Maximum grades lor sealed roads do nol exceed 15° and an average grade ol
not more than 107,

Minimum verlical clearance of 4m above the road at all times.

The capacity ol road
surlaces and bridges is
suflicient 1o carry fully
loaced  fire  fighting
vehicles

The capacily of road surlaces and bridges is sulficient 1o carry fully loaded fire
fighting vehicles (15 tonnes lor reficulated waler and 28 tonnes for all olher
areas). Brigges clearly incicate load rating.

Roads that are clearly
sign posted (with easily
distinguishable names)
and buildings /
properies  thal  are
dearly numbered.

Public roads >6.5m wide lo locate hydrants oulside ol parking reserves o
ensure accessibility 1o reticulated waler.

Public roads 6.5-8Bm wide are No Parking on one side with the hydrant located
on this sige o ensure accessibility 1o reliculated waler.

Public roads <6.5m wide provide parking within parking bays and locate services
outside of parking bays 1o ensure accessibility 1o reficulated water,

One way only public access are no less than 3.5m wide and provide parking
within parking bays and locate services outside of parking bays 1o ensure
accessibility to reticulated water.

There is clear access to
reficulatec water supply.
Parking  does  nol
obstruct the minimum

paved widih

Parking bays are a minimum ol 2.6m wide from kerb edge 1o road pavemenlt. No
sarvices or hydrants are locatec within parking bays.

Public roads direclly interfacing the bushfire hazard are 1o provide roll lop
kerbing 1o the hazard side of the road.

Bushfire Protection Assessmeant
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Table 3.3 — Minimum widths for public roads that are not perimeter roads

<40 a5 45 8.0

40-69 3.0 39 7.5
70-100 27 38 6.9
>100 25 35 6.5

3.5 Water supplies

Town reticulated water supply is available to the property in the form of an underground
reticulated water system, Table 3.4 outlines the performance critera and acceptable
solutions for reticulated water supply.

Table 3.4 — Performance criteria for reticulated water supplies (PBP guidelines pg. 27)

Water supplies are Reticulated water supply to urban subdivision uses a ring main system for

easlly accessible areas with perimeler roads.
and located at
regular intervals. Fire hydrant spacing, sizing and pressures comply with AS2419.1 - 2005,

Where this cannotl be met, the RFS will require a test repori of the water
prassures anticipated by the relevant waler supply authority. In such cases,
the localion, number and sizing ol hycrants shall be delermined using lire
engineering principles.

Hydrants are nol placed within any road camiageway.

All above ground water and gas pipes extemnal to the building are metal,
including and up 1o taps.

The provisions of parking on public roacs are met.

3.6 Gas

Table 3.5 outlines the required performance criteria for the gas supply.

Table 3.5 — Performance criteria for gas supplies (PBP guidelines pg. 27)

Location of gas | Reliculaled or boltlec gas bottles are to be installed and maintained in
services will not lead | accordance with AS1596 (2002} and the requirements of relevant authorities.
fo the ignition of | Metal piping is to be used.

surrounding
bushiand land or the | All fixed gas cylinders are o be kepl clear ol llammable materials to a
fabric of buildings distance of 10m and shielded on the hazard side of the installafion.

Il gas cylincers are 1o be kept close 1o the builiing the release valves must
be directed away from the building and al least 2m away from any
combustible material, so that they do not act as a catalyst fo combustion.
Conneclions 1o and from gas cylinders are metal.

Polymer sheathec flexible gas supply lines 1o gas melers adjacent 1o
buildings are not 1o be used.

Bushfire Protection Assessment
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3.7  Electricity

Table 3.6 outlines the required performance criteria for electricity supply.

Table 3.6 - Performance criteria for electricity services (PBP guidelines pg. 27)

Location ol electricity | Where practicable, electrical ransmission lines are underground
services limit the
possibility ol ignition ol | Where overhead electrical fransmission ines are proposed:
surrounding bushland or

the 1abric ol buildings ¢ Lines are inslalled with short pole spacing (30m), unless crossing
gullies, gorges or riparian areas: and

Regular inspection of e No par of a tree is doser 1o a power line than the distance set

lines in undertaken 1o oul in accorcance wilh the specificalion in Vegetation Safety

ensure they are nol Clearances issued by Energy Australia (NS179, April 2002).

fouled by branches.
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Conclusion &

Recommendations

4.1 Conclusion

A bushfire protection assessment has been undertaken for the proposed rezoning located at
Lot 627 DP 11639083, Cauffield Close, Currans Hill,

Our assessment found that bushfire can potentially affect the site from the woodland
vegetation located both within (i.e. E2 zoned land) and external to the sites north-eastern
and south-eastern boundaries. Bushfire rsk also exists from the riparian corridor in the north
west.

The bushfire risk posed to the rezoning proposal however can be mitigated if appropriate
bushfire protection measures (including APZs) are put in place and managed in perpetuity.

The assessment has concluded that future development on site is capable of complying with
the planning principles of PBP, Communily Resilience Practice Note 2/12 — Planning
Instruments and Policies and the performance criteria for public roads.

Future development on site is to comply with the following planning principles.

Table 4.1 — Planning principles

Provision of a perimeter road with two way | A perimeter road (8Bm camageway widih} is fo be
access which delineales the extent of the | provided adjacent 1o all bushland areas.
intended development.

