





Our Reference: PT22005

A Gilbert, G Gilbert and S Zilko
C/0O Premise Planning
3/31 Clinton Street
Goulburn NSW 2580
3 May 2023

Attention: Ms Tina Dodson

Via email: tina.dodson@premise.com.au

Planning Proposal for 171 lot residential subdivision — Lot 24 DP1119250 — 4273 Goulburn Road,
CROOKWELL
Response Report

As requested, we have undertaken a review of the Traffic Impact Assessment (TIA) report
prepared by Motion Traffic Engineers Pty Ltd dated March 2022 as well as the request for
further information (RFI) Transport for NSW letter dated 18 January 2023 for the proposed
rezoning of the above site to provide a residential subdivision. Copies of these documents
are provided in Appendix A and Appendix B of this response report.

It is noted that the proposal includes only a rezoning application for residential development
with the requirement for a future development application for the residential subdivision
should approval be granted by Council and State authorities.

The Proposal
The proposed future subdivision would be located at the site known as No.4273 Goulburn
Road, Crookwell as shown below in Figure 1.
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Project: 4273 Goulburn Road, Crookwell

Figure 1 — Site Location

© Nearmap

The site includes a single rural residential dwelling and frontages to both Goulburn Road (the
main east — west road through the area) in the north and Grange Road in the west.

Access to the existing dwelling is via a single combined entry / exit driveway in Goulburn
Road as shown below in Figure 2.

Figure 2 — Existing Site Access Driveway in Goulburn Road
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Future vehicle access to / from the site is expected to mainly occur through the intersection
of Goulburn Road / Grange Road which currently includes a priority controlled intersection
along with a wide gravel area which presents is a slip lane somewhat to westbound traffic in
Goulburn Road although which has been closed via the installation of both removable
bollards and concrete blocks as shown below in Figure 3.

Figure 3 — Existing Goulburn Road / Grange Road Intersection Arrangements

Motion Traffic Engineers Report Review
As stated above, we have reviewed the TIA report prepared by Motion Traffic Engineers in
support of the proposed rezoning application and offer the following comments:

e Overall, the report has been prepared generally in accordance with the
requirements of Austroads Guide to Traffic Management Part 12 and presents an
assessment of existing and future traffic conditions on the basis the rezoning was
approved for future housing.

e The reportincluded a morning / afternoon peak hour intersection count of Goulburn
Road / Grange Road along with SIDRA intersection modelling of both existing
conditions and future conditions assuming all development generated traffic would
pass through this intersection.

e The report found that the existing intersection operating conditions for both peak
periods was Level of Service A.

e The report found that future intersection operating conditions at this intersection
would remain at Level of Service A following full development of the site and all
generated traffic passing through this particular intersection.

e Thus, the findings of the traffic report prepared by Motion Traffic Engineers indicates
that intersection of Goulburn Road / Grange Road in its current form can
accommodate the potential traffic generation of the future subdivision and would
not require any capacity improvements to accommodate the potential demands
generated by the proposal.
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Responses / Additional Information to TINSW RFI

The following presents comments / additional information in response to each item raised in
the TINSW RFI dated 18 January 2023. For ease of reference each item is repeated below
verbatim with a response following.

Preliminary feedback

The Traffic and Parking Impact Assessment will need to address the following:

. The trip distributions that are presented in the Traffic Impact and Parking Assessment need to be
justified. This would include an explanation of the assumed travel patterns to access services and

facilities in Crookwell and Goulburn.

Response
It is noted from the existing intersection count that the eastbound and westbound traffic

flows in Goulburn Road were tidal somewhat with a 70% westbound / 30% eastbound in the
AM peak and a 40% westbound / 60% eastbound splitin the PM peak period.

The trip distribution assumed in the TIA report was closer to a 50 / 50 split to the east and west
of the intersection of Goulburn Road / Grange Road. Further, as recommended in the RTA
Guide to Traffic Generating Developments, the TIA report assumed 80% outbound / 20%
inbound in the AM peak with the reverse during the PM peak.

Of note, as a conservative estimate the TIA report assumed all traffic would pass through this
intersection instead of using other routes to travel to the west such as Cullen Street / Kialla
Road which would also be available to generated traffic wishing to gain access to the town
centre of Crookwell.

Given the TIA report confirmed that both the existing and future intersection operating
conditions at the intersection of Goulburn Road / Grange Road would remain Level of
Service A in the future following full development of the site and the conservative approach
of distributing all generated traffic through this intersection, any changes to the assumed trip
distribution of the TIA report would have little to no impact on the resulting intersection
performance findings.

Without a formal assessment of Census Journey to Work data traffic generated by a
development is often distributed onto the main road network using the same distribution of
mid block volumes on that network.

As a sensitivity test, the generated trips of the development (adopting the same conservative
approach of all traffic passing through the intersection of Goulburn Road / Grange Road)
have been distributed adopting the same mid block distribution of trips in Goulburn Road.
This would result in the following additional trips by movement at the intersection as shown in
Figure 4.
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Figure 4 — Revised Trip Distribution of Potential Development Generated Traffic

The intersection of Goulburn Road / Grange Road has been analysed using the Sidra
Intersection analysis program. Sidra Intersection determines the average delay that vehicles
encounter, the degree of saturation of the intersection, and the level of service. The degree
of saturation is the ratio of the arrival rate of vehicles to the capacity of the approach. Sidra
Intersection provides analysis of the operating conditions which can be compared to the
performance criteria set out in Table 1.

Page | 5



Project: 4273 Goulburn Road, Crookwell

Table 1 - Level of Service Criteria

Average Delay per Vehicle

Level of Service ) Signals & Roundabouts Give Way & Stop Signs
A less than 14 Good operation Good operation
B 15 to 28 SC;::: ::::ci;ceptable delays & gc::g:;ble delays & Spare
c 29 to 42 Satisfactory Satisfactory, but accident

study required

Near capacity & accident

D 43 to 56 Operating near capacity study required

At capacity; at signals, incidents

will cause excessive delays ) .
At capacity, requires other
E 57 t0 70 pacity, req

. control mode
Roundabouts require other

control mode

Extreme delay, traffic signals
F >70 Extra capacity required or other major treatment
required

Adapted from RTA Guide to Traffic Generating Developments, 2002.

For roundabouts and priority intersections, the reported average delay is for the individual
movement with the highest average delay per vehicle. At signalised intersections, the
reported average delay is over all movements.

The existing weekday and weekend day intersection operating conditions are presented in
Table 2. Average delay is expressed in seconds per vehicle. The assessment includes a 10
year future year analysis assuming a 2% per annum growth of all movements.

Table 2 - Existing Weekday AM / PM Intersection Operating Conditions

Morning Peak Evening Peak

Intersection Control Av Delay LOS Av Delay LOS

Existing

Goulburn Rd / Grange Rd Priority

Existing + Development

Goulburn Rd / Grange Rd Priority 6.5 A 6.5 A
Existing + Development + 10yrs
Goulburn Rd / Grange Rd Priority 6.8 A 6.8 A

Avg Delay (sec/veh) is over all movements at signals, and for worst movement at priority and roundabouts

From Table 2 it is noted that the sensitivity test of an alternative distribution of generated trips
of the development (conservatively assuming all generated traffic passes through the
intersection of Goulburn Road / Grange Road) does not result in any difference in the future
intersection operating conditions compared to that which was found in the Motion Traffic
Engineers report.
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Thus, given the generally low traffic volumes in Goulburn Road and of the potential
development of the site subject to rezoning approval, the assumed distribution of trips
generated by the proposal would not markedly change the forecast future intersection
operating conditions of Goulburn Road / Grange Road.

Further, the existing intersection in its current form would not require any improvements on
capacity grounds over and above its current form to accommodate the potential traffic
generation of the proposal. This includes an assessment of future traffic conditions (10 years)
with a 2% per annum compound growth of all movements)

Thus, the traffic impacts of the proposal would be considered acceptable.

SIDRA outputs are provided in Appendix C of this report.

- TfNSW'’s preference is for access to and from the development to be via the existing local road
network where it is safe and practical to do so. This is in accordance with Section 2.119 — Development
with frontage to classified road of the State Environmental Planning Policy (Transport and
Infrastructure) 2021.

Response
It is noted from the Motion Traffic Engineers report that the proposed development seeks all

vehicle access to / from the development site only via Grange Road along with the closure
of the existing entry / exit driveway in Goulburn Road which currently serves the site. Thus,
the anticipated potential arrangement of the future subdivision and its vehicle access would
comply with the above requirements of Transport for NSW.

- TfNSW highly recommends utilising Grange Road to provide access to the proposed subdivision, as per
the Traffic Impact and Parking Assessment, if possible.

o The proponent needs to discuss with Council on whether Grange Road is suitable for access to
the subdivision. TINSW will require that the road be suitable to allow simultaneous traffic
movements, and to meet the appropriate council standards and have appropriate drainage if
it is to be utilised as access from Goulburn Road.

o TfNSW is open to further consultation with the proponent and Council, especially on the
appropriate access to and from the proposed development.

Response
As stated above, the anticipated development arrangement of the proposed rezoning

application seeks to only provide vehicle access via two (2) new local intersection
connections to Grange Road. Further, it would be expected that the final form of the
Grange Road frontage of the site would be determined between the proponent and
Council at the time of the development application of the subdivision.

On the matter of what would be considered an appropriate pavement width for Grange

Road, the Australian Model Code For Residential Development (AMCORD) suggests the
following carriageway widths for local streets which allow for 300 — 2,000 vehicles per day:
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Therefore, a pavement width of 5.5m would be considered appropriate in Grange Road to
serve the subject site in the future along with considerations at intersections which allow for
kerb returns which accommodate waste vehicles.

- An analysis of the intersection of the intersection of the site access road and Goulburn Road. The
treatment type is to be determined based on the warrants for basic (BA), auxiliary lane (AU) and
channelised (CH) Turn Treatments outlined in Appendix A, and Figure A 10 of 8.21 Austroads Guide to
Road Design — Part 4A: Intersections and Crossings — General. The analysis provided needs to:

o Be supported with current traffic count data, with turn movement diagrams at the
intersection for a hypothetical situation where a funeral is held during the AM and PM peak
hours, and separating light and heavy vehicles;

o Provide details on the assumptions used for traffic generation, noting that these should be in
accordance with RTA Guide to Traffic Generating Developments and associated updated
surveys or appropriately justified;

o Justify the distributions (e.g. north and south to and from the development; and
o Provide volume plots on Figure A 10 (of Appendix A.8) to identify the appropriate turn
treatments
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Response
The above comment indicates that Transport for NSW is seeking an upgrade of the

intersection of Goulburn Road / Grange Road despite confirmation in the Motion Engineers
TIA report that the existing intersection capacity is more than sufficient to accommodate
both the existing and potential traffic generation of development which could be achieved
in the rezoning proposal.

Count data, information on the assumed trip distribution and modelling of existing versus
future intersection operating conditions at the intersection of Goulburn Road / Grange Road
was all presented in the original TIA report. Further, sensitivity analysis presented above of an
alternative distribution of generated trips confirms that no capacity upgrades of the
intersection of Goulburn Road / Grange Road is necessary to accommodate the potential
development of a rezoning site at the location.

The requirements for a BAR / BAL or similar type treatment where separate turn bays are
provided can be determined using Figure 4.9 of Austroads Part 4A — Unsignalised and
Signalised intersections as shown below:

As the above graph starts at 0,0, a single vehicle in Grange Road exiting onto Goulburn
Road would trigger the requirement for as a minimum of BAR / BAL intersection treatment
which is not currently present to accommodate existing traffic flows.

Thus, strict application of the above would indicate the existing intersection would require a
BAR / BAL treatment. The additional potential traffic of the development would not require

anything beyond the existing requirement of a BAR / BAL arrangement.
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The intersection is located within a 50km/hr residential zone with direct access by adjacent
residential developments. Within such residential low speed environments in practice formal
BAR / BAL intersection treatments are generally avoided with traffic slowing / stopping as
required when queued vehicles are waiting to turn. This mirrors the principles of AMCORD
where vehicle friction creates low speed safer environments in place of formal traffic control
facilities such as raised thresholds etc.

The difficulty of the location is the development proposal does not have any frontage to the
intersection of Goulburn Road / Grange Road and as such is not able to dedicate any land
which could accommodate such an arrangement. Of note, Transport for NSW could impose
road widening on the adjacent private properties as part of their charter and this could be
considered as part of this development proposal where the proponent of this development
provides works within a widened road corridor arranged by Transport for NSW.

It would present extreme difficulty imposing a requirement for intersection widening on the
proponent of the development where adjacent private / public landowners surrounding the
intersection could simply refuse to allocate any additional land for such widening.

It is our view that if Transport for NSW is seeking an intersection improvement of Goulburn
Road / Grange Road as part of this rezoning proposal, despite the fact that such
improvements are not required on capacity grounds, a BAR / BAL design is agreed to at the
time of development application when at such time Transport for NSW can assist in obtaining
the necessary land holdings to provide such an arrangement.

- A SIDRA analysis needs to be provided. TINSW notes that a SIDRA analysis was included in the initial
scoping application. The SIDRA analysis must account for background growth that occurs during the
development period. The background growth needs to be added to the baseline volumes and volumes
resulting from the proposed subdivision for a more accurate calculation of future volumes. TINSW
recommends a growth rate of 2.0% in line with modelling guidelines.

Response
The SIDRA intersection assessment provided above and in Appendix C of this report includes

both existing, future and a 10 year future year assessment assuming a 2% per annum growth
of all movements at the intersection. In all instances, the intersection of Goulburn Road /
Grange Road operates at Level of Service A.

- Road safety assessment including details on crash history and a sight distance assessment at the local
road connections with a classified road. In this instance, there will need to be an assessment of the
Goulburn Road/Grange Road intersection. To demonstrate that appropriate sight distances are
available, TINSW will require a scaled concept plan showing the sight distances available and what is
required at the access as well as the identification of appropriate mitigation measures to address any

concerns,;
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Response
The five (5) year crash data in the vicinity of the intersection of Goulburn Road / Grange

Road is shown below in Figure 5. This confirms that no accidents have occurred at the
intersection in the last five years.

Figure 5 — Five (5) Year Crash Data Near Goulburn Rd / Grange Rd

On the matter of the sight distance assessment, traffic exiting Grange Road is afforded an
available sight distance to traffic in Goulburn Road in both directions of some 230m which far
exceeds the minimum sight distance requirements for a local intersection within a 50km/hr
posted speed limit.

. Internal road network details need to be provided;

Response
The development is seeking only a rezoning of the site for future residential subdivision

development. It is not possible to provide details of internal road network arrangements until
such time as the final engineering design of the site is completed at the time of the
submission of the development application.