Provision, at the urban interlace, for the | APZs have been recommendec in compliance
eslablishment ol adeguale APZs lor lulure | with BAL 29 (AS3959, 2009).
housing.

Specifying minimum resicential lol depths 1o | Future subdivision design is 1o allow for the
accommodate APZs for lots on perimeter roads. | minimum APZs as recommenced within Table
2.1 and as depicled within Schecule 1 atlached.

Minimising the perimeter of the area of land | Future residential cevelopment is confined o the
interfacing the hazard, which may be | cleared porlion ol the properly. Whist fulure
developed. access within the southem portion of the ste will
not meet the acceplable solutions the RFS have
provided agreement (refer Appendix 2 attached)
that the performance crileria can be mel basea
on the through access available, and low risk
nature of the bushfire hazard.

Introcuction ol controls which avoid placing | Fulure development consisls ol  residential
inappropriate developments in hazardous areas. | dwellings and is appropriate for the level ol
bushiire risk.

Introcuction ol controls on the placement ol | Compliant — can be made a condition of consent.
combustible materials in APZs.
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The following recommendations are provided to ensure that future residental development
is in accordance with, or greater than, the requirements of PBP.

4.2 Recommendations

Recommendation 1 - The zoning of the 60m wide TransGrld easement (located parallel
and within the western boundary) Is changed from E2 to an R1 (or similar) to reflect its
current and ongoing use. The easement will be dedicated to Council as parkland and will be
maintained by Council under a similar agreement as the Gregory Hills Development located
directly to the north, Landscaping and management of the electrical easement is to be
outlined In a plan of management.

Recommendation 2 - APZs are to be provided to the future residential development. APZs
are to be measured from the exposed wall of any dwelling toward the hazardous vegetation.
The minimum APZ must be achievable within all lots fronting the bushfire hazard as
nominated in Table 2.1 and also as generally depicted in Schedule 1.

Recommendation 3 — This assessment has assumed the restoration of E2 zoned land in
the north, east and south to a woodland structure (i.e. Cumberland Plain Woodland). It is
recommended that APZ's are reassessed following the preparation / review of any
vegetation management plan which will stipulate areas to be revegetated and/or managed.
APZ's should also be reassessed after the completion of a rparian study and comments
from the Office of Water.

Recommendation 4 - Fuel management within the APZs is to be maintained by regular
mantenance of the landscaped areas, mowing of lawns in accordance with the guidelines
provided in Appendix 1, and as advised by the RFS in their publications.

Mnimum APZs have been recommended from the boundary of the R1 zoned land. The final
subdivision design should ensure that APZ’s are either contained within a perimeter road or
within individual lot boundaries to ensure ongoing maintenance. Alternatively ongoing
maintenance of an APZ {outside of lot boundaries) can be assured through a ‘community title’
subdivision which will be subject to a fuel management plan.

Recommendation 5 - Building construction standards are to be appled for future residential
dwellings in accordance with Australian Standard AS3959 Construction of buildings in
bushfire-prone areas (2009) with additonal construction requirements as listed within
Section A3.7 of Addendum Appendix 3 of PBP.

Recommendation & — Public access roads are to comply with the performance criteria
provided within Section 4.1.3 of PBP (refer Section 3.4 of this report). Whilst future access
within the southern portion of the site (narrow (single lot deep) R1 zoned area) will not meet
the acceptable solutions of PBP (in terms of road length) the RFS have provided agreement
{refer Appendix 2 attached) that the performance criteria can be met based on the through
access available, and low risk nature of the bushfire hazard.

Recommendation 7 — Water, electricity and gas supply is to comply with the acceptable
solutions as provided within Section 4.1.3 of PBP (refer Sections 3.5, 3.6 and 3.7 of this
report).
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Management of Asset

Protection Zones

The RFS advises that when living in a bushfire prone environment APZs are required 1o be provided
between hazardous luels and a dwelling.

The RFS provides basic advice in respect of managing APZs in several documents namely Planning
for Bush Fire Protection 2006 {FPBP) and Standards for Asset Protection Zones (undated bul circa
2006).

APZs provide a level ol delendable space between the hazard and a habitable dwelling or similar
structure. These zones are usually shown on plans adjacen! to either cullural or natural assels (e.g.
dwelling]. They act to significantly lessen the impact of intense lire. The major mitigating factor that
limits the eflects of wildfire is the amount of fuel available 1o burn, By reducing the amount of fuel
there will be a reduction in the intensity of the fire.

When consicering bushfire fuel il is important to understanc that it occurs in our native bushiand in
three verlical layers — see Table 1.

Table 1 — Fuel layers

Fuel layer name Location of layer in Type of fuel
vertical column
Ground fuels Below ground level Pealmoss (always below
the surface)
Surface iuels 0-200mm Litter layer {leaves & twigs) ‘
Aerial fuels 200-3,000mm Shrubs and grasses ‘
Canopy fuels >3,000mm Tree canopy ‘

The APZ can be further ciassified info two sub-zones with each having a specilic role. These sub-
zone areas are called the inner prolection area (IPA) and the ouler protection area (OPA) —see ligure
below.

The IPA is managed as a fuel Iree zone while the GPA is managed as a fuel reduced zone. This
means that the fuel ree zone has litle fuel available to be consumed in the event of a lire whilst the
fuel reduced zones has less than normal 1uel levels that could be consumed in the event of a fire.

Bushfire Protection Assessment
© Travers bushfire & ecology - Ph: {(2) 4340 5331 27

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 543

ORDO5

Attachment 5



ORDO5

Attachment 5

Attachment 5

Components of an Asset Protection Zone
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APZs and progressive reduction in fuel loads {Source: RFS, 2006)

Inner protection area (IPA)

This area is almos! free ol all fuels and usually lakes the lorm of grassy areas, car parks, roads,
concrele areas, fracks or trails. It does not imply or require the wholesale removal of every tree and or
shrub.

This zone is inlended 1o slop the fransmission of llame and reduce the transmission of radiant heat by
the elimination of available fuel. This area also allows airborne embers to fall salely without igniting
lurther outbreaks.

This zone also provides a sale fire fighting position and is operationally important for implementation
of clear fire control lines.

Grasses may occur within an IPA if they are generally no higher than 50-75mm. Abcve this height,
fuel weights fend 1o increase exponentially and consequentially cause greater flame heights and
therefore lire intensity

Shrubs may occur within an IPA in the form of clumping amidst open grassy areas. The design of the
clumping will be dependent on species selection and spatial densily. For example, the larger the
shrubs the less clumping may cccur in a given area,

As a general rule, tfrees are allowed within an IPA but only where those frees are at least 5m away
from a dwelling.

A recommended perlormance standard for the fuel load of an IPA is between 0-4vha. Shrubs may
occur within an IPA commensurate with a spatial disiribution of 15-20%. For example an area of
100m? (10mx10m) can have up 1o 20% ol this area composed of shrubs.

It a shrub layer is present the lollowing table shows the additional fuel weights that should be added
1o the calculated suriace fuels.

Shrub cover Fuel weight
10-30% 2.5 tonnes / ha
35-50% 5.0 tonnes / ha
55-75% 7.5 1onnes / ha
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Presence of trees within an inner protection area

A tree may occur within an IPA if the canopy does nol form a link with shrubs. The reason is 1o lessen
any chance for vegetation linking and the capability for lire o extend into the canopy.

It is a basic premise in fire behaviour underslanding that fire cannol occur in the canopy unless
surlace fuels such as grasses or shrubs are burning. This merging creates cpporlunity lor fire 10 link
with the canopy and therelore increase fire intensity by some significant amount.

Trees that have a canopy beginning near the ground {such as Forest Caks Allccasuarina) form a
continuous link with the free canopy and shrubs. A fores! canopy cannot therelore bum without fuel fo
leed that lire. In a tall open forest, where the Irees are generally above 20m in height the canopy is
separated from the lanc surlace by some distance. In an open woodiand the low canopy height
{usually <5m) merges with the shrubland layer,

Knowing the relalionship between the shrub layer and the Iree canopy allows lire managers 1o design
safer areas in the APZs. It is for this reason that vegetation such as Fores! Oaks are usually excluded
from an IPA.

Similarly, in open lorests the height of the forest is sufficiently removed from the shrub layer. As a
general rule, trees are allowed within an IPA where the densily of those frees is commensurate with
Table 2 below and localed on slopes up o 20% with a westerly aspect.

in respect of frees that can be located in an IPA Table 2 provides guidelines.

Table 2 - Tree density in inner protection area

Distance from dwelling | Trees permitted on Trees permitted on the
wall the exposed side of non exposed side of a
a dwelling dwelling
Within 5m No frees No frees
Between 5-10m Cne tree per 100m? 2 trees per 100m?
Between 10-20m <10 tree per 400m? <10 Irees per 400m?
Quter protection area (OPA)

This zone is designed 1o stop the cevelopment of inlense fires anc the fransmission ol severe
ragiated heat.

The OPA assumes all frees will remain bul vdlh either a modified shrub / grass layer or regular
removal of the litter layer. In some sparse vegetation communities the shrub layer may nol recuire
modification,

The fire fighting advantage will maniles! in reduced fire intensity. It achieves this by denying lire a
significant proportion of the fuel 1o feed upon. Fuels containing small (or fine) leaves such as Forest
Oaks (or similar} are fargeted for removal due to the capacily to burn quickly and therefore ieed fire
up into adjacen! lrees.

In most cases, the removal of 85% of the litter layer will achieve a safisiactory OPA. A recommended
periormance standard {or the fuel load of an OPA is between 4-6i/ha.

Managing the APZ
Fuel management within the APZs should be maintained by regular maintenance such as:

* Mowing grasses regularly - grass needs 1o be kept shorl and, where possible, green.
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Raking or manual removal ol fine fuels - ground Tuels such as fallen leaves, twigs (less than
6mm diameter) and bark should be removed on a regular basis. This is fuel that bums quickly
and increases the inlensily of a lire. Fine luels can be removed by hand or with lools such as
rakes, hoes and shovels.

Removal or pruning of frees, shrubs and undersiorey - the conirol ol existing vegetation
involves both selective fuel reduction (removal, thinning and pruning) and the retention ol
vegelation, Prune or remove frees so that you do not have a continuous free canopy leading
from the hazard lo the assel. Separale free crowns by 2-5m. A canopy should nol overhang
within 2-5m of a dwelling. Native trees and shrubs should be retained as clumps or islands
and shoulg maintain a covering of no more than 20% of the area.