- A swept path analysis in accordance with Austroads turning templates to demonstrate that the largest

vehicle likely to utilise an access/connection with a classified road can safely enter and exit;

Response
The development does not propose anything which would require a vehicle larger than what

would currently utilises the intersection of Goulburn Road / Grange Road, that is, a Council
waste service vehicle.
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It is unclear why a private development rezoning proposal is required to provide a turn path
assessment of an existing vehicle using a local intersection where the proposal does not result
in the usage of a vehicle which would be any larger.

The provision of such information is more appropriate at the time of any future development
application where the final arrangements of Grange Avenue are agreed to with Council.

- The analysis also needs to consider the impacts to traffic accessing key recreational facilities and

Crookwell Showground.

Response
The RTA Guide to Traffic Generating Developments does not publish any traffic generation

information for the varying use of a local showground. Further, the peak use of such a facility
would not coincide with the peak traffic generation periods of any future residential
development proposal of the subject site which occur during weekday AM and PM road
network peak periods.

The development would be located within a convenient walking distance to the
showground where access could be gained via a number of non private vehicle mode
methods such as walking and cycling.

Given the SIDRA analysis above, which includes a 10 year compound growth rate applied to
all movements at the intersection of Goulburn Road / Grange Road, plus the development
generated traffic, confirms the intersection would continue to operate at Level of Service A,
itis not expected that proposed development would have any material impact on
operations of the showground. Further, it would be expected that any large events which
could occur at the showground would be subject to their own plan of management
approved by Council and Transport for NSW.

- The TIA needs to address public transport provision and active transport links. Active transport
infrastructure including pedestrian and cycling links to the town centre needs to be considered in order
to incentivise walking and cycling. This, in turn would reduce the amount of vehicle traffic on the state
road network.

o TfNSW notes that Crookwell currently has a thrice daily return bus service to Goulburn, and
that a future stop could be added on Goulburn Road near Grange Road if required.

Response
The nature of the development is such that upon completion it would provide potential

additional patronage of existing bus services operating along Goulburn Road. Further, it
would also provide the opportunity for buses to circulate the subdivision as part of expansion
of existing services to accommodate future demands and such arrangements can form
future conditions of consent at the time of any development application.
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An all weather pedestrian path is located along the southern side of Goulburn Road a short
distance from Grange Road providing direct access to the Crookwell town centre.
Expansion of bus services and provision of bus stops are matters for Transport for NSW.

(o] The subdivision layout needs to identify and provide cross-section details on collector roads
through the subdivision that are capable of accommodating buses. The Guidelines for Public
Transport Capable Infrastructure in Greenfield Sites (July 2018, see Attachment 2) provides

details on road infrastructure and road network requirements for consideration.

Response
As stated above the proposal only includes a rezoning application for provision of a future

residential subdivision of which would be subject to its own separate development
application. It is not possible to provide internal subdivision / road network configurations at
this time until such time as the finer grain engineering design of any future subdivision is
completed.

It would be expected that any design of a residential subdivision for the site on the basis the
rezoning application is approved would give consideration to existing published policy to
inform such designs.

o TfNSW highlights that Priority 2.3(a) in Table 1 of the Upper Lachlan Shire Local
Strategic Planning Statement 2040 states that towns should be designed for
walking and cycling and to promote active transport.

Response
Noted and any future development application for the design of a residential subdivision at

the site subject to approval of this rezoning application should include promotion of active
transport modes.

- The TIA needs to highlight the significance of Goulburn Road as a major transport route between
Goulburn and Bathurst and also a tourist route that is subject to seasonal variation. Therefore, it is an
arterial road and not a collector road as stated in the TIA. The commentary should also highlight the
importance of Goulburn Street (Goulburn Road where it passes through Crookwell town centre) and its
significance as the main street and for placemaking as the centre for Crookwell’s economic, social and

cultural activities.

Response
The designation of Goulburn Road as an arterial road is noted. However, the intersection in

guestion is located within a residential environment, a 50km/hr speed limit and single
residential dwellings having direct access to Goulburn Road. Thus, whilst it remains a key
corridor through the area due to limited alternative route choices available for regional trips,
the environment in the vicinity of the development site is one of a local residential nature.
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As confirmed in the original TIA report! and presented above, the traffic impacts of the
rezoning proposal are considered acceptable and not intersection / road upgrades are
necessary on capacity grounds (other than Grange Road frontage works) to accommodate
the traffic generation of a potential future residential subdivision.

- Details on any oversize and/or over mass vehicle (OSOM) movements associated with the proposal as

well as any changes to the road network required to cater for OSOM movements must be provided.

Response
As stated above, the proposed development which would be achieved upon approval of

the rezoning proposal would not generate any vehicle greater in size than currently uses
Grange Avenue or passes through the intersection of Goulburn Road / Grange Road. That s,
a Council waste service vehicle.

Overall, the potential traffic impacts of the proposed residential subdivision are considered

acceptable.

We trust the additional information assists you in your planning for the subdivision. Should you
require any further information please do not hesitate to contact myself on 0414 462247.

Yours sincerely

2

DEAN BRODIE

Managing Director

B.Eng (Civil) MIEAust NER

RMS Accredited Level 3 (Lead) Road Safety Auditor

RPEQ 27423

Expert Traffic Engineering & Road Safety Witness at NSW Land & Environment & NSW Supreme
Court

14273 Goulburn Road, Crookwell NSW TIA Report — Motion Traffic Engineers March 2022
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Appendix A — Motion Traffic Engineers Pty Ltd Report Dated March 2022
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1. Introduction

Motion Traffic Engineers was commissioned by Client to undertake a traffic and parking impact
assessment of proposed residential rezoning at 4273 Goulburn Road, Crookwell.

Application is now being sought for a proposed residential rezoning. The site is currently farmland.

This traffic report presents an assessment of the anticipated transport implications of the proposed
residential rezoning , with the following considerations:

< Background and existing traffic and parking conditions of the proposed residential rezoning
site

Assessment of the public transport network within the vicinity of the site
Adequacy of car and parking provision

The projected traffic generation residential rezoning

O 0O 0 0O

The transport impact of the residential rezoning on the surrounding road network

In the course of preparing this assessment, the proposed site and its environs have been inspected,
plans of the development examined, and all relevant traffic and parking data collected and analysed.

Traffic Impact Assessment for a Proposed Residential Rezoning 4273 Goulburn Road, Crookwell
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2.Background and Existing Conditions of the Proposed

Residential Rezoning

2.1. Location and Land Use

The proposed residential rezoning site is located at 4273 Goulburn Road, Crookwell. Currently is
farmland.

This site is located within a Primary Production, RU1 zone, South-East of Crookwell Town Centre.
The immediate surrounding area of the proposed site are rural landscapes, residential and
commercial development is located north west of the site within Crookwell Town Centre.

Figures 1 and 2 shows the location of the residential rezoning site from the aerial and street map
perspective respectively. Figure 2 also shows the location of the surveyed intersection in relation to
the site.

Figure 3 shows a photograph of the site taken at Goulburn Road.

Proposed Residential
Rezoning Site

Crookwell
Town Centre

Figure 1: Location of the Subject Site on Aerial View Perspective

Traffic Impact Assessment for a Proposed Residential Rezoning 4273 Goulburn Road, Crookwell
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Surveyed Intersection

Proposed Residential
Rezoning Site

Figure 2: Location of the Site on Street Map in Relation to Surveyed Intersections

Figure 3: Photograph of Proposed residential rezoning Site from Goulburn Road

Traffic Impact Assessment for a Proposed Residential Rezoning 4273 Goulburn Road, Crookwell
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2.2. Road Network

Goulburn Road is a collector road within Crookwell Town Centre. Goulburn Road has one lane of
traffic each at the midblock. Sections of Goulburn Road near the residential rezoning site have a
road shoulder for emergency parking such as a car breakdown. The sign posted speed limit is
50km/hr. Figure 4a and 4b show photographs of Goulburn Road.

Grange Road is a residential road with one lane of traffic. The default speed limit is 50km/hr. Figure
4c¢ shows a photograph of Grange Road.

Figure 4a: Goulburn Road looking east Figure 4b: Goulburn Road looking west

from the site from the site

Figure 4c: Grange Road looking north

from the site

Traffic Impact Assessment for a Proposed Residential Rezoning 4273 Goulburn Road, Crookwell
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2.3. Public Parking

On street parking is not permitted on Grange Road or Goulburn Road,

2.4. Intersection Description

As part of the traffic impact assessment, the performance of the nearby intersection was surveyed
and assessed:

< The priority intersection of Goulburn Road with Grange Road
External traffic to and from the proposed residential rezoning is likely to travel through at least one
of the above intersections. Drivers on Grange Road need to give way to traffic on Goulburn Road.

The priority intersection of Goulburn Road with Grange Road is a three-leg intersection, with all turn
movements permitted. Drivers on Grange Road need to give way to Goulburn Road traffic

Figure 6a and 6b present photographs of the intersection on Aerial and the layout of this intersection
using SIDRA (9), respectively. SIDRA is an industry standard intersection software.

Intersection /
assessed

Figure 6a: The priority intersection of Goulburn Road with Grange Road

Traffic Impact Assessment for a Proposed Residential Rezoning 4273 Goulburn Road, Crookwell
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Figure 6b: The priority intersection of Goulburn Road with Grange Road (SIDRA)

2.5. Existing Traffic Volumes

As part of the traffic assessment, traffic counts have been undertaken at the above-mentioned
intersections and the AM and PM peak hours are identified accordingly. The AM peak hour is
7:45am to 8:45am and the PM peak hour is 4:30pm to 5:30pm.

The following Figures present the traffic volumes in vehicles for the weekday peak hours. The
bracketed numbers are trucks, and un-bracketed are cars

Traffic Impact Assessment for a Proposed Residential Rezoning 4273 Goulburn Road, Crookwell
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Goulbu rn65(4) ' (= 130(10) Goulburn

Road 1 ﬂ l_ Road

r

Grange
Road

Proposed Residential
Rezoning at 4273
Goulburn Road
Crookwell

Figure 7a: Existing Weekday Traffic Volumes AM Peak Hour

Goulbur%os(z) ' _ 772) Goulburn

Road 5 ﬂ l_ Road

r

Grange
Road

Proposed Residential
Rezoning at 4273
Goulburn Road
Crookwell

Figure 8b: Existing Weekday Traffic Volumes PM Peak Hour

Traffic Impact Assessment for a Proposed Residential Rezoning 4273 Goulburn Road, Crookwell

[N22742A Reportla]



2.6.Intersection Assessment with Existing Traffic
An intersection assessment has been undertaken for:
2 The priority intersection of Goulburn Road with Grange Road

The existing intersection operating performance was assessed using the SIDRA software package
(version 9) to determine the Degree of Saturation (DS), Average Delay (AVD in seconds) and Level
of Service (LoS) at each intersection. The SIDRA program provides Level of Service Criteria Tables
for various intersection types. The key indicator of intersection performance is Level of Service,
where results are placed on a continuum from ‘A’ to ‘F’, as shown in Table 1.

LoS Traffic Signal / Roundabout Give Way / Stop Sign / T-Junction control

A Good operation Good operation

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

C Satisfactory Satisfactory, but accident study required
D Operating near capacity Near capacity & accident study required
E At capacity, at signals incidents At capacity, requires other control mode

will cause excessive delays.

F Unsatisfactory and requires At capacity, requires other control mode
additional capacity,
Roundabouts require other
control mode

Table 1: Intersection Level of Service

The Average Vehicle Delay (AVD) provides a measure of the operational performance of an
intersection as indicated below, which relates AVD to LOS. The AVD’s 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 intersecting with a 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.
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Average Delay per Vehicles (seconds/vehicle)

Less than 14
15to 28
29 to 42
43 to 56

m O O W >

57to 70

M

>70

Table 2: Intersection Average Delay (AVD)

The degree of saturation (DS) is another measure of the operational performance of individual
intersections. For intersections controlled by traffic signals both queue length and delay increase
rapidly as DS approaches 1. It is usual to attempt to keep DS to less than 0.9. Degrees of Saturation
in the order of 0.7 generally represent satisfactory intersection operation. When DS exceed 0.9
queues can be anticipated.

The results of the intersection analysis are as follows

Intersection/ AM Peak Hour PM Peak Hour

Performance criteria Existing Existing

Goulburn Road/Grange Road

tos N/A(Worst A) N/A(Worst A)
AVD(s) 0.2 0.4
bs 0.073 0.058

Table 3: Existing intersection performances

All intersections are operating at excellent level of services with the current traffic volume. There are
spare capacities at these intersections to accommodate additional traffic volume. The full intersection
results are presented in Appendix A.
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2.7.Conclusions on the Existing Conditions

The proposed residential rezoning is located in an area where there are no vacant on-street car spaces
available.

The nearby intersection overall performs well with sufficient spare capacity to accommodate
additional traffic.
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3. Proposed Residential Rezoning

A description of the Proposed residential rezoning are as follows:
2 Proposed rezoning with the potential for 171 lots ranging from 800m? to 5850m?.
< There are two proposed roads that will run off Grange Road

2 The internal roads will incorporate a 15 m road reserve width, 7m bitumen sealed
carriageway, kerbing and footpath in accordance with councils Development Control Plan
2010

2 The road width and geometry will accommodate Council’s waste truck

< Vehicle and pedestrian sight distance at the intersections will comply with Council and
Austroads requirements

A full scaled plan of the proposed residential rezoning will be provided as part of the Development
Application.
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4. Parking Requirements

Future of the residential lots will need to comply with the car parking requirements of Upper Lachlan
Shire Council as follows:

2 One car space per dwelling

There are no additional parking requirements for a residential lot. The internal road layout will be
able to accommodate visitor parking.

5.Traffic Generation and Impact

5.1. Traffic Generation

The NSW RTA Guide to Traffic Generating Developments provides trip rates for residential rezoning
as follows for the weekday peak hours

< 0.85 car trips per residential lot

Overall, the residential rezoning is a high trip generator.

Application of the above-mentioned rates to the proposed residential development results the peak
hour trip generation presented in Table 5a below:

171 0.85 145

Table 5a: Trip generation by the proposed residential rezoning

5.2.Trip Distribution

The predicted trips are distributed to the road network assuming 80 percent outbound trips 20 percent
inbound trips for the AM peak hour and 20 percent outbound trips 80 percent inbound trips for the
PM peak hour, which results the following:

2 AM peak hour: 116 origin trips and 29 destination trips
2 PM peak hour: 29 origin trips and 116 destination trips
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5.3. Existing with Residential Rezoning Traffic

The additional development trips are assigned onto the local traffic network. The following figures
present the future traffic volume with the development trips (in red for origin trips and blue for
destination trips) for the weekday AM and PM peak hours.