Trees or lall shrubs may recuire pruning upon cwelling compietion in line with PBP.
Notwithstanding this, the presence of shrubs and trees close 1o a dwelling in a bushfire prone
landscape reguires speditic atlention to day to day management and owners and or occupier
should be made aware thal whils! landscaping can conlribule o a way ol lile and
environmental amenity the accumulated.

In acdition, the following general APZ planning advice should be lollowed:

Ensure thal vegetation does not provide a continuous path to the house,
Plant or clear vegetation into clumps rather than continuous rows.
Prune low branches 2m from the ground 10 prevent a ground fire from spreading inlo trees.

Locale vegetation far enough away from the asset so that planis will not ignite the assel by
direct flame contact or radiant heat emission,

Ensure thal shrubs and other plants do not direclly abut the dwelling. Where this does occur,
gardens shoule contain low flammability plants ang non flammable ground cover such as
pebbles and crushed tile; and

The ioliowing RFS illusirative diagram depicts one version of an ideal situation, Specilic
advice is to be sought from qualifiec experis to ensure that the implemented APZs meet the
performance criteria of APZs.

29m gapn
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Figures courtesy of NSW RFS 2006,

Bushfire Protection Assessmeant
© Travers bushfire & ecology - Ph: {02) 4340 5331 30
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NSW RFS Pre-DA
meeting summary

NSW RURAL FIRE SERVICE

PRE-DA ADVICE MEETING SUMMARY

Attondeas: Nicola Van Dorst & John Travers, Travers Bushfire & Ecology
Jason Masien, Team Leader Development Assessment and Planning
Nika Fomin, Manager Planning and Environment Services

Subject: Caullisid Close, Currans Hil
RFS Ref DOC17/13445

Tima and date: 1330 1022017 Location: Panning and Envikonmaent Eant
42 Lamb Swreet, Glendenning
Detalts of the proposal
& Resdential subdivision Proposad rezoning o allow resdental subdivision

Bush fire protection issues dincussed

¥ Mazard Assessment » 00 matre wide hgh voltage ofecticity transmission line aasement 1o
w the east of the aile lo be landscaped 1o form passiva or active
IZ Asset Protaction Zonas Tecreation SpRos.

» Fuwre residential subdvision will be comnecied 10 the xsing
residentisl area % the 2ast of the easement via two street connectons
st the southem and of the ste. A narmow singlelol deep residential
srea wil be located between the easamant and 8 norh-south road
connectng the tao sastwast connections.  This will provide through

w» scosas a8 requined by Fanning for Bush Fire Prolochion 2006 but wil

= Access have @& dstance of approomalely 560 melres batwaan conngcting
rosds  which slightly exceeds the 500 mebre nelwork  road
requirements of Planaing fr Bush Fire Prolection 2006 It ik proposed
that 1t this Is acceptable given the miror deviation, through-accass
ovailable, low risk nature of the adjoreng bush fire haracd and short
traval distance reguired to escape from the hazard

Documentation / plans referonced
Final Draft Bushiire Prolaction Assessment. January 2047
Advice Provided

y Landecaping and mansgement of the electicity easement showld be sot out in plans of management for the
site whsch presciibe appropriale management standeeds,

» The bush fire report prepared I support of the plaoning proposal | Rutwe residential development should
acknowledge that the proposed oed network design does not meet the acceptable solutons given the
existing constrants and set oul how tha performance criteria o met with reference 1o the abovementioned

factors
Disclaimer
WS ngvics s based an nicemuton provided and policy od Mpaletes mguirerer s appicatio of Tw ime The a0V0e Shoud be capsed i,
of nferences in aey mSsequon Sevtiapaen! applcaton
A eficrts aew made 1> idereily mesns of rebirvance snd e ly 200N with De o ¥ proposst L e el vibws ¥y (NS
dotumen are based ooly o0 the plans and Wlonnetion sshmited dor prel y ol & ot the pro DA mesting. Yoo are
sdwnod that

i a— Y ; s . L

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 547

ORDO5

Attachment 5



ORDO5

Attachment 5

Attachment 5

Bushfire Assessment Manooka PP

o Tha Yews ewpresson oy vy oren dote od réaeys ane oo ien aes Sonnad ane Soemally assameed i e dervolope e gagdication
prooessy o e @ en o of isssons sooioeed i oot s oee by olorenind o

¥ Ghiven the cornphenily of o ol o veed and D oo Brd for el sssessmant, ro guaranies s gvan that svery insue of relevance
Wil Do dent tiect

3 Amending coe aspect of tie rososs. could sesat it changes wibich woold treste a difieent sel of ‘mpacts fom Bw Cigied plans and
hoefe mguies futhe” 2ezansy ot 2ne achioy, and,
Thor Pue- D0 adetone v doses il Dol © o ol ol i, 1l sdaciod Councl maentns, of ofhiar 2aiths 1O e DA procees,