G oulburn65(4) ) {mmmm 130(10)

Road 1+14 ﬂ +15 Goulburn
l Road

I

2450
29
|
Proposed Residential
Grange 116 Rezoning at 4273
Road Goulburn Road

Crookwell

Figure 10a: Existing Weekday Traffic Volumes with Proposed residential rezoning Traffic AM Peak
Hour
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108(2) mm—) CGmmm 77(2) Goulburn

5+62 ﬂ r +54 Road

Goulburn 1 I
4 5+

Road
+17 12
116 I
29
Grange
Proposed Residential
Road Rezoning at 4273
Goulburn Road
Crookwell

Figure 10b: Existing Weekday Traffic Volumes with Proposed residential rezoning Traffic PM Peak
Hour
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5.4. Traffic Impact

This section assesses the following intersections for the existing traffic with the Proposed residential
rezoning Traffic. The results of the intersection assessment are as follows:

Projected Performance with
Existing and Proposed
Apartment Traffic
AM Peak PM Peak Hour AM Peak Hour  PM Peak Hour
Hour Existing Existing Projected Projected

Performance with
Existing Traffic

Intersection/
Performance criteria

Goulburn Road /Grange Road

LoS N/A(Worst A) N/A(Worst A)  N/A(Worst A) N/A(Worst A)
AVD(s) 0.2 0.4 2.2 2.4
DS 0.073 0.058 0.104 0.101

Table 6: Projected Intersection Performance with Proposed residential rezoning Traffic

As presented in Table 6 above, the additional trips generated by the proposed residential rezoning
have minimum impact on the intersection performances in both AM and PM peak hours. The LoS,
AVD and DS of each intersection are not significantly affected by the addition of proposed
residential rezoning traffic. The traffic impact of the Proposed residential rezoning is therefore
considered acceptable.

The full SIDRA results are presented in Appendix B for the future conditions with the Proposed
residential rezoning traffic.
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6. Conclusions

This traffic impact assessment reports relates to a Proposed residential rezoning at 4273 Goulburn
Road in Crookwell. Based on the analysis and discussions presented in this report, the following
conclusions are made:

> The residential rezoning site is located in a _Primary Production, RU1 zone

2 The nearby intersection currently operates at good levels of service

2 Each of the residential lots will be subject to council approval for minimum car park
requirement

< The proposed residential rezoning is expected to generate a high number of additional trips in
both AM and PM peak hours

< According to the Intersection Assessment, the additional trips can be accommodated in the
nearby intersections without significantly affecting the performance of any turn movement,
approach arm or the overall intersection

There are no general traffic engineering reasons why a development consent for the Proposed
residential rezoning at 4273Goulburn Road in Crookwell should not be granted.
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INTERSECTION ASSESSMENT FOR EXISTING TRAFFIC

Vehicle Movement Performance
INPUT VOLUMES DEMAND FLOWS Deg. Aver. Level of 95% BACK OF QUEUE Prop. Effective Aver. No. Aver.

[ Total HV ] [ Total HV] Satn Delay Service [ Veh. Dist ] Que Stop Rate CyclesSpeed
veh/h  veh/h veh/h % v/lc sec veh m km/h
South: Grange Road
1 L2 3 0 3 0.0 0.004 50 LOSA 0.0 0.1 0.24 0.50 0.24 46.1
3 R2 2 0 2 0.0 0.004 53 LOSA 0.0 0.1 0.24 0.50 0.24 459
Approach 5 0 5 0.0 0.004 51 LOSA 0.0 0.1 0.24 0.50 0.24 46.0
East: Goulburn Road
4 L2 1 0 1 0.0 0.073 46 LOSA 0.0 0.0 0.00 0.00 0.00 495
5 T1 140 10 147 71 0.073 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 50.0
Approach 141 10 148 7.1 0.073 0.1 NA 0.0 0.0 0.00 0.00 0.00 49.9
West: Goulburn Road
11 T1 69 4 73 58 0.036 0.0 LOSA 0.0 0.1 0.01 0.01 0.01 499
12 R2 1 0 1 0.0 0.036 5.0 LOSA 0.0 0.1 0.01 0.01 0.01 49.2
Approach 70 4 74 5.7 0.036 0.1 NA 0.0 0.1 0.01 0.01 0.01 499
All Vehicles 216 14 227 6.5 0.073 0.2 NA 0.0 0.1 0.01 0.02 0.01 498

Table Al: The priority intersection of Goulburn Road with Grange Road for the AM Peak Hour

Vehicle Movement Performance
INPUT VOLUMES DEMAND FLOWS Deg. Aver.Level of 95% BACK OF QUEUE Prop. Effective Aver. No. Aver.

[Total HV] [Total HV] Satn Delay Service [ Veh. Dist] Que Stop Rate CyclesSpeed
veh/h  veh/h veh/h % vlc sec veh m km/h
South: Grange Road
1 L2 4 0 4 0.0 0.008 4.8 LOSA 0.0 0.2 0.19 0.51 0.19 46.2
3 R2 5 0 5 0.0 0.008 52 LOSA 0.0 0.2 0.19 0.51 0.19 46.0
Approach 9 0 9 0.0 0.008 5.0 LOSA 0.0 0.2 0.19 0.51 0.19 46.1
East: Goulburn Road
4 L2 1 0 1 0.0 0.040 46 LOSA 0.0 0.0 0.00 0.01 0.00 495
5 T1 79 2 83 25 0.040 0.0 LOSA 0.0 0.0 0.00 0.01 0.00 499
Approach 80 2 84 25 0.040 0.1 NA 0.0 0.0 0.00 0.01 0.00 49.9
West: Goulburn Road
11 T1 110 2 116 1.8 0.058 0.0 LOSA 0.0 0.2 0.02 0.02 0.02 498
12 R2 5 0 5 0.0 0.0568 4.8 LOSA 0.0 0.2 0.02 0.02 0.02 491
Approach 115 2 121 1.7 0.058 0.2 NA 0.0 0.2 0.02 0.02 0.02 498
All Vehicles 204 4 215 20 0.058 04 NA 0.0 0.2 0.02 0.04 0.02 497

Table A2: The priority intersection of Goulburn Road with Grange Road for the PM Peak Hour
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APPENDIX B
INTERSECTION ASSESSMENT FOR FUTURE CONDITION
WITH RESIDENTIAL REZONING TRAFFIC

Vehicle Movement Performance
INPUT VOLUMES DEMAND FLOWS Deg. Aver. Level of 95% BACK OF QUEUE Prop. Effective Aver. No. Aver.

[ Total HV ] [ Total HV] Satn Delay Service [ Veh. Dist ] Que Stop Rate CyclesSpeed
veh/h  veh/h veh/h % v/lc sec veh m km/h
South: Grange Road
1 L2 69 0 73 0.0 0.104 50 LOSA 04 2.7 0.27 0.55 0.27 46.0
3 R2 52 0 55 0.0 0.104 55 LOSA 0.4 2.7 0.27 0.55 0.27 458
Approach 121 0 127 0.0 0.104 53 LOSA 04 2.7 0.27 0.55 0.27 459
East: Goulburn Road
4 L2 15 0 16 0.0 0.080 4.6 LOSA 0.0 0.0 0.00 0.05 0.00 49.2
5 T1 140 10 147 71 0.080 0.0 LOSA 0.0 0.0 0.00 0.05 0.00 497
Approach 155 10 163 6.5 0.080 0.5 NA 0.0 0.0 0.00 0.05 0.00 49.6
West: Goulburn Road
11 T1 69 4 73 58 0.046 0.1 LOSA 0.1 0.8 0.11 0.10 0.11 49.1
12 R2 15 0 16 0.0 0.046 5.1 LOSA 0.1 0.8 0.11 0.10 0.11 484
Approach 84 4 88 48 0.046 1.0 NA 0.1 0.8 0.11 0.10 0.11 49.0
All Vehicles 360 14 379 39 0104 22 NA 04 2.7 0.12 0.23 0.12 48.2

Table B1: The priority intersection of Goulburn Road with Grange Road for the AM Peak Hour
with residential rezoning traffic

Vehicle Movement Performance
INPUT VOLUMES DEMAND FLOWS Deg. Aver.Level of 95% BACK OF QUEUE Prop. Effective Aver. No. Aver.

[Total HV] [Total HV] Satn Delay Service [ Veh. Dist] Que Stop Rate CyclesSpeed
veh/h  veh/h veh/h % v/lc sec veh m km/h
South: Grange Road
1 L2 21 0 22 0.0 0.033 4.8 LOSA 0.1 0.8 0.18 0.52 0.18 46.2
3 R2 17 0 18 0.0 0.033 57 LOSA 0.1 0.8 0.18 0.52 0.18 46.0
Approach 38 0 40 0.0 0.033 5.2 LOSA 0.1 0.8 0.18 0.52 0.18 46.1
East: Goulburn Road
4 L2 59 0 62 0.0 0.071 46 LOSA 0.0 0.0 0.00 0.23 0.00 482
5 T1 79 2 83 25 0.071 0.0 LOSA 0.0 0.0 0.00 0.23 0.00 487
Approach 138 2 145 14 0.071 20 NA 0.0 0.0 0.00 0.23 0.00 48.5
West: Goulburn Road
11 T1 110 2 116 1.8 0.101 0.3 LOSA 04 29 0.20 0.20 0.20 483
12 R2 67 0 71 0.0 0.101 5.0 LOSA 0.4 2.9 0.20 0.20 0.20 477
Approach 177 2 186 1.1 0101 21 NA 04 29 0.20 0.20 0.20 48.1
All Vehicles 353 4 372 11 0101 24 NA 04 29 0.12 0.25 0.12 48.0

Table B2: The priority intersection of Goulburn Road with Grange Road for the PM Peak Hour
with residential rezoning traffic
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Transport for NSW

18 January 2023
TfNSW reference: STH22/00366/01

Upper Lachlan Shire Council
By Email: sarkinstall@upperlachlan.nsw.gov.au

Attention: Simon Arkinstall

Planning Proposal for 171 lot residential subdivision — Lot 24 DP1119250 - 4273 Goulburn
Road, CROOKWELL

Dear Simon

Transport for NSW (TfNSW) is responding to the initial scoping application that was prepared
by Laterals Planning and referred on 7 November 2022.

TfNSW has reviewed the information and provides feedback on the submitted documents for
the applicant to consider in Attachment 1.

If you have any questions, please contact Steven Yuan, Development Services Case Officer,
on 02 9983 2596 or email development.south@transport.nsw.gov.au.

Yours faithfully

7a)
-

Steven Yuan
Development Services Case Officer, Development Services
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Transport for NSW

Attachment 1

Planning Proposal for 171 lot residential subdivision — Lot 24 DP1119250 - 4273 Goulburn
Road, CROOKWELL

Context
TfNSW notes for this development:

The key state road is Goulburn Road,;

Council is seeking initial advice from TfNSW on a future planning proposal to rezone Lot
24 DP119250 from RU1 Primary Production to R2 Low Density Residential and R5 Large
Lot Residential. This will facilitate 171 residential lots. The site is 32.31ha and is located
to the southeast of Crookwell town centre; and

The site has a frontage to Goulburn Road. The proponent is proposing for the
development to be accessed via Grange Road, which is a local road.

Preliminary feedback
The Traffic and Parking Impact Assessment will need to address the following:

The trip distributions that are presented in the Traffic Impact and Parking Assessment
need to be justified. This would include an explanation of the assumed travel patterns
to access services and facilities in Crookwell and Goulburn.

TfNSW’s preference is for access to and from the development to be via the existing
local road network where it is safe and practical to do so. This is in accordance with
Section 2.119 - Development with frontage to classified road of the State Environmental
Planning Policy (Transport and Infrastructure) 2021.

TfNSW highly recommends utilising Grange Road to provide access to the proposed
subdivision, as per the Traffic Impact and Parking Assessment, if possible.

o0 The proponent needs to discuss with Council on whether Grange Road is suitable
for access to the subdivision. TFNSW will require that the road be suitable to
allow simultaneous traffic movements, and to meet the appropriate council
standards and have appropriate drainage if it is to be utilised as access from
Goulburn Road.

o TfNSW s open to further consultation with the proponent and Council, especially
on the appropriate access to and from the proposed development.

An analysis of the intersection of the intersection of the site access road and Goulburn
Road. The treatment type is to be determined based on the warrants for basic (BA),
auxiliary lane (AU) and channelised (CH) Turn Treatments outlined in Appendix A, and
Figure A 10 of 8.21 Austroads Guide to Road Design - Part 4A: Intersections and
Crossings - General. The analysis provided needs to:

o Be supported with current traffic count data, with turn movement diagrams at
the intersection for a hypothetical situation where a funeral is held during the AM
and PM peak hours, and separating light and heavy vehicles;
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o Provide details on the assumptions used for traffic generation, noting that these
should be in accordance with RTA Guide to Traffic Generating Developments and
associated updated surveys or appropriately justified;

o Justify the distributions (e.g. north and south to and from the development; and

o Provide volume plots on Figure A 10 (of Appendix A.8) to identify the appropriate
turn treatments

¢ A SIDRA analysis needs to be provided. TFNSW notes that a SIDRA analysis was included
in the initial scoping application. The SIDRA analysis must account for background
growth that occurs during the development period. The background growth needs to be
added to the baseline volumes and volumes resulting from the proposed subdivision for
a more accurate calculation of future volumes. TFNSW recommends a growth rate of
2.0% in line with modelling guidelines.

e Road safety assessment including details on crash history and a sight distance
assessment at the local road connections with a classified road. In this instance, there
will need to be an assessment of the Goulburn Road/Grange Road intersection. To
demonstrate that appropriate sight distances are available, TFINSW will require a scaled
concept plan showing the sight distances available and what is required at the access
as well as the identification of appropriate mitigation measures to address any concerns;

e Internal road network details need to be provided;

e A swept path analysis in accordance with Austroads turning templates to demonstrate
that the largest vehicle likely to utilise an access/connection with a classified road can
safely enter and exit;

e The analysis also needs to consider the impacts to traffic accessing key recreational
facilities and Crookwell Showground.

e The TIA needs to address public transport provision and active transport links. Active
transport infrastructure including pedestrian and cycling links to the town centre needs
to be considered in order to incentivise walking and cycling. This, in turn would reduce
the amount of vehicle traffic on the state road network.

o TfNSW notes that Crookwell currently has a thrice daily return bus service to
Goulburn, and that a future stop could be added on Goulburn Road near Grange
Road if required.

o The subdivision layout needs to identify and provide cross-section details on
collector roads through the subdivision that are capable of accommodating
buses. The Guidelines for Public Transport Capable Infrastructure in Greenfield
Sites (July 2018, see Attachment 2) provides details on road infrastructure and
road network requirements for consideration.

o TfNSW highlights that Priority 2.3(a) in Table 1 of the Upper Lachlan Shire Local
Strategic Planning Statement 2040 states that towns should be designed for
walking and cycling and to promote active transport.

e The TIA needs to highlight the significance of Goulburn Road as a major transport route
between Goulburn and Bathurst and also a tourist route that is subject to seasonal
variation. Therefore, it is an arterial road and not a collector road as stated in the TIA.
The commentary should also highlight the importance of Goulburn Street (Goulburn
Road where it passes through Crookwell town centre) and its significance as the main
street and for placemaking as the centre for Crookwell’s economic, social and cultural
activities.
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e Details on any oversize and/or over mass vehicle (OSOM) movements associated with
the proposal as well as any changes to the road network required to cater for OSOM
movements must be provided.
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Project: 4273 Goulburn Road, Crookwell