1M
ason Maeign

Taan Leacer
Devaopmert Assassmant and Planning Officar

= /
’ Nika Fomin
Manager Planning and Cwvironment Services East

Dt 28202007
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Pre-lodgement meeting
for planning proposal A?)
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Camaer Councd
70 Covrst Avern, Ocsn Pack NOSW 2470 O 28807
PO Box 183, Carnden 2570 ABN 31 11T M0 T
Tolegtone: 02 4854 7777 Fax 02 4054 TR0
5 Emal imadDamden new Qova
counci

SC 3524
17/115807
26 April 2017
Cardno
PO Box 19,
St Leonards
NSW 1590

Attn: Cassie Lowry

Re: Second Pre-lodgement Meating for Planning Proposal
Property: Lot 627 DP 1163903 at 2078 Turner Road, Currans Hill

Dear Cassio,

I rafer to the second pre-lodgemant mesting for the subject site held in Council's Offices on
31 March, 2017 attendad by tha following Counal Officers, Heath James (Team Leader -
Land Use and Planning), liyas Karaman (Strategic Planner) and Rob Corby (Sustainability
Officer )

Attendance from Cardno included the following, John O'Grady - Manager, Urban Planning,
Cassie Lowry —Senior Project Manager and co-land owner, Josip Zwko.

Please refer to the following as a summary of the key issues discussed at this meeting and
Council's acvice regarding the subect Planning Proposal to be submitted for the land at
2078 Tumer Road, Currans Hill

Planning Proposal

The Planning Proposal provided at the sacond pre-lodgament meating is considerad to be
the same proposal as per the previcus pre-lodgement meeting with the exception of the
addtional supponting studes.  The proposal predominantly aims 10 rezone E2 Environmental
Consarvation zone and E4 Envronmental Living zone 10 an R1 General Residential zone.

The proposad zoning map shows the subject site of 341,245 m” in area rezoned to the
following:

« Total 176488 m' - R1 General Residential zone,
* Total: 161778 m’ - E2 Environmental Conservation zone:
* Total 4,885 m®- SP2 Infrastructure zone.

The proposed minimum lot size for the R 1 General Residential zone is not provided, whilst
the Tratfic impact Assessment indicates appraximately 200 new lots resuiting from the
propasal

Council advised in tha meeating, the propadad razoning map provided in each of the
supporting studies are inconsistant. Cardno confirmed during tha meeting, the cormect
proposed razoning map is ttled “Proposed Zening Mancoka Valley™ prepared by Cardno and
dated 21 February 2017,

Page | 1
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Council acknowledged four studies have been undertaken on the subject site to suppor the
Planning Proposal. These studies include the following:

Visual Impact Assasamant (VIA) prepared by Cardno dated February 2017,

* Flora and Fauna Assessment prepared by Biosis dated 27 February 2017,

= Bushlire Assessment Protection prepared by Travers Bushiire & Ecology cated
March 2017, and

» Traflic impact Assessment prepared by Cardno dated 27 February 2017

Counci's preliminary comments were pravided on these supporting studies in the meeting
and as per this letter, A further detalled assessment on these studics will be undertaken by

Council officers foliowing the lcdgement of the Planning Proposal
Key Planning lssues

Visual impacs Assessmont

The VIA prepared by Cardno advises that the proposal is not visible from prominant
smmm ing focai points and the proposal will not impact upon tha views 10 and from the
Hills

Council will undertake a detailed assessment of tha VIA following lodgement of the Planning
Proposal Councl officers advise that adequate consideration must be given 1o minimise the
potential visual impacts of the davelopment on the overall landscape setiing of Manooks
Valay as amphasised in Camden Davelopmant Control Plan (DCP) 2011,

In addition, the Pianning Proposal must provide justification for any departures or
Inconsistences with Camden Davelopmant Control Plan (DCP) 2011,

Elora & Fauna Assessment

The Flora and Fauna Assessment has identified 1.38 ha of Cumberiand Plain Weodiand
(CPW) will be removed as result of the proposed development, which includes 0.89 ha of
isolated paiches of CPW, 0.17 ha of CPW derived shrub land and 0.32 ha of CPW derived

native grassiond.

Council officers have advised that where there 18 a loss of CPW from the Planning Propesal
that additional consideration be given to offset the loss of CPW via an on.site Biobank and/or
Bicdiversity certification agreement.

Council officers acknewledged efforts made by the Propenent to contact and laise with the
NSW Office of Environment and Heritage (OEH) for their initial comments on the Planning

Proposal. Coundl will refer the Planning Proposal to OEH at the lodgement stage for their
formal comments.

The above ecological matters can be further discussed with Council's Sustainability Officar,
Rob Corby on 4545 5048

g \f
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Trattic

Council cfficers advised during the meeting that based on the supporting Traffic Impact
Assessment, the traffic modelling results indicate that the signalsed intersections are
operating at Level of Service, F, in the Narellan Road / Mount Annan Drive / Tramway Drive
Intersection, Further that the additional traffic from the proposal would only add (o the
existing delays.

As such, cwmwnumummnwmmhmw
access via Narellan Read

Sde Access

Other traffic comments include that the majority of surrounding local streets including Saddle
Close (which is proposed s a primary access (o the site) are relatively narrow and have
unrestncied parking on both sides. The roadway connecting the southern section of the site,
Horseman Place, & 5.5m in width and has no parking restrictions.