Appendix C - SIDRA Outputs

Page | 17



MOVEMENT SUMMARY

W/ Site: 101 [Goulburn_Grange_PM_Fut + 10yrs (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site

Site Category: (None)

Give-Way (Two-Way)

Design Life Analysis (Final Year): Results for 10 years

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Goulburn Rd
1 L2 AllMCs 91 0.0 91 0.0 0.102 56 LOSA 0.0 0.0 0.00 0.28 0.00 55.2
Lv 91 91 0.102 56 LOSA 0.0 0.0 NA NA NA 55.2
HV 0 0 - - - - - NA NA NA -
2 T1 AIMCs 101 25 101 25 0.102 0.0 LOSA 0.0 0.0 0.00 0.28 0.00 57.4
Lv 99 99 0.102 0.0 LOSA 0.0 0.0 NA NA NA 57.4
HV 3 3 0.102 0.0 LOSA 0.0 0.0 NA NA NA 57.4
Approach 192 1.3 192 13 0.102 2.6 NA 0.0 0.0 0.00 0.28 0.00 56.3

North: Goulburn Rd

8 T1 AIMCs 141 18 141 1.8 0.118 0.0 LOSA 0.4 3.0 0.21 0.26 0.21 57.5
Lv 139 139 0.118 0.0 LOSA 0.4 3.0 NA NA NA 57.5
HV 3 3 0.118 0.0 LOSA 0.4 3.0 NA NA NA 57.5
9 R2 AllMCs 67 0.0 67 0.0 0.118 6.8 LOSA 0.4 3.0 0.21 0.26 0.21 54.9
Lv 67 67 0.118 6.8 LOSA 0.4 3.0 NA NA NA 54.9
HV 0 0 - - - - - NA NA NA -
Approach 208 1.2 208 1.2 0.118 22 NA 0.4 3.0 0.21 0.26 0.21 56.6

West: Grange Rd

10 L2 AllMCs 21 0.0 21 0.0 0.045 58 LOSA 0.2 1.1 0.27 0.57 0.27 52.1
Lv 21 21 0.045 58 LOSA 0.2 1.1 NA NA NA 52.1
HV 0 0 - - - - - NA NA NA -
12 R2 AllMCs 30 0.0 30 0.0 0.045 6.8 LOSA 0.2 1.1 0.27 0.57 0.27 51.9
Lv 30 30 0.045 6.8 LOSA 0.2 1.1 NA NA NA 51.9
HV 0 0 - - - - - NA NA NA -
Approach 50 0.0 50 0.0 0.045 64 LOSA 0.2 1.1 0.27 0.57 0.27 52.0
All Vehicles 450 1.1 450 1.1 0.118 2.8 NA 0.4 3.0 0.13 0.30 0.13 56.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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INTERSECTION SUMMARY

W/ Site: 101 [Goulburn_Grange_AM_Ex (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Intersection Performance - Hourly Values

Performance Measure Vehicles: All MCs Persons

Travel Speed (Average) km/h 59.7 59.7 km/h
Travel Distance (Total) veh-km/h 229.7 275.6 pers-km/h
Travel Time (Total) veh-h/h 3.8 4.6 pers-h/h
Desired Speed km/h 60.0

Speed Efficiency 0.99

Travel Time Index 9.94

Congestion Coefficient 1.01

Demand Flows (Total) veh/h 227 273 pers/h
Arrival Flows (Total) veh/h 227

Percent Heavy Vehicles (Demand) % 6.5

Percent Heavy Vehicles (Arrivals) % 6.5

Degree of Saturation 0.080

Practical Spare Capacity % 1130.4

Effective Intersection Capacity veh/h 2855

Control Delay (Total) veh-h/h 0.01 0.02 pers-h/h
Control Delay (Average) sec 0.2 0.2 sec
Control Delay (Worst Lane by MC) sec 6.1

Control Delay (Worst Movement by MC) sec 6.2 6.2 sec
Geometric Delay (Average) sec 0.2

Stop-Line Delay (Average) sec 0.0

Idling Time (Average) sec 0.0

Intersection Level of Service (LOS) NA

95% Back of Queue - Veh (Worst Lane) veh 0.0

95% Back of Queue - Dist (Worst Lane) m 0.1

Ave. Que Storage Ratio (Worst Lane) 0.00

Effective Stops (Total) veh/h 4 5 pers/h
Effective Stop Rate 0.02 0.02
Proportion Queued 0.01 0.01
Performance Index 3.9 3.9

Cost (Total) $/h 177.94 177.94 $/h
Fuel Consumption (Total) L/h 16.6

Carbon Dioxide (Total) kg/h 39.9

Hydrocarbons (Total) kg/h 0.003

Carbon Monoxide (Total) kg/h 0.05

NOXx (Total) kg/h 0.077

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand effects.

In Network analysis, Arrival Flows will be reduced if Upstream Capacity Constraint exists.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

Site Model Variability Index (Average value of largest changes in Lane Degrees of Saturation from the third to the last Main (Timing-
Capacity) Iterations): 0.0 %

Number of Iterations: 3 (Maximum: 10)

Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 32.4% 0.3% 0.0%

Intersection Performance - Annual Values

Performance Measure Vehicles: All MCs Persons
Demand Flows (Total) vehly 109,137 130,964 persly
Delay (Total) veh-hly 6 7 pers-hly

Effective Stops (Total) vehly 2,006 2,407 persly



Travel Distance (Total) veh-km/y

Travel Time (Total) veh-hly
Cost (Total) Sy
Fuel Consumption (Total) Ly
Carbon Dioxide (Total) kaly
Hydrocarbons (Total) kagly
Carbon Monoxide (Total) kagly
NOx (Total) kaly

1 Hours per Year: 480 (Site)

110,241
1,847

85,413
7,988
19,134
1

22

37

132,289 pers-km/y
2,217 pers-hly

85,413 $ly
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MOVEMENT SUMMARY

W/ Site: 101 [Goulburn_Grange_AM_Ex (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Goulburn Rd
1 L2 AllMCs 1 0.0 1 0.0 0.080 56 LOSA 0.0 0.0 0.00 0.00 0.00 57.4
Lv 1 1 0.080 56 LOSA 0.0 0.0 NA NA NA 57.4
HV 0 0 - - - - - NA NA NA -
2 T1 AIMCs 147 71 147 741 0.080 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 59.9
Lv 137 137 0.080 0.0 LOSA 0.0 0.0 NA NA NA 59.9
HV 11 11 0.080 0.0 LOSA 0.0 0.0 NA NA NA 59.9
Approach 148 71 148 7.1 0.080 0.1 NA 0.0 0.0 0.00 0.00 0.00 59.9

North: Goulburn Rd

8 T1 AlMCs 73 5.8 73 58  0.039 0.0 LOSA 0.0 0.1 0.01 0.01 0.01 59.9
Lv 68 68 0.039 0.0 LOSA 0.0 0.1 NA NA NA 59.9
HV 4 4 0.039 0.0 LOSA 0.0 0.1 NA NA NA 59.9
9 R2 AllMCs 1 0.0 1 00 0.039 5.7 LOSA 0.0 0.1 0.01 0.01 0.01 57.1
Lv 1 1 0.039 5.7 LOSA 0.0 0.1 NA NA NA 57.1
HV 0 0 - - - - - NA NA NA -
Approach 74 5.7 74 57 0.039 0.1 NA 0.0 0.1 0.01 0.01 0.01 59.8

West: Grange Rd

10 L2 AlMCs 3 0.0 3 0.0 0.004 6.0 LOSA 0.0 0.1 0.25 0.54 0.25 52.2
Lv 3 3 0.004 6.0 LOSA 0.0 0.1 NA NA NA 52.2
HV 0 0 - - - - - NA NA NA -
12 R2 AllMCs 2 0.0 2 0.0 0.004 6.2 LOSA 0.0 0.1 0.25 0.54 0.25 51.9
Lv 2 2 0.004 6.2 LOSA 0.0 0.1 NA NA NA 51.9
HV 0 0 - - - - - NA NA NA -
Approach 5 0.0 5 0.0 0.004 6.1 LOSA 0.0 0.1 0.25 0.54 0.25 52.1
All Vehicles 227 6.5 227 65 0.080 0.2 NA 0.0 0.1 0.01 0.02 0.01 59.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

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

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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INTERSECTION SUMMARY

Y/ Site: 101 [Goulburn_Grange_PM_Ex (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Intersection Performance - Hourly Values

Performance Measure Vehicles: All MCs Persons

Travel Speed (Average) km/h 59.3 59.3 km/h
Travel Distance (Total) veh-km/h 216.9 260.3 pers-km/h
Travel Time (Total) veh-h/h 3.7 4.4 pers-h/h
Desired Speed km/h 60.0

Speed Efficiency 0.99

Travel Time Index 9.87

Congestion Coefficient 1.01

Demand Flows (Total) veh/h 215 258 pers/h
Arrival Flows (Total) veh/h 215

Percent Heavy Vehicles (Demand) % 2.0

Percent Heavy Vehicles (Arrivals) % 2.0

Degree of Saturation 0.063

Practical Spare Capacity % 1447.6

Effective Intersection Capacity veh/h 3391

Control Delay (Total) veh-h/h 0.03 0.03 pers-h/h
Control Delay (Average) sec 0.4 0.4 sec
Control Delay (Worst Lane by MC) sec 6.0

Control Delay (Worst Movement by MC) sec 6.1 6.1 sec
Geometric Delay (Average) sec 04

Stop-Line Delay (Average) sec 0.0

Idling Time (Average) sec 0.0

Intersection Level of Service (LOS) NA

95% Back of Queue - Veh (Worst Lane) veh 0.0

95% Back of Queue - Dist (Worst Lane) m 0.2

Ave. Que Storage Ratio (Worst Lane) 0.00

Effective Stops (Total) veh/h 9 11 pers/h
Effective Stop Rate 0.04 0.04
Proportion Queued 0.02 0.02
Performance Index 3.8 3.8

Cost (Total) $/h 163.41 163.41 $/h
Fuel Consumption (Total) L/h 13.7

Carbon Dioxide (Total) kg/h 324

Hydrocarbons (Total) kg/h 0.002

Carbon Monoxide (Total) kg/h 0.04

NOXx (Total) kg/h 0.027

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand effects.

In Network analysis, Arrival Flows will be reduced if Upstream Capacity Constraint exists.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

Site Model Variability Index (Average value of largest changes in Lane Degrees of Saturation from the third to the last Main (Timing-
Capacity) Iterations): 0.0 %

Number of Iterations: 3 (Maximum: 10)

Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 33.3% 0.6% 0.0%

Intersection Performance - Annual Values

Performance Measure Vehicles: All MCs Persons
Demand Flows (Total) vehly 103,074 123,688 persly
Delay (Total) veh-hly 12 15 pers-hly

Effective Stops (Total) vehly 4,444 5,333 persly



Travel Distance (Total) veh-km/y

Travel Time (Total) veh-hly
Cost (Total) Sy
Fuel Consumption (Total) Ly
Carbon Dioxide (Total) kaly
Hydrocarbons (Total) kagly
Carbon Monoxide (Total) kagly
NOx (Total) kaly

1 Hours per Year: 480 (Site)

104,121
1,756

78,435
6,578
15,560
1

19

13

124,945 pers-km/y
2,107 pers-hly

78,435 $ly
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MOVEMENT SUMMARY

Y/ Site: 101 [Goulburn_Grange_PM_Ex (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Goulburn Rd
1 L2 AllMCs 1 0.0 1 0.0 0.044 56 LOSA 0.0 0.0 0.00 0.01 0.00 57.4
Lv 1 1 0.044 56 LOSA 0.0 0.0 NA NA NA 57.4
HV 0 0 - - - - - NA NA NA -
2 T1 AllMCs 83 25 83 25 0.044 0.0 LOSA 0.0 0.0 0.00 0.01 0.00 59.9
Lv 81 81 0.044 0.0 LOSA 0.0 0.0 NA NA NA 59.9
HV 2 2 0.044 0.0 LOSA 0.0 0.0 NA NA NA 59.9
Approach 84 25 84 25 0.044 0.1 NA 0.0 0.0 0.00 0.01 0.00 59.9

North: Goulburn Rd

8 T1 AIMCs 116 1.8 116 1.8  0.063 0.0 LOSA 0.0 0.2 0.02 0.03 0.02 59.7
Lv 114 114 0.063 0.0 LOSA 0.0 0.2 NA NA NA 59.7
HV 2 2 0.063 0.0 LOSA 0.0 0.2 NA NA NA 59.7
9 R2 AllMCs 5 0.0 5 0.0 0.063 5.7 LOSA 0.0 0.2 0.02 0.03 0.02 56.9
Lv 5 5 0.063 5.7 LOSA 0.0 0.2 NA NA NA 56.9
HV 0 0 - - - - - NA NA NA -
Approach 121 1.7 121 1.7  0.063 0.2 NA 0.0 0.2 0.02 0.03 0.02 59.6

West: Grange Rd

10 L2 AIMCs 4 00 4 00 0008 58 LOSA 00 02 021 055 021 523
Lv 4 4 0008 58 LOSA 00 02 NA NA NA 523
HV 0 0 - - - - - NA  NA NA -
12 R2 AIMCs 500 500 0008 61 LOSA 00 02 021 055 021 521
Lv 5 5 0.008 61 LOSA 00 02 NA NA NA 521
HV 0 0 - - - - - NA  NA NA :
Approach 900 900 0008 60 LOSA 00 02 021 055 021 522
All Vehicles 215 20 215 20 0063 04 NA 00 02 002 004 002 593

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

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

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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INTERSECTION SUMMARY

%/ Site: 101 [Goulburn_Grange_AM_Fut (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Intersection Performance - Hourly Values

Performance Measure Vehicles: All MCs Persons

Travel Speed (Average) km/h 56.3 56.3 km/h
Travel Distance (Total) veh-km/h 385.5 462.6 pers-km/h
Travel Time (Total) veh-h/h 6.9 8.2 pers-h/h
Desired Speed km/h 60.0

Speed Efficiency 0.94

Travel Time Index 9.31

Congestion Coefficient 1.07

Demand Flows (Total) veh/h 381 457 pers/h
Arrival Flows (Total) veh/h 381

Percent Heavy Vehicles (Demand) % 3.9

Percent Heavy Vehicles (Arrivals) % 3.9

Degree of Saturation 0.100

Practical Spare Capacity % 699.2

Effective Intersection Capacity veh/h 3807

Control Delay (Total) veh-h/h 0.28 0.33 pers-h/h
Control Delay (Average) sec 2.6 2.6 sec
Control Delay (Worst Lane by MC) sec 6.2

Control Delay (Worst Movement by MC) sec 6.5 6.5 sec
Geometric Delay (Average) sec 2.3

Stop-Line Delay (Average) sec 0.3

Idling Time (Average) sec 0.0

Intersection Level of Service (LOS) NA

95% Back of Queue - Veh (Worst Lane) veh 0.4

95% Back of Queue - Dist (Worst Lane) m 2.7

Ave. Que Storage Ratio (Worst Lane) 0.00

Effective Stops (Total) veh/h 97 117 pers/h
Effective Stop Rate 0.26 0.26
Proportion Queued 0.12 0.12
Performance Index 7.7 7.7

Cost (Total) $/h 316.81 316.81 $/h
Fuel Consumption (Total) L/h 29.6

Carbon Dioxide (Total) kg/h 70.4

Hydrocarbons (Total) kg/h 0.005

Carbon Monoxide (Total) kg/h 0.08

NOXx (Total) kg/h 0.089

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand effects.

In Network analysis, Arrival Flows will be reduced if Upstream Capacity Constraint exists.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

Site Model Variability Index (Average value of largest changes in Lane Degrees of Saturation from the third to the last Main (Timing-
Capacity) Iterations): 0.0 %

Number of Iterations: 3 (Maximum: 10)

Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 30.9% 4.5% 0.0%

Intersection Performance - Annual Values

Performance Measure Vehicles: All MCs Persons
Demand Flows (Total) vehly 182,905 219,486 persly
Delay (Total) veh-hly 133 159 pers-hly

Effective Stops (Total) vehly 46,682 56,018 persly



Travel Distance (Total) veh-km/y

Travel Time (Total) veh-hly
Cost (Total) Sy
Fuel Consumption (Total) Ly
Carbon Dioxide (Total) kaly
Hydrocarbons (Total) kagly
Carbon Monoxide (Total) kagly
NOx (Total) kaly

1 Hours per Year: 480 (Site)

185,021
3,289

152,067
14,220
33,785

3
39
43

222,026 pers-km/y
3,947 pers-hly

152,067 $ly
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MOVEMENT SUMMARY

%/ Site: 101 [Goulburn_Grange_AM_Fut (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Goulburn Rd
1 L2 AllMCs 11 0.0 11 0.0 0.085 56 LOSA 0.0 0.0 0.00 0.04 0.00 57.1
Lv 11 11 0.085 56 LOSA 0.0 0.0 NA NA NA 57.1
HV 0 0 - - - - - NA NA NA -
2 T1 AIMCs 147 71 147 741 0.085 0.0 LOSA 0.0 0.0 0.00 0.04 0.00 59.6
Lv 137 137 0.085 0.0 LOSA 0.0 0.0 NA NA NA 59.6
HV 11 11 0.085 0.0 LOSA 0.0 0.0 NA NA NA 59.6
Approach 158 6.7 158 6.7 0.085 0.4 NA 0.0 0.0 0.00 0.04 0.00 59.4

North: Goulburn Rd

8 T1 AlMCs 73 5.8 73 58  0.053 0.0 LOSA 0.1 1.0 0.14 0.18 0.14 58.2
Lv 68 68 0.053 0.0 LOSA 0.1 1.0 NA NA NA 58.2
HV 4 4 0.053 0.0 LOSA 0.1 1.0 NA NA NA 58.2
9 R2 AllMCs 22 0.0 22 0.0 0.053 6.5 LOSA 0.1 1.0 0.14 0.18 0.14 55.5
Lv 22 22 0.053 6.5 LOSA 0.1 1.0 NA NA NA 55.5
HV 0 0 - - - - - NA NA NA -
Approach 95 44 95 44  0.053 1.5 NA 0.1 1.0 0.14 0.18 0.14 57.5

West: Grange Rd

10 L2 AIMCs 89 00 89 00 0100 60 LOSA 04 27 027 057 027 521
Lv 89 89 0100 60 LOSA 04 27 NA NA NA 521
HV 0 0 - - - - - NA  NA NA -
12 R2 AIMCs 39 00 39 00 0100 64 LOSA 04 27 027 057 027 518
Lv 39 39 0100 64 LOSA 04 27 NA  NA NA 518
HV 0 0 - - - - - NA  NA NA :
Approach 128 0.0 128 0.0 0100 62 LOSA 04 27 027 057 027 520
All Vehicles 381 39 381 39 0100 26 NA 04 27 012 026 012 563

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

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

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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INTERSECTION SUMMARY

W/ Site: 101 [Goulburn_Grange_PM_Fut (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Intersection Performance - Hourly Values

Performance Measure Vehicles: All MCs Persons

Travel Speed (Average) km/h 56.0 56.0 km/h
Travel Distance (Total) veh-km/h 373.7 448.5 pers-km/h
Travel Time (Total) veh-h/h 6.7 8.0 pers-h/h
Desired Speed km/h 60.0

Speed Efficiency 0.93

Travel Time Index 9.26

Congestion Coefficient 1.07

Demand Flows (Total) veh/h 369 443 pers/h
Arrival Flows (Total) veh/h 369

Percent Heavy Vehicles (Demand) % 1.1

Percent Heavy Vehicles (Arrivals) % 1.1

Degree of Saturation 0.096

Practical Spare Capacity % 922.9

Effective Intersection Capacity veh/h 3857

Control Delay (Total) veh-h/h 0.29 0.34 pers-h/h
Control Delay (Average) sec 2.8 2.8 sec
Control Delay (Worst Lane by MC) sec 6.2

Control Delay (Worst Movement by MC) sec 6.5 6.5 sec
Geometric Delay (Average) sec 25

Stop-Line Delay (Average) sec 0.2

Idling Time (Average) sec 0.0

Intersection Level of Service (LOS) NA

95% Back of Queue - Veh (Worst Lane) veh 0.3

95% Back of Queue - Dist (Worst Lane) m 2.3

Ave. Que Storage Ratio (Worst Lane) 0.00

Effective Stops (Total) veh/h 108 130 pers/h
Effective Stop Rate 0.29 0.29
Proportion Queued 0.11 0.11
Performance Index 7.6 7.6

Cost (Total) $/h 303.24 303.24 $/h
Fuel Consumption (Total) L/h 26.9

Carbon Dioxide (Total) kg/h 63.4

Hydrocarbons (Total) kg/h 0.005

Carbon Monoxide (Total) kg/h 0.08

NOXx (Total) kg/h 0.038

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand effects.

In Network analysis, Arrival Flows will be reduced if Upstream Capacity Constraint exists.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

Site Model Variability Index (Average value of largest changes in Lane Degrees of Saturation from the third to the last Main (Timing-
Capacity) Iterations): 0.0 %

Number of Iterations: 3 (Maximum: 10)

Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 37.6% 6.5% 0.0%

Intersection Performance - Annual Values

Performance Measure Vehicles: All MCs Persons
Demand Flows (Total) vehly 177,347 212,817 persly
Delay (Total) veh-hly 137 164 pers-hly

Effective Stops (Total) vehly 51,954 62,345 persly



Travel Distance (Total) veh-km/y

Travel Time (Total) veh-hly
Cost (Total) Sy
Fuel Consumption (Total) Ly
Carbon Dioxide (Total) kaly
Hydrocarbons (Total) kagly
Carbon Monoxide (Total) kagly
NOx (Total) kaly

1 Hours per Year: 480 (Site)

179,389
3,203

145,556
12,914
30,455

37
18

215,266 pers-km/y
3,843 pers-hly

145,556 $ly
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MOVEMENT SUMMARY

W/ Site: 101 [Goulburn_Grange_PM_Fut (Site Folder: General)]
Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site
Site Category: (None)
Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Goulburn Rd
1 L2 AllMCs 75 0.0 75 0.0 0.084 56 LOSA 0.0 0.0 0.00 0.28 0.00 55.2
Lv 75 75 0.084 56 LOSA 0.0 0.0 NA NA NA 55.2
HV 0 0 - - - - - NA NA NA -
2 T1 AllMCs 83 25 83 25 0.084 0.0 LOSA 0.0 0.0 0.00 0.28 0.00 57.5
Lv 81 81 0.084 0.0 LOSA 0.0 0.0 NA NA NA 57.5
HV 2 2 0.084 0.0 LOSA 0.0 0.0 NA NA NA 57.5
Approach 158 1.3 158 1.3 0.084 26 NA 0.0 0.0 0.00 0.28 0.00 56.3

North: Goulburn Rd

8 T1 AIMCs 116 1.8 116 1.8  0.096 0.0 LOSA 0.3 23 0.18 0.24 0.18 57.6
Lv 114 114 0.096 0.0 LOSA 0.3 23 NA NA NA 57.6
HV 2 2 0.096 0.0 LOSA 0.3 23 NA NA NA 57.6
9 R2 AllMCs 55 0.0 55 0.0 0.096 6.5 LOSA 0.3 23 0.18 0.24 0.18 55.0
Lv 55 55 0.096 6.5 LOSA 0.3 23 NA NA NA 55.0
HV 0 0 - - - - - NA NA NA -
Approach 171 12 171 1.2 0.096 21 NA 0.3 23 0.18 0.24 0.18 56.7

West: Grange Rd

10 L2 AIMCs 17 00 17 00 0.035 58 LOSA 0.1 09 024 056 024 522
LV 17 17 0.035 58 LOSA 0.1 0.9 NA NA NA 522
HV 0 0 - - - - - NA NA NA -
12 R2 AIMCs 24 00 24 00 0.035 65 LOSA 0.1 09 024 056 024 520
LV 24 24 0.035 65 LOSA 0.1 0.9 NA NA NA 520
HV 0 0 - - - - - NA NA NA -
Approach 41 00 41 00 0.035 6.2 LOSA 0.1 09 024 056 024 521
All Vehicles 369 1.1 369 1.1  0.096 2.8 NA 0.3 23 011 029 011 56.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

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

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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INTERSECTION SUMMARY

W/ Site: 101 [Goulburn_Grange_AM_Fut +10yrs (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site

Site Category: (None)

Give-Way (Two-Way)

Design Life Analysis (Final Year): Results for 10 years

Intersection Performance - Hourly Values
Performance Measure Vehicles: All MCs Persons

Travel Speed (Average) km/h 56.2 56.2 km/h
Travel Distance (Total) veh-km/h 469.9 563.8 pers-km/h
Travel Time (Total) veh-h/h 8.4 10.0 pers-h/h
Desired Speed km/h 60.0

Speed Efficiency 0.94

Travel Time Index 9.29

Congestion Coefficient 1.07

Demand Flows (Total) veh/h 465 557 pers/h
Arrival Flows (Total) veh/h 465

Percent Heavy Vehicles (Demand) % 3.9

Percent Heavy Vehicles (Arrivals) % 3.9

Degree of Saturation 0.127

Practical Spare Capacity % 530.4

Effective Intersection Capacity veh/h 3660

Control Delay (Total) veh-h/h 0.35 0.42 pers-h/h
Control Delay (Average) sec 27 2.7 sec
Control Delay (Worst Lane by MC) sec 6.3

Control Delay (Worst Movement by MC) sec 6.8 6.8 sec
Geometric Delay (Average) sec 23

Stop-Line Delay (Average) sec 0.4

Idling Time (Average) sec 0.0

Intersection Level of Service (LOS) NA

95% Back of Queue - Veh (Worst Lane) veh 0.5

95% Back of Queue - Dist (Worst Lane) m 3.5

Ave. Que Storage Ratio (Worst Lane) 0.00

Effective Stops (Total) veh/h 123 147 pers/h
Effective Stop Rate 0.26 0.26
Proportion Queued 0.14 0.14
Performance Index 9.5 9.5

Cost (Total) $/h 386.76 386.76 $/h
Fuel Consumption (Total) L/h 36.2

Carbon Dioxide (Total) kg/h 86.0

Hydrocarbons (Total) kg/h 0.007

Carbon Monoxide (Total) kg/h 0.10

NOXx (Total) kg/h 0.109

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand effects.
In Network analysis, Arrival Flows will be reduced if Upstream Capacity Constraint exists.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

Site Model Variability Index (Average value of largest changes in Lane Degrees of Saturation from the third to the last Main (Timing-
Capacity) Iterations): 0.0 %

Number of lterations: 3 (Maximum: 10)

Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 33.6% 5.4% 0.0%

Intersection Performance - Annual Values

Performance Measure Vehicles: All MCs Persons
Demand Flows (Total) vehly 222,960 267,553 persly



Delay (Total) veh-hly 167 200 pers-hly

Effective Stops (Total) vehly 58,918 70,702 persly
Travel Distance (Total) veh-km/y 225,540 270,648 pers-km/y
Travel Time (Total) veh-hly 4,014 4,817 pers-hly
Cost (Total) $ly 185,645 185,645 $ly

Fuel Consumption (Total) Ly 17,376

Carbon Dioxide (Total) kagly 41,284

Hydrocarbons (Total) kagly 3

Carbon Monoxide (Total) kagly 48

NOx (Total) kaly 52

1 Hours per Year: 480 (Site)
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MOVEMENT SUMMARY

W/ Site: 101 [Goulburn_Grange_AM_Fut +10yrs (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site

Site Category: (None)

Give-Way (Two-Way)

Design Life Analysis (Final Year): Results for 10 years

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que  Stop No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Goulburn Rd
1 L2 AllMCs 13 0.0 13 0.0 0.103 56 LOSA 0.0 0.0 0.00 0.04 0.00 57.1
Lv 13 13 0.103 56 LOSA 0.0 0.0 NA NA NA 57.1
HV 0 0 - - - - - NA NA NA -
2 T1 AlIMCs 180 7.1 180 7.1 0.103 0.0 LOSA 0.0 0.0 0.00 0.04 0.00 59.6
Lv 167 167 0.103 0.0 LOSA 0.0 0.0 NA NA NA 59.6
HV 13 13 0.103 0.0 LOSA 0.0 0.0 NA NA NA 59.6
Approach 192 6.7 192 6.7 0.103 0.4 NA 0.0 0.0 0.00 0.04 0.00 59.4

North: Goulburn Rd

8 T1 AllMCs 89 5.8 89 58 0.065 0.0 LOSA 0.2 1.3 0.16 0.19 0.16 58.1
Lv 83 83 0.065 0.0 LOSA 0.2 1.3 NA NA NA 58.1
HV 5 5 0.065 0.0 LOSA 0.2 1.3 NA NA NA 58.1
9 R2 AllMCs 27 0.0 27 0.0 0.065 6.8 LOSA 0.2 1.3 0.16 0.19 0.16 55.4
Lv 27 27 0.065 6.8 LOSA 0.2 1.3 NA NA NA 55.4
HV 0 0 - - - - - NA NA NA -
Approach 115 44 115 44  0.065 1.6 NA 0.2 1.3 0.16 0.19 0.16 57.5