Council officers advised that the above traffic matiers must be addressed prior to the
lodgement of the Planning Proposal. Further information on the above trafic issues can be
WWQMWG'!TMM-TI*W"W,TWMMQU5

Bushiire Protaction Assessment

Council officars have reviewad the Bushfire Protection Assessment (BPA) and have
provided the following comments:

- The BPA does not provide details on the width of the proposed roads and whether the
roads will be accommodated within the proposed R1General Residential (Proposed)
Zone. This information will be required, particularly in refation to the narrow width of the
proposed R1 zone, which adjoins the transmission line in the southemn part of the site.
These comments are made noting that it may be difficult to accommodate residential
lots and a paraliel perimeter connector road, within this narrow area (fo comply with the
Planning for Bushfire Protection Guidelinas 2008), without then having to further remove
CPW in the adjoining E2 zone,

- The BPA |dentifies an Asset Protaction Zone width of 16 metres on the northam side of
the “"Assumed Restoraton 10 a Woodiand Structure” [and in the Kenny Cresk Riparian
Corndor Recant dealings with the NSW Rural Fire Sarvices (RFS) have confirmad that

works in riparian corridors have bean assassad by the RFS 10 create a
“Forested Wetlands® Vegetation Formation as per the PFBP Guidelines
As such, this vegetation catagory will require a much wider APZ which may then
decrease the area of land suitable for residential development in this locaiity.
Accordingly, the proposal should clearly identiy the requirements for the Kenny Crask
Riparian Corrdor as per “ The Guidelnes for Ripaman Cowricors on Waterfront Land *

The above bushfire protection relsted matters can be further discussed with Council's
Sustainabiity Officer, Rob Corby on ph 4545 5048
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Other Planning lssues

Council has concerns that the proposed increase in residential areas and density on tha site
may result in excassive cut and fill, particularly on the steeper sections of the site

Council advises that the current zone of £4 Environmental Living with largar lot sizas on 900
m 1500 nv’ is specifically confinad 1o pants of the site that are less steep As such, Council
advises that further residential davelopment is to be discouragad from the steepar portions
of the site or where additional cut and fill will result in adverse impacts (¢ the natusal
topography of the land

Draft South West District Plan

The Greater Sydnay Commission has rocantly released the OraRt District Plan. Councl
acvises that the Planning Proposal will be raquired to address all the requirements of the
“Draft South West District Pan® as applicable 1o Camden LGA

Lodgement Process

In summary, Council advises that the above issues as rasad in this letter, be adequately
addressad in the Planning Proposal and supporting documents to be lodged with Council

Prior 10 the lodgement of the Planning Proposal, 1t is requested that an appoiniment be
made for the proposal 10 be signed in with Council’'s Strategic Planner regarding the
checking of all required documentation. The first stage of fess as shown below will be
required to be paid at lodgement.

« Reques! to Council and initial Report (not subject to refund). $3,160.00

» Processing Major Planning Proposal following initial Council decision: $22 840,00

Note: The Planning Proposal category appears 10 be “major” and will be determined at the
Sme of submission,

For more information please see Carnden Council's Schadute of Fees and Charges

Al the time of Lodgement you will also need to provide the following forms to Council, these
are included for your use,

* Planning Proposal Lodgement Chacklist
* Application Form (includes cwners consant)
« Declaration of interest,

Should you have any questions regarding this information or wish to set up a lodgement

meeting please contact Mr llyas Karaman of Counci's Strategic Planning Branch on 4554
7798,

Yours snuwy. “
llyas Karaman, ’
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HERITAGE ADVISORY COMMITTEE -
TERMS OF REFERENCE

PART 1 - INTRODUCTION
1.  BACKGROUND

1.1 The Camden Community Strategic Plan identifies caring for the natural
environment inclusive of heritage sites as a key objective for Council.
The Community Strategic Plan also values Strong Local Leadership as
a key direction for Council, with a key objective under this direction
being the maintenance of strong partnerships and shared
responsibilities with key stakeholders.

1.2 The establishment of a Heritage Advisory Committee will help inform
strategic heritage directions and community education around the
importance of Camden's heritage to our unique identity.

2. PURPOSE OF THE COMMITTEE

2.1  To support Council by providing informed recommendations on
heritage matters;

2.2 To promote heritage and community education by:.

a) Generating a wider appreciation of heritage through public displays,
seminars, participation in the annual National Trust Heritage festival &
history week,

b)  Promoting and coordination of heritage open days.

c) Generating a greater understanding and appreciation of Aboriginal
heritage in Camden Local Government Area;

d) Actively encouraging conservation and maintenance of hentage items
and heritage conservation areas to owners and the general public;

e) Investigating grant opportunities;

f) Investigating opportunities for Council run awards/recognition in
response to good heritage work;

g) Developing a register of local heritage professionals and tradespeople;
and

h) Assisting in developing education packages for information, school
education, and best heritage practices.

23 To provide general advice and assistance by sourcing hentage
information and historic photos to aid in replacing materials and
carrying out work.

2.4 To provide policy input by:

HERITAGE ADVISORY COMMITTEE Next Review Date: 30/06/2020
Adopted by Council date TRIM #: Page 20f10
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a) Contributing to the review of heritage listings, and reviewing potential
new heritage items; and

b)  Providing feedback to Council staff on key local and state strategic
planning policies with heritage implications.