West: Grange Rd

10 L2 AIMCs 109 0.0 109 0.0 0.127 6.2 LOSA 0.5 3.5 0.31 0.59 0.31 52.0
Lv 109 109 0.127 6.2 LOSA 0.5 3.5 NA NA NA 52.0
HV 0 0 - - - - - NA NA NA -
12 R2 AllMCs 47 0.0 47 0.0 0.127 6.7 LOSA 0.5 3.5 0.31 0.59 0.31 51.7
Lv 47 47 0.127 6.7 LOSA 0.5 3.5 NA NA NA 51.7
HV 0 0 - - - - - NA NA NA -
Approach 157 0.0 157 0.0 0.127 6.3 LOSA 0.5 3.5 0.31 0.59 0.31 51.9
All Vehicles 465 3.9 465 39 0.127 2.7 NA 0.5 3.5 0.14 0.26 0.14 56.2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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INTERSECTION SUMMARY

W/ Site: 101 [Goulburn_Grange_PM_Fut + 10yrs (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.3.210

New Site

Site Category: (None)

Give-Way (Two-Way)

Design Life Analysis (Final Year): Results for 10 years

Intersection Performance - Hourly Values
Performance Measure Vehicles: All MCs Persons

Travel Speed (Average) km/h 56.0 56.0 km/h
Travel Distance (Total) veh-km/h 455.6 546.7 pers-km/h
Travel Time (Total) veh-h/h 8.1 9.8 pers-h/h
Desired Speed km/h 60.0

Speed Efficiency 0.93

Travel Time Index 9.25

Congestion Coefficient 1.07

Demand Flows (Total) veh/h 450 540 pers/h
Arrival Flows (Total) veh/h 450

Percent Heavy Vehicles (Demand) % 1.1

Percent Heavy Vehicles (Arrivals) % 1.1

Degree of Saturation 0.118

Practical Spare Capacity % 729.0

Effective Intersection Capacity veh/h 3810

Control Delay (Total) veh-h/h 0.36 0.43 pers-h/h
Control Delay (Average) sec 2.8 2.8 sec
Control Delay (Worst Lane by MC) sec 6.4

Control Delay (Worst Movement by MC) sec 6.8 6.8 sec
Geometric Delay (Average) sec 25

Stop-Line Delay (Average) sec 0.3

Idling Time (Average) sec 0.0

Intersection Level of Service (LOS) NA

95% Back of Queue - Veh (Worst Lane) veh 0.4

95% Back of Queue - Dist (Worst Lane) m 3.0

Ave. Que Storage Ratio (Worst Lane) 0.00

Effective Stops (Total) veh/h 136 163 pers/h
Effective Stop Rate 0.30 0.30
Proportion Queued 0.13 0.13
Performance Index 9.3 9.3

Cost (Total) $/h 370.27 370.27 $/h
Fuel Consumption (Total) L/h 32.9

Carbon Dioxide (Total) kg/h 77.6

Hydrocarbons (Total) kg/h 0.006

Carbon Monoxide (Total) kg/h 0.09

NOXx (Total) kg/h 0.047

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand effects.
In Network analysis, Arrival Flows will be reduced if Upstream Capacity Constraint exists.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

Site Model Variability Index (Average value of largest changes in Lane Degrees of Saturation from the third to the last Main (Timing-
Capacity) Iterations): 0.0 %

Number of lterations: 3 (Maximum: 10)

Largest change in Lane Degrees of Saturation for the last three Flow-Capacity Iterations: 40.5% 7.7% 0.0%

Intersection Performance - Annual Values

Performance Measure Vehicles: All MCs Persons
Demand Flows (Total) vehly 216,185 259,423 persly



Delay (Total) veh-hly 171 205 pers-hly

Effective Stops (Total) vehly 65,253 78,303 persly
Travel Distance (Total) veh-km/y 218,674 262,408 pers-km/y
Travel Time (Total) veh-hly 3,908 4,690 pers-hly
Cost (Total) $ly 177,729 177,729 $ly

Fuel Consumption (Total) Ly 15,800

Carbon Dioxide (Total) kagly 37,260

Hydrocarbons (Total) kagly 3

Carbon Monoxide (Total) kagly 45

NOx (Total) kaly 22

1 Hours per Year: 480 (Site)
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Disclaimer

Past Traces Pty Ltd has undertaken this assessment in accordance with the relevant Federal, State and
Local Government legislation. Past Traces accepts no liability for any damages or loss incurred as a
result of use for any purpose other than that for which it was commissioned.

Copyright of the report remains the property of Past Traces Pty Ltd. This report may only be used for
the purpose for which it was commissioned.

Restricted Information

Information contained within this report is culturally sensitive and should not be made publicly
available. The information that is restricted includes (but is not limited to):

< Maps, Mapping Grid Reference Co-ordinates or images for Aboriginal heritage sites,
places and objects.

< Location or detailed information regarding places of Aboriginal cultural significance, as
expressed or directed by Representative Aboriginal Organisations, Aboriginal elders, or
members of the wider Aboriginal community.

< Other culturally appropriate restricted information as advised by Aboriginal
representatives and traditional knowledge holders.

Information in the report covered by the above categories should be redacted before being made
available to the general public. This information should only be made available to those persons with
a just and reasonable need for access.
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EXECUTIVE SUMMARY

This report provides Aboriginal and Historical heritage due diligence advice for the proposed
residential development of 4273 Goulburn Road (Lot 24 DP1119250), Crookwell for a total of 32ha.
This land parcel is currently used as pastoral land, with the project area being located to the south-
east of Crookwell. The study area is shown on Figure 1in a regional context with the project boundary
in Figure 2.

Residential development would involve the following impacts:
< Development of the land for residential purposes

< Construction of housing foundations involving removal of top and subsoils within Building
envelopes

< Construction of access roads into the development and through housing lots
< Connection to infrastructure, such as water, communications, sewerage, and electricity
< Installation of boundary fencing and potential impacts from landscaping

This Due Diligence heritage assessment has been undertaken in accordance with the Due Diligence
Code of Practice for the Protection of Aboriginal Objects in NSW (DECCW 2010a) to provide Laterals
Planning with information on heritage constraints to inform the planning and residential development
process.

Based on a review of previous reports and an Aboriginal Heritage Information Management Systems
(AHIMS) search, there are no heritage sites and no areas of Potential Archaeological Deposit (PAD)
recorded within Tkm of the project area.

Field survey was undertaken across the project area in accordance with the Code of Practice for
Archaeological Investigation of Aboriginal Objects in NSW (DECCW 2010b). The field survey covered
the entire project area, with particular focus on areas of previous impacts, access roads and landforms
with potential. Ground visibility was low at the time of field survey, due to high grass length, with small
areas of exposed soils throughout.

No Aboriginal heritage sites and no areas of PAD were identified as a result of the field survey. No
Historical sites were located. No known heritage impacts will result from the proposed rezoning and
subsequent development.

As a result of the heritage assessment completed for the project, the following recommendations
have been developed:

< The proposed works can proceed without further assessment as no Aboriginal or historical
heritage sites (objects or places) have been identified within the project area. The potential
for impacting on unrecorded heritage sites within the project area is assessed as extremely
low, based on landform analysis and field survey.

iii
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< All Aboriginal objects are protected under the NSW National Parks and Wildlife Act 71974.
It is an offence to disturb an Aboriginal site without a consent permit issued by the NSW
Heritage). Should any Aboriginal objects be encountered during any future works then
works must cease and the find should not be moved until assessed by a qualified
archaeologist.

< In the unlikely event that human remains are discovered during any future construction,
all work must cease. NSW Heritage, the local police, and the appropriate Local Aboriginal
Land Council (LALC) should be notified. Further assessment would be required to
determine if the remains are Aboriginal or non-Aboriginal.

0

< Further archaeological assessment would be required if the proposal activity extends
beyond the area of the current investigation.
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1  INTRODUCTION

This report provides Aboriginal and Historical heritage due diligence advice for the proposed
residential development of 4273 Goulburn Road (Lot 24 DP1119250), Crookwell for a total of 32ha.
This land parcel is currently used as pastoral land, with the project area being located to the south-
east of Crookwell.

The study area is shown on Figure 1in a regional context with the project boundary in Figure 2.

This Due Diligence heritage assessment has been undertaken in accordance with the Due Diligence
Code of Practice for the Protection of Aboriginal Objects in NSW (DECCW 2010a) to provide Laterals
Planning with information on heritage constraints to inform the planning and residential development
process.

Future uses for the project area would have a negative impact on any heritage located within the
project boundary. Heritage sites may be located on the surface or subsurface in areas of high
potential for the preservation of archaeological remains of historical events or past usage by
Aboriginal groups. The location of the project area is between the Crookwell River and Parkers Gully
and features an ephemeral drainage line running through the block. Its proximity to these waterways
suggests a high potential for the presence of Aboriginal sites and the long history of European
settlement may also have resulted in archaeological sites.

To assess the potential impacts of the proposed works on heritage this Due Diligence Heritage
Assessment has been undertaken.

This report, field survey and associated research has been conducted in accordance to the
requirements of the Due Diligence Code of Practice for the Protection of Aboriginal Objects in New
South Wales (OEH 2010).

1.1 PROJECT OBJECTIVES

The due diligence assessment is being undertaken to complete the following objectives:

1. Review of the NSW Heritage, Aboriginal Heritage Information Management System
(AHIMS), to identify any recorded heritage sites within the project area.

2. Review of historic registers to identify any historic heritage.
3. Review of previous reports in area to develop predictive model of site location

4. Assess landforms present in project area against predictive model to determine
potential for heritage sites and determine level of disturbance

5. Complete site visit to visually inspect impact areas or areas assessed as holding
potential based on predictive model and record any identified heritage sites. The site
visit will also document levels of disturbance within project area.
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6. Complete due diligence report with management recommendations to avoid or
minimise impacts within the project area.

1.2  ABORIGINAL CONSULTATION

No consultation with the local Aboriginal community has been undertaken. Consultation with the
Aboriginal community is not a requirement of the Due Diligence Code of assessment, which is
undertaken at the preliminary planning stage of the project.

If the assessment finds that impacts to Aboriginal heritage will occur as a result of the development
then consultation will be undertaken with the relevant Local Aboriginal Land Council (LALC) and the
wider Aboriginal community, in accordance with the consultation guidelines required by NSW

Heritage.
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Figure 2. Project Area (Base Map SixMaps NSW)
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2  DESKTOP ASSESSMENT RESULTS

2.1  AHIMS SEARCH

A search of the NSW Heritage Aboriginal Heritage Information Management Systems (AHIMS)
database was undertaken on the 315 March 2022 covering the Project Area of Lot 24 DP 1119250 with
a buffer of 1km. The extensive search revealed no previously recorded heritage sites or areas of
Potential Archaeological Deposits (PAD) within the project area or within the wider Tkm search area.

The localised Crookwell area has not been thoroughly researched in the past, with most studies being
conducted for the surrounding windfarms. Most other investigations surround the nearby town of
Goulburn and the wider Southern Tablelands region of NSW. Heritage assessments have been
undertaken in increasing frequency due to the level of increased development within the Southern
Tablelands region and increased legislative requirements within NSW. As a result, a large number of
cultural heritage surface surveys and sub-surface excavations have been conducted throughout the
Southern Tablelands region, as well as Goulburn and its surrounds. A review of this body of work
allows for the development of regional settlement models; landscape usage; the use of resources;
group movements; and site locations for the region.

These previous studies have resulted in a site location model being developed for the region. This
model predicts the majority of sites will consist of small artefact sites located on level ground or
terrace features in proximity to water sources, with larger sites with subsurface deposits being present
in proximity to water features such as a creek confluence or major water sources. This is directly
applicable to the project area. This predictive model is discussed in more detail in Section 2.4.2.

2.2 HISTORICAL HERITAGE SEARCH

Within NSW Local government is responsible for managing heritage items. This responsibility is
mainly fulfilled by listing heritage items in the Local Environmental Plans (LEPs) under the
Environmental Planning & Assessment Act 1979. Council approval is required to impact any listed
item.

Heritage items can also be of ‘state significance’ in which case they are listed on the NSW Heritage
Register by the NSW Heritage Council under the Heritage Act 7977. These items are usually
substantial and consist of buildings, bridges or other structures that represent events in the local area.

A search of the NSW Heritage Register and the Upper Lachlan LEP 2010 was undertaken for the
project. No historical sites are located within the project area, with the "Wheat Sheaf Inn’ ruins located
in the adjacent Lot 6 DP 883430. A review of historical parish maps was also undertaken with no
known structures or items identified within the project area.
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2.3 ABORIGINAL GROUPS WITHIN THE PROJECT AREAS

This summary is based on ethnographic and historical sources relating to traditional Aboriginal
associations to country for Goulburn and the broader Crookwell region. The Project Area falls into
the Lachlan Catchment area, which is predominately Wiradjuri country although shared the land with
eight other Aboriginal nations, Dharug, Ngunnawal, Gundungarra, Wongaibon, Barindji, Yitha Yitha,
Madi Madi and Nari Nari.

The rivers, creeks and wetlands of the catchment were an important resource for the groups in this
area, providing vital resources. As such the Aboriginal occupation of the region was concentrated
along major river courses, including the Lachlan, Abercrombie, Boorowa, Belubula and Crookwell
Rivers. There are also several wetlands that are important cultural places, such as Lake Cowal, Booligal
wetlands and the Great Cumbung Swamp. There are many heritage sites along the Lachlan River
between Wyangala and Oxley, including scarred trees, campsites, burial sites, carved trees, and quarry
sites. The presence of these cultural heritage sites along the catchment increases the importance of
managing sensitive natural resources.

Ethnographic observations also suggested campsites were located along rivers and streams, such as
a quote cited by Pearson (1981) from 1824 noting Aboriginal movement patterns mostly followed
waterways (Pearson 1981:65 — Lesson 1824).

European contact with the local groups began with expeditions into the region in 1817, by explorers
Cunningham and Oxley, noting the rich resources in the area. Interaction between the Europeans and
local Aboriginal was marked by shyness and fear, but later became hostile, resulting in the declaration
of martial law against the local Aboriginal groups (including Wiradjuri) by Governor Brisbane in 1823
at Bathurst (Read 1988:9).

Dispossession of Aboriginals of their traditional land by European settlement resulted in the
establishment of the Aborigines Protection Board in the 1880’'s (Read 1998:xiii). The development of
both managed or unmanaged missions, stations and reserves, and a number of unmanaged fringe
camps were established near European towns and settlements in the area, as part of the government's
strategy to ‘manage of the Aboriginal problem’.

The missions became some of the only ‘safe’ spaces for local Aboriginal people, some families found
employment and become an integral part of the pastoral industry, while other were forces into camps
near large station homesteads to receive commodity hand-outs and casual employment after losing
access to their traditional lands. “Castlesteads” property, south of Boorowa is an example of such
properties (Lloyd 1990;5).