3. SCOPE

3.1 These terms of reference apply to all activities of the heritage advisory
Committee.

4. DEFINITIONS

4.1  Council means Camden Council.

42 Committee means Council's Heritage Advisory Committee.

4.3 Chairperson means the person appointed under section 9.1 or, in the
absence of that person, the other Councillor member or, in the absence
of the other Councillor member, the alternate Councillor member.

PART 1 - TERMS OF REFERENCE

5. TITLE AND DELEGATIONS

51 The Committee shall be referred to as the '‘Camden Council Heritage
Advisory Committee'.

52 The Committee functions as an advisory committee without
delegations.

6. MEMBERSHIP
6.1  Only members have voting rights.
6.2 The Committee shall consist of the following members:

a) Two Councillors {and one alternate Councillor);

b) One representative of the Camden Historical Society;

¢)  Two community representatives from Camden's Aboriginal and Torres
Strait Islander community;

d) Three community representatives, one resident in each of the North,
Central and South wards of the Camden Local Government Area;

e)  Two heritage experts or other experts as Council determines.

6.3 Council staff as determined by the General Manager, will attend
meetings to act as the secretary and to provide technical advice and
support and respond to enquiries, Council staff are not members and
hold no formal voting rights.

6.4 Councillors appointed to the Committee hold office until the next
ordinary Council election provided that they remain Councillors under
the provisions of the Local Government Act 1993.

6.5 Community representatives and experts appointed to the Committee

HERITAGE ADVISORY COMMITTEE Next Review Date: 30/06/2020
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hold office until the next ordinary Council election.
6.6 Members may re-nominate for further terms,

6.7 Membership of the Committee for those appointed is voluntary and no
payment of expenses applies in relation to attending activities or
meetings of the Committee.

r & APPOINTMENT OF MEMBERS
7.1 Council appoints the Councillor members.

7.2 The Camden Historical Society may nominate one of its members as
its representative member from time to time. The appointment of the
nominee is subject to Council’'s approval.

7.3  Organisations representing Camden's local Abariginal and Torres Strait
Islander community, such as the Tharawal Local Aboriginal Land
Council and the Cubbitch Barta Native Title Claimants Aboriginal
Corporation, will be consulted and may nominate Aboriginal and Torres
Strait Islander community members from time to time. The appointment
of the nominees is subject to Council's approval.

7.4  For other community representative members, written nominations will
be invited by advertisement in local media and Council's website. Initial
assessments are undertaken by appropriate Council staff.

7.5 A report to Council will be prepared recommending suitable community
and expert nominees for appointment. Council then appoints members
accordingly.

7.6  Nominations will be assessed according to the following criteria:

a) Ability and commitment to meet the objectives of the Committee and
these terms of reference;

b) For representatives of the Camden Historical Society - written
nomination by the Society;

¢) For Aboriginal and Torres Strait Islander community representatives —
written nomination by an organisation representing Camden’s Aboriginal
and Torres Strait |slander community;

d)  For other community representatives — residence in the Camden Local
Government Area with only one from each ward;

e) For experts — demonstrated expertise and experience in heritage or
related matters in the Camden Local Government Area.

8. MEMBER VACANCY
8.1 A member's position becomes vacant:

a) If the member dies;

b) If the member resigns membership by notice in writing to the Committee
or Council;

c) If the member is absent for more than three consecutive meetings without
the leave of the chairperson and Council resolves to remove the member,

HERITAGE ADVISORY COMMITTEE Next Review Date: 30/06/2020
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d) If the member misuses information or breaches confidentiality and Council
resolves to remove the member;

e) If they were nominated by the Camden Historical Society or an
organisation representing Camden’s Aboriginal and Torres Strait Islander
community and the nomination is revoked by written notice to Council,

f) If they are an other community representative and no longer reside in the
Ward for which they were appointed,

g} If Council otherwise resolves to remove the member.

8.2 If a vacancy occurs within the term of the member caused by the
resignation, removal or death of the member, or the revocation of the
member's nomination, the position may be filled through the following
process:

a) When a vacancy occurs, the chairperson will report it to the Committee at
its next meeting.

b) If the member was nominated by the Camden Historical Society or an
organisation representing Camden's Aboriginal and Torres Strait Islander
community, Council staff will request the relevant body to nominate a
replacement.

c) Council staff will prepare a report to the next available Council meeting
on the following matters:

If the member was an expert, the proposed replacement;

If the member was nominated by the Camden Historical Society or

an organisation representing Camden’s Aboriginal and Torres Strait

Islander community, the replacement nominee;

o |If the member was nominated as an other community representative,

Council officers will review the original expressions of interest

received and will confirm if any of those persons are suitable and

available to be considered as a member of the Committee;

Where, due to no other previous nominations, or nominations not

being suitable, an expression of interest will be called for in replacing

member/s appointed by Council

d) Where a vacancy occurs within eight months of the end of the term of the
members, the vacancy will not be filled.

e) Once appointed by Council, the new member will be a member of the
Committee for the remainder of the original member's term.

f) If Council does not endorse the recommendation, an expression of
interest will be called for further nominations.

Q0 0

(8}

9. CHAIRPERSON AND SECRETARY

9.1  Council appoints the chairperson from the Councillor members, and
may resolve to remove or replace the chairperson.

9.2 The chairperson presides over all meetings of the Committee.
9.3 If there is a tied vote, the chairperson shall have a casting vote.