By 1836, traditional Aboriginal practices in the region had been seriously unsettled by European
pastoralists, squatters and introduced diseases.
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2.3.1 Recorded Material Culture

Traditional material culture of local Aboriginal groups has been recorded as included stone
implements, such as pebble tools, edge-ground axes and backed blades. Flood (1980) claims that
none of these tools can be directly linked to the procurement of resources. Wooden implements
would have included shields, bowls, spears, throwing sticks, boomerangs, clubs, digging and
coolamons. Steel axes also were introduced and utilised by Indigenous groups in the early historic
period. Pearson (1987) states that these items made up a ‘toolkit’ for domestic use, hunting large and
small game and for tribal warfare. These artefacts were also commonly decorated with incised lines.

Flood also reported possum skin cloaks and rugs, and kangaroo sinews for thread. Possum skin cloaks
usually compromised of up to 20 skins stitched together with sinew and fish bone needles, also
decorated with incised lines. These cloaks were later replaced by government-issue blankets. String
was also made from bark, possum fur, tendons and grass, to make head and waist bands, nets, carry
bags, necklaces and baskets. Reeds and bones were also rendered as nose ornaments (Pearson 1981).
Weatherproof huts were built from large sheets of stringy bark for winter and wet weather, with
simpler structures in summer (Flood 1990:296-297).

In terms of food resources, Pearson (1981) observed a large portion of animal proteins in their diet,
possums and grubs being particularly common as both were more readily available and easier to
attain than other resources. Specialised hooked sticks were used for extracting grubs and locating
possums in tree hollows. Hafted ground-edged hatchets were also used for hunting possums, harvest
wood, and for making bowls, shelters and canoes. Food sources such as river fish, kangaroo, lizards
and snakes were much more effort to attain (Pearson 1981:33; White 1986:55). Plant sources included
tubers (like kurrajong roots), acacia gum, grasstree pith, berries, bulrush pulp, ‘fruit’ and macrozamia.

24 PREVIOUS HERITAGE STUDIES

2.4.1 Crookwell Region

The proposed residential development is located in the Crookwell region within the Upper Lachlan
Local Government Area. The localised Crookwell area has not been thoroughly researched in the past,
with most studies being conducted for the surrounding windfarms. Most other investigations
surround the nearby town of Goulburn and the wider Southern Tablelands region of NSW. Regional
models of aboriginal landscape and resource use, along with models of intensity of utilization and
number of Aboriginal occupants have been developed for the Southern Tablelands region, which
provides an understanding of Aboriginal occupation in the wider region (Koettig and Lance 1986,
Fuller 1989). Due to the large number of studies completed in the Southern Tablelands area, only the
most relevant of these studies are summarised below.

Koettig and Lance in 1986 undertook the Aboriginal Resources Planning Study for the City of
Goulburn. Based on all available data they developed an Aboriginal site location model for Goulburn.
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Four landscape zones based on topography (major watercourse, undulating hills and plains, hills and
residential areas) were assigned archaeological sensitivity ratings. A review of previously identified
sites within the Goulburn region found the majority of these sites are located on basal slopes close to
major waterways, with most sites consisting of small artefact scatters.

Fuller in 1989 was engaged by Goulburn City Council to test Lance and Koettig's 1986 model by
undertaking sub surface testing at areas designated high sensitivity by the model. The results of this
large excavation program, although supporting the overall model, concluded that all areas apart from
major watercourses were of low potential and that further subdivisions were necessary in the
undulating hills category if it was to be useful for predicting site locations.

In 1997, McDonald and Garling conducted the sub-surface testing of the proposed Crookwell 1 Wind
Farm. This test pitting involved three pits at each turbine site with all pits recording an average of
three artefacts with the exception of CWF1 that recovered 32 artefacts. Continued excavations of CWF1
were conducted in 1998, resulting in a total of 2,154 stone artefacts. These artefacts consisted of
silcrete, chalcedony and quartz materials, with a variety of manufacturing techniques evident.

Biosis (2004) conducted a survey of the proposed Crookwell 2 Wind Farm recording 25 newly
identified Aboriginal heritage sites, including two culturally modified trees. In 2005, Biosis returned
for subsurface testing, resulting in 28 new heritage sites situated on broad, flat ridges situated in
proximity to watercourses. This report concludes that landforms consisting of eroded tertiary basalt
hold moderate to high archaeological potential for deposits.

In 2010 Biosis completed salvage excavations for several proposed turbine locations for Crookwell 2
Wind Farm. From this, two new sites were recorded, as well as additional artefacts uncovered during
the subsurface testing.

Bowen Heritage Management (2017) was commissioned to prepare an Aboriginal Cultural Heritage
Assessment Report for Crookwell Development. This report assessed modifications to the approved
Crookwell 2 Wind Farm development where the size and location of 20 of the 46 turbine locations
and associated access roads. The results showed that 20 of the 55 previously recorded sites were to
be impacted by the modification, as well as identifying nine new heritage sites. An extensive salvage
collection of surface artefacts, and monitoring of construction at turbine sites and access road was
then undertaken (Past Traces 2017).

ERM (2021) was commissioned by Crookwell 3 Development to undertake an Aboriginal Cultural
Heritage Assessment for the proposed Crookwell 3 Windfarm. This report was commissioned to
supplement previous assessments and was required for additional areas not included in the original
assessments due to project design changes. As a result of this investigation, seven new Aboriginal
heritage sites and one area of PAD. These sites were considered to have high cultural significance and
moderate scientific significance.
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2.4.2  Predictive Model

Predictive modelling has been undertaken to broadly predict the type and location of Aboriginal
cultural heritage sites within the boundaries of the project area. The model is based primarily on
Fuller's (1989) prediction models, the landforms present within the project area and the degree of
disturbance which has occurred historically.

Based on this information, a predictive model has been developed for the project area (Table 3). The
definition of each site type is described firstly, followed by the predicted likelihood of this site type

occurring within the Project Area.

Table 3 Site Prediction Model

Probability

Site Type

Definition

Landform

Low Isolated finds and
surface scatters of
stone artefacts

Stone artefacts ranging from
single artefact to high numbers

Creek lines and spur crests -
ephemeral creek line runs through
block

Low Potential
Archaeological
Deposits (PADS)

Area considered on landform
to hold higher potential for
unidentified subsurface
deposits

Varies, but most frequent on
elevated terraces along creek lines
and spur lines - ephemeral creek
line runs through block

Low Culturally Modified
Trees (CMTs)

Trees which have been
modified by scarring, marking
or branch twining

May be present on remaining old-
growth trees - Most old trees have
been cleared

traditional, or historical
significance to Aboriginal
people

Nil Rock Engravings Images engraved on flat rock Escarpments, rock platforms or
surfaces rock shelters - not present
Nil Stone arrangements Arrangements of stones by Crest lines or large ceremonial
human intention, including areas on creek-flats, - not present
circles lines or patterns.
Nil Stone quarries/Ochre Quarry sites where resources Any landform that has not been
sources have been mined. disturbed — not present
Nil Axe grinding grooves Grooves in stone caused by the | Usually in creek lines, as water is
grinding of stone axes used as abrasive with sand - not
present
Nil Burials Burials of Aboriginal persons Usually requiring deep sandy soils
on eastern facing slopes — not
present
Nil Aboriginal places A place that holds spiritual, Any landform, identified through

consultation with RAPs and
historical sources
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2.5 LANDFORM AND DISTURBANCE LEVEL ASSESSMENT

The landforms within the project area consist of gently undulating hillslopes. Water sources are
present in the form of ephemeral drainage lines at the base of slopes that feed into constructed dams.
Within the project area no permanent water source is present. As a result all of these areas are
considered to hold low potential.

The project area has been impacted by European settlement from the mid nineteenth century. The
project area has been under continual grazing and pastoral regimes over a lengthy period of time.
These past use impacts are typical for the Crookwell and Southern Tablelands region and consist of
the following:

< Vegetation and tree clearance

< Stock impacts

< Fencing

< Vehicle tracks — some consisting of minor roads, others of impact trails
< Extensive impacts in areas of housing including landscaping

< Construction of dams, sheds, outbuildings and yards

< Ploughing of topsoils for pasture improvement or light cropping.

All of these landscape and soil impacts reduce the potential for archaeological or heritage sites to
remain intact within the landscape. Confined areas of disturbance are present at gates and along
fence lines. Exposed ground is present in areas of stock impact, vehicle tracks, fence lines, under trees
and large areas of erosion.

Review of previous reports and Aboriginal sites located in the vicinity indicate a site location model
based on level areas in proximity to water resources such as creek lines with smaller sites located on
hilltop ridgelines. The study area consists of undulating hill slopes classified as holding a low overall
potential for heritage sites.

As a result of the landform assessment the study area contains low potential to contain any
unrecorded heritage sites or areas of PAD and has suffered a high to moderate degree of previous
impact.

10

www.pasttraces.com.au

email: office@pasttraces.com.au


http://www.pasttraces.com.au/

3  FIELD SURVEY RESULTS

The field survey of the project area was undertaken on the 22" April 2022 to verify the findings of
the desktop review of landforms and disturbance. The aim of the investigation was to identify heritage
objects or places of potential archaeological Deposit (PAD). The project area was divided into six
survey areas based on fence lines, building areas, drainage lines and dams. The entire project area
was surveyed by foot to visibly inspect area.

All surveyed areas and items of interest were recorded on a topographic map of the study area (using
a GPS and GDA94 MGAS5 coordinates), along with levels of visibility, erosion, soil conditions, and
evidence of land disturbance.

Ground surface visibility (GSV) is the percentage of ground surface that is visible during the field
inspection. GSV increases in areas of exposures such as stock impact trails, roads, gates and along
areas of erosion such as creek banks and dam walls. As a result, surveys undertaken in areas with high
exposure rates result in a more effective survey coverage.

The site visit resulted in the following findings.

3.1.1  Ground Surface Visibility

GSV over most of the study area varied but was generally low due to extensive vegetation coverage
across the area, with tall grasses present. Bare earth was visible in large exposures and across the
project area, with the average GSV estimated at 20%. Due to the prevailing vegetation, large areas of
exposed ground were present under trees, along fence lines, stock trails, dam walls, current access
roads, around farming buildings and gate entrances.

Exposures occurred at low to moderate frequency across the project areas with areas of bare soils
with natural gravels, shales and quartz visibly present.

The conditions at the time of the field survey are shown in plates 1to 6.
3.1.2 Disturbance

The degree of disturbance across the study area was moderate, with several areas being impacted by
mechanically ripped soils, native vegetation replanting, dam construction, and the installation of
powerlines and subsurface cabling. These areas have suffered a high level of impact.

The project area has been impacted by European settlement from the mid nineteenth century. These
landscape and soil impacts reduce the potential for archaeological or heritage sites to remain intact
within the landscape. Confined areas of disturbance are present at gates, along fence lines and around
farming buildings. Exposed ground is present in areas of animal impact, vehicle tracks, fence lines,
under trees and large areas of erosion. However, GSV remained low due to thick vegetation and tall
grasses.

11
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Plate 1: Crested area of eastern section of front
paddock parallel to Goulburn Road with view of
shearing shed and house area.

Plate 3:  Example of GSV in central area facing south,
between two small spurlines.

Plate 5: View of stock yard paddock, highly disturbed
area by farming practices.
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Plate 2. Central section of the study area, consisting of
areas of creek flats and marshy drainage line, facing
north.

Plate 4: Midslope overlooking central drainage line
and creek flats, facing north.

Plate 6: View from midslope of eastern slopes to the
south, with two pine windbreaks.
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3.1.3  Results - Aboriginal Heritage Sites

The field survey identified no Aboriginal heritage sites or areas of PAD across all surveyed areas.

3.1.4 Results — Historical Heritage

No areas or items of historical heritage were identified within the project area as a result of the
background review or field survey.

3.1.5 Summary

As a result of the field survey of impact areas and background research, it is considered that the
project has low potential to impact on unrecorded Aboriginal or Historical heritage sites. No areas of
high or moderate sensitivity are present in the development area based on previous research and
modelling.

No known heritage impacts will result from the development.

13
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4  IMPACT ASSESSMENT

The rezoning and development of 4273 Goulburn Road, Crookwell for a total of 32ha have the
potential to impact Aboriginal heritage sites located within the project area. These areas have been
assessed and a field survey undertaken.

The project area has a high degree of disturbance particularly surrounding farming and residential
buildings. Due to the lack of topsoils, this area is considered to hold low potential for unrecorded sites
or subsurface deposits. The marshy creek flats around the drainage lines of the area are considered
to hold low potential for unrecorded heritage sites or subsurface deposits. The undulating lower
slopes of the remainder of the project area are assessed as holding low potential for unrecorded
heritage sites.

Based on the assessment the impacts from the project are as follows:
< No known Aboriginal objects or places are present in the project area
< No known Historical sites or places are present in the project area.

< No areas of high potential to contain unrecorded Aboriginal or historical objects or
places are present in the project area.

The Aboriginal Due Diligence Code provides a flowchart of six questions to identify the presence of
and potential harm to Aboriginal heritage. These questions and their applicability to the project are
shown in Figure 3. The responses to these questions determine if further heritage investigations are
required.

14
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Figure 3 Due Diligence Flow Diagram (OEH 2010:10 — Due Diligence Code of Practice)
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4.1 RECOMMENDATIONS

Based on this due diligence assessment the following actions are recommended for the project:
Recommendation 1: Works to proceed without further heritage assessment with caution.

The proposed works can proceed without further assessment as no Aboriginal or historical heritage
sites (objects or places) have been identified within the project area. The potential for impacting on
unrecorded heritage sites within the project area is assessed as extremely low, based on landform
analysis and field survey.

Recommendation 2: Discovery of Unidentified Aboriginal cultural material during works.

Under the NPW Act 7977 all Aboriginal places and objects are protected from harm, even if they
have not been previously identified during the assessment process. If Aboriginal material is
discovered during works then the steps as outlined below should be followed:

< All work must cease in the vicinity of the find and project manager notified immediately.

% A buffer zone of 10m should be fenced in all direction of the find and construction
personnel made aware of the 'no go’ zone.

< NSW Heritage must be notified of the find and advice sought on the proper steps to be
undertaken.

< After confirmation with NSW Heritage a heritage consultation should be engaged to
undertake assessment of the find and provide appropriate management recommendations
to the proponent.

Recommendation 3: Discovery of Human Remains

In the highly unlikely event that human remains are discovered during any construction work, than
all activity in the vicinity of the find must cease. As a first step the local police must be notified,
followed by NSW Heritage and advice sought on appropriate next actions. No work can continue
on the site until cleared with police and NSW Heritage.

Recommendation 4: Alteration of impact footprint

Further archaeological assessment would be required if the proposal activity extends beyond the
area of the current investigation.

Implementation of the above management recommendations will result in low potential for the
project to impact on heritage values or result in damage to heritage sites.
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Your ref: PP-2025-816
Our ref: DOC25/519086-3

Mr Simon Arkinstall

Director, Environment and Planning
Upper Lachlan Shire Council

PO Box 42

GUNNING NSW 2581

By email: council@upperlachlan.nsw.gov.au

Dear Mr Arkinstall

Scoping Proposal — 4273 Goulburn Rd, Crookwell

Thank you for providing the Scoping Proposal for a Planning Proposal at 4273 Goulburn Rd,
Crookwell for comment. Conservation Programs, Heritage and Regulation (CPHR) have reviewed
the associated documents and provided comments below.