9.4 The General Manager will determine a staff member to perform the role

of secretary.
HERITAGE ADVISORY COMMITTEE Next Review Date: 30/06/2020
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10. ADVISORY ROLE

101 The

Committee provides advice to Council and makes

recommendations only.

10.2 The Committee’s views can be made availabie through the minutes, a
regular Councillor update or in writing from the Chairperson to the
General Manager.

10.3 The

Committee may make decisions about its internal process

provided that there is no conflict with these terms of reference.

10.4 The

Committee does not have a decision-making role concerning

development applications or planning proposals. However, Council or
Council officers may notify development applications to the Committee
in their discretion for comment.

11. RESPONSIBILITY OF MEMBERS

11.1  Members are responsible to:

a)
b)

<)
d)

e)

f)

Respond to matters referred to the Committee by Council;

Give advice to the best of their knowledge and ability that will help
achieve the objectives of the Committee;

Facilitate tasks allocated to them;

Behave in a manner that respects the interests and viewpoints of other
members,

Declare any potential or actual conflicts of interests on matters that are
brought before the Committee before consideration of those matters;
Abide by Council's Code of Conduct and these terms of reference

12. RESPONSIBILITIES OF COUNCIL

12.1  Council will:

a)

b)

c)

Provide meeting facilities for the Committee and ensure that support is
available for minute taking and professional officer advice as
appropriate;

Consider whether to notify the Committee about various issues for
comment and duly consider the Committee's views;

Review the Committee’s role and may re-organise or disband the
Committee.

13. FREQUENCY OF MEETINGS

13.1 The

Committee shall meet at least once each quarter or more

frequently if considered necessary by the chairperson.

13.2 The chairperson, or the secretary with the consent of the chairperson,
is responsible for calling meetings and may call special meetings for
urgent matters in their discretion.

HERITAGE ADVISORY COMMITTEE Next Review Date: 30/06/2020
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14. QUORUM

14.1 The quorum for a meeting of the Committee is a majority of the
members but this number must include at least one Councillor
member.

14.2 If there is no quorum within 15 minutes of the scheduled start of the
meeting or at any time during the meeting, the meeting must be
adjoumed by the chairperson or, in their absence, by the majonty of
members present. If neither the chairperson nor the majority adjoums
the meeting, the meeting will be deemed to have been adjoumed to the
next meeting called by the chairperson or the secretary.

15. MEETING PROCEDURES

15.1 Notice of the time, place and agenda of all meetings is to be given by
the secretary to each member of the Committee not less than seven
days prior to the meeting, except where the chairperson, or the
secretary with the consent of the chairperson, calls a special meeting
for an urgent matter, in which case notice will be given as soon as
practicable.

15.2 Members of the Committee are required to advise the chairperson or
the secretary prior to the meeting if they are unable to attend any
meeting.

15.3 Minutes of all meetings shall be made accessible to the public {(except
to the extent that Council considers that the information should be
considered in closed Council or as a confidential attachment to a
report).

15.4 Minutes of all meetings shall be kept electronically and forwarded to
Council for noting if Council so requests.

15.5 Minutes of all meetings shall record the meeting attendees, including
any invitees.

15.6 Meetings are not open to the public but persons may be invited to
attend the meetings at the request of the chairperson on behalf of the
Committee. Invitees cannot vote and may be requested to leave the
meeting at any time by the Chairperson.

15.7 At all meetings of the Committee, each voting member present
(including the chairperson) shall have one vote.

15.8 Pursuant to Section 10(2) of the Local Government Act 1993, Council
authorises the chairperson to expel persons from a meeting for
misconduct or if neither a member nor an invitee.

15.9 Recordings of meetings are not permitted except with the authority of
Council, other than recordings made by the secretary only for verifying
the accuracy of minutes, and recordings are not made available or
disclosed to any person, except as required by law

HERITAGE ADVISORY COMMITTEE Next Review Date: 30/06/2020
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15.10 Pursuant to Section 10(2) of the Local Government Act 1993, Council
authorises the chairperson to expel persons from a meeting for using
or having used a recorder in contravention of this clause

HERITAGE ADVISORY COMMITTEE Next Review Date: 30/06/2020
Adopted by Council date TRIM #: Page 80f 10

Attachments for the Ordinary Council Meeting held on 10 October 2017 - Page 561

ORDO7

Attachment 1



ORDO7

Attachment 1

Attachment 1 Heritage Advisory Committee - proposed Terms of Reference

15.11 In this clause 15, ‘recorder’ includes a video camera, still camera and
any electronic device capable of recording speech, moving images or
still images. In this clause, ‘recording’ means making a temporary or
permanent record in any medium, or engaging in or facilitating intermnet
or local streaming of, or otherwise capturing, speech or images.
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RELEVANT LEGISLATIVE INSTRUMENTS:

RELATED POLICIES, PLANS AND

Local Government Act 1993

Local Government (General) Regulation
2005

Code of Conduct

PROCEDURES:

RESPONSIBLE DIRECTOR: Planning and Environment

APPROVAL: Council

HISTORY:

Version Approved by Changes made |  Date | TRIM Number
; ; Insert TRIM

1 Approved by Council Nii Insert date RO
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