The Flood Impact and Risk Assessment (FIRA) (Catchment Simulation Solutions, Revision 2,
dated 1/5/2025) has been updated in response to advice previously provided by DCCEEW
(8/7/2024, DOC24/512143). However, the FIRA has not addressed all comments raised in the
earlier advice and therefore has not demonstrated consistency with the Section 9.1(2) Local
Planning Direction 4.1 — Flooding and the Flood Prone Land Policy as set out in the Flood Risk
Management Manual, 2023. Detailed floodplain management comments are provided in
Attachment 1.

The key biodiversity values onsite are identified as being:

e A Critically Endangered Ecological Community (CEEC), Werriwa Tablelands Cool
Temperate Grassy Woodland in the South Eastern Highlands and South East Corner
Bioregions

e Hollow bearing trees which may provide habitat for threatened fauna species

¢ An area of ephemeral wetland which is being utilised by a number of species, including a
threatened bat species

The CEEC present onsite is also a Serious and Irreversible Impact (SAll) entity. This means that at
the subdivision stage the consent authority must refuse the development application if it is of the
opinion that the proposed development is likely to have serious and irreversible impacts on
biodiversity values. The Subdivision Concept Plan presented with the Proposal proposes to impact
16.73ha of this community, while retaining only 2.73ha. While this does capture almost all of the
best quality remnant, that is only 0.28ha of the community onsite. This does not demonstrate
sufficient evidence of the key principle of Avoid under the BC Act and may constitute a Serious and
Irreversible Impact on the CEEC on site.

11 Farrer Place Queanbeyan NSW 2620 | PO Box 733 Queanbeyan NSW 2620 | dcceew.nsw.gov.au



Of particular concern is that the current lot design in the Planning Proposal has lot boundary
fences, roads and likely effluent treatment zones that will impact on the only remaining overstorey
in the CEEC, as they are directly adjacent to it. The design needs to be reconfigured such that this
stand of trees is protected from both direct and indirect impacts. An increase in avoided land
containing the CEEC will also reduce the credit liability likely to be generated by the project.
Beyond the vegetation mapping presented, several entities were not surveyed for in accordance
with the Biodiversity Assessment Methodology (as noted by the Biodiversity Assessment Report).
CPHR strongly recommends survey be carried out when the Biodiversity Development
Assessment Report is being compiled. Assuming presence is hot recommended as it can result in
an inflated amount of biodiversity credits being required for the site. Additional comments regarding
SAll and the demonstration of avoidance are also included in Attachment 1.

CPHR acknowledges and supports the use of Conservation zoning for the ephemeral wetland in
the centre of the property. However a Conservation zoning alone is not sufficient to ensure the
protection of the area into the future, as activities that would damage the vegetation such as
Intensive Agriculture are still allowed in areas zoned C4. The Proposal should include information
about how and by whom avoided areas will be protected and managed into the future. An example
of this is using a Vegetation Management Plan (VMP) secured by a section 88b instrument to
ensure the continuing protection of any avoided areas from ongoing impacts of proposed future
development following the Planning Proposal.

If you have any further questions about this issue, please contact Nat O’'Rourke, Acting Senior
Team Leader Planning, South East, Regional Delivery, at
rog.southeast@environment.nsw.gov.au.

Yours sincerely

Allison Treweek

Acting Director South East Branch

Regional Delivery

Conservation Programs, Heritage and Regulation

Attachment 1 — Detailed Floodplain Management Comments



Attachment 1 — Detailed Floodplain Management Comments

The Flood Impact and Risk Assessment (FIRA) (Catchment Simulation Solutions, Revision 2, dated
1/5/2025) has been updated in response to advice previously provided by DCCEEW (8/7/2024,
DOC24/512143). However, the FIRA has not addressed all comments raised in the earlier advice
and therefore has not demonstrated consistency with the Section 9.1(2) Local Planning Direction 4.1
— Flooding and the Flood Prone Land Policy as set out in the Flood Risk Management Manual, 2023.

The current FIRA investigated pre and post development analysis on flood behaviour over the full
range of events up to and including the probable maximum flood (PMF) and the subdivision design
has been amended to reduce the channelisation of the existing watercourse through the centre of
the proposal. However, the following items raised in the advice provided by DCCEEW remain
outstanding:

1. Adverse flood impacts:

e The FIRA identifies adverse impacts on Grange Road resulting from the development
footprint pushing an existing overland flow path around the development and the
proposal modifying levels on Grange Road. These impacts are first observed in the
20% Annual Exceedance Probability (AEP) event and are greater than a 200mm
increase. It is likely the adverse impacts would also be observed in events more
frequent than the 20% AEP event and may result in Council having to address this if
it is not mitigated by the development. The FIRA has also not clarified if this is causing
this road to be inundated for a longer duration in the proposed scenario.

e The FIRA identifies that the local access road adjacent to Grange Road is subject to
inundation in all modelled flood events. Internal roadways within the proposed
development area are also inundated in events equal to or rarer than the 0.2% AEP
event. Under the PMF, the associated flood hazard increases to H5. It is not clear
whether the FIRA has assessed the potential for increased duration of inundation
under the proposed scenario or addressed how this impact will be mitigated.

e The FIRA also demonstrates adverse impacts in the property to the east of the
development, occurring in the 1% AEP blockage sensitivity analysis, and all events
exceeding the 1% AEP event.

e The FIRA is also unclear if there will be any adverse impacts resulting from loss of
flood storage on flood levels and duration downstream of the model boundary.

e As aresult, the proposal is not consistent with the Local Planning Direction 4.1 (3)(b),
(3)(g). (4)(b) and (4)(f).

2. Model validation: DCCEEWSs previous advice recommended the validation of the planning
proposal model against Council’'s adopted flood model of The Villages of Crookwell, Gunning,
Collector and Taralga Floodplain Risk Management Study and Draft Plan (Lyall & Associates,
2017) for the catchment. The FIRA has not addressed this comment.

3. Emergency response: The FIRA identifies an isolation time of dwellings of up to 60 minutes
during the PMF. Consultation should be carried out with the NSW SES to ensure the FIRA
outcomes adequately address flood emergency related risks.

4. Zoning: The planning proposal has not updated the proposed rezoning to consider the
location of flood planning areas, floodways, flood storage areas and on-site detention
structures. As a result the proposal is not consistent with the Local Planning Direction 4.1 (2).



Detailed Biodiversity Comments

Serious and Irreversible Impacts (SAll)

The critically endangered ecological community known as Werriwa Tablelands Cool Temperate
Grassy Woodland in the South Eastern Highlands and South East Corner Bioregions is a Serious
and Irreversible Impact (SAIll) entity. This means that there are restrictions imposed by the
Biodiversity Conservation Act 2016 that limit the impact a development can have. If the
development is deemed likely to have a serious an irreversible impact on biodiversity values the
development must be refused at the development application phase. It is therefore important that
the areas of the Grassy Woodland are appropriately avoided and protected during the Planning
proposal stage, to ensure the development is not refused at a later stage.

The concept of serious and irreversible impacts is fundamentally about protecting threatened
entities that are most at risk of extinction from potential development. The Biodiversity Offsets
Scheme recognises that there are some types of serious and irreversible impacts that the
community expects will not occur except where the consent authority considers that this type of
impact is outweighed by the social and economic benefits that the development will deliver to the
State.

The consent authority, in this case, Upper Lachlan Shire Council, is responsible for deciding
whether an impact is serious and irreversible. This decision is to be made in accordance with
principles set out in clause 6.7 of the Biodiversity Conservation Regulation 2017.

The Guidance to assist a decision-maker to determine a serious and irreversible impact includes
criteria and supporting information to assist with the application of these principles. Further
information on the Guidance document can be found at:
https://www.environment.nsw.gov.au/publications/quidance-assist-decision-maker-
determineserious-and-irreversible-impact

Demonstrating Avoid

The BC Act establishes a legal framework for avoiding and minimising before offsetting residual
biodiversity impacts. The Act provides that measures to offset or compensate for impacts on
biodiversity values may only be undertaken after steps are taken to avoid and minimise those
impacts. In practice, this means proponents (guided by their assessors) must first seek to avoid
direct, indirect, and prescribed impacts from the proposed development on biodiversity values. The
current site design does not demonstrate avoidance of the significant values which are found on
the site.

To demonstrate avoid, a proponent must provide evidence of how the project will avoid biodiversity
values on developable land within the subject land and provide ongoing protection for those areas.
Recent legal judgements have set a precedent in the essential requirement for demonstration of
Avoid in the developable land onsite.

It will need to be clear in the Proposal who will be responsible for the ongoing protection and
management of any avoided areas once the area is sub-divided. This information needs to be
provided as part of the assessment, as without comprehensive, legislated, in perpetuity and
ongoing management of this area, avoidance of impact cannot be demonstrated.

There will also need to be an indication as to whether there will be ongoing management activities
to preserve and improve the condition of avoided vegetation. This should include information such
as whether the other existing remnant vegetation onsite will be protected, for example, will the
remnant trees be protected in the new lots?



Department of Planning, Housing and Infrastructure

CM9 Ref: 25/00072#52
The Chief Executive Officer
Upper Lachlan Shire Council
PO Box 42
GUNNING NSW 2581
Attn: Simon Arkinstall

Email: council@upperlachlan.nsw.gov.au

Dear Sir/Madam

Proposed Development:  PP-2025-816 — Rezoning of land and amendment of Lot size map sheet
Applicant: Premise Goulburn

Location: Goulburn Road, Crookwell
Lot 24 DP 1119250

| refer to Council’s letter dated 23 June 2025 providing the Department of Planning, Housing and
Infrastructure — Crown Lands (the Department) the opportunity to comment on the subject planning
proposal.

The Department as adjoining landowner has reviewed the planning proposal in accordance with the
principles of Crown land management (s.1.4 Crown Lands Management Act 2016) and offers no
objections to the proposal.

Should the proposal be modified in any manner that impacts the adjoining Crown land, e.g. by
amendment to the proposal or draft conditions of consent, the Department requests an opportunity
to further review the application prior to determination.

Should you require any further information, please do not hesitate to contact me at the Goulburn
Crown Lands Office by tia.galvin@dpie.nsw.gov.au

Yours sincerely

Tia Galvin
A/Senior Property Management Officer
Department of Planning, Housing and Infrastructure — Crown Lands

Date: 16 July 2025

PO Box 2215, Dangar, NSW 2309
Tel: 1300 886 235 Visit: www.industry.nsw.gov.au/lands
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Department of Primary Industries
and Regional Development

0UT25/10085

Alex Waldron

Chief Executive Officer
PO Box 42

GUNNING, NSW, 2581

council@upperlachlan.nsw.gov.au
cc. Rebecca.George@upperlachlan.nsw.gov.au

Attention: Mr Waldron

PP-2025-816 - 4273 GOULBURN ROAD, CROOKWELL — DPI Agriculture submission

Dear Mr Waldron

Thank you for your correspondence of 23 June 2025 requesting advice on the amended planning proposal to
rezone 4273 Goulburn Rd, Crookwell. It is understood that the planning proposal seeks to rezone the subject land
from RU1 — Primary Production to a mixture of R2 — Low density residential and R5 Large lot residential and C3 —
Environmental Management with corresponding lot sizes as 800m2 (R2), 2000m2 (R5) and 100ha (C3).

The NSW Department of Primary Industries and Regional Development (the Department) collaborates and
partners with our stakeholders to protect and enhance the productive and sustainable use and resilience of
agricultural resources and the environment.

The Department has reviewed the Land Use Conflict Risk Assessment Report (LUCRA) (dated May 2025), prepared
by Premise. It is noted that the proposal has been amended to include the addition of a C3 Environmental
Management zone in the centre of the site with 100ha minimum lot size. It is also noted that the LUCRA
comprehensively identified and assessed key land use conflict risks. However, the mitigation strategies proposed
were inadequate, with the report stating that such strategies should be developed as part of any ensuing
development application.

You should note that historically, a LUCRA has generally only been requested at the development application
stage of a proposal. However, the tool has been demonstrated to be highly effective when used as part of a
strategic planning process, particularly where no other agricultural impact assessment has been undertaken as
part of this important planning phase. A LUCRA can support the design of a concept layout for example, by
identifying relevant risk mitigation measures such as a separation distance, setback distance, or potential use of
an existing vegetation area as a conservation zone and natural buffer between two conflicting land uses. When
used at the strategic planning stage, a LUCRA may also identify unacceptable risks that cannot be controlled
through development design and instead require avoidance. This early identification of issues can reduce
expensive development costs later in the project.

An example would be to position open space areas along the rural/ urban interface to separate incompatible land
uses. The C3 Environmental Management zone could create such a buffer. More detailed mitigation strategies

105 Prince Street | Locked Bag 21 E: landuse.ag@dpird.nsw.gov.au
Orange NSW 2800 dpird.nsw.gov.au
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can be identified at the development application stage to integrate relevant mitigation measures into the
development design, with the LUCRA being updated to reflect those changes.

It should also be noted that the ‘agent of change’ principle places the onus of providing any buffer or other
compliance on the proponent who changes the status quo. It is an important principle for rural land where
existing agricultural land uses can be adversely restricted in their production if a new sensitive land use is
introduced. It will also ensure agricultural investment confidence in the surrounding areas and minimise
opportunities for land use conflict.

For those reasons, a LUCRA will help to inform and complement master planning, development controls, and
buffer requirements, enabling a systematic, consistent, and site-specific assessment of conflicts related to land
use planning and development. Resources such as the NSW DPIRD LUCRA Guide and Land Use Conflict Risk
Assessment information and course may be of value.

Should you require clarification on any of the information contained in this response, please contact me on 0402
069605 or by email at [anduse.ag@dpird.nsw.gov.au.

Sincerely

Lo lEEE

Wendy Goodburn

Agricultural Land Use Planning Officer
Climate and Natural Resources | Agricultural Land Use Planning
South East and Tablelands Region

6 August 2025

105 Prince Street | Locked Bag 21 E: landuse.ag@dpird.nsw.gov.au
Orange NSW 2800 dpi.nsw.gov.au
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From: concurrence.ece

To: Environment and Planning Department | Upper. Lachlan Shire
Subject: Concurrence response email

Date: Wednesday, 25 June 2025 8:44:16 AM

Attachments: Outlook-rxnmvikp

You don't often get email from concurrence.ece@det.nsw.edu.au. Learn why this is important

Dear Rebecca George,
Thank you for your email regarding the scoping proposal for the rezoning of land at Crookwell (PP 2025-816).

The NSW Department of Education, as the Regulatory Authority for Early Childhood Education and Care
Services, is responsible for assessing Development Applications (DAs) that propose to operate education and
care services. Our concurrence is only required in limited circumstances, as outlined in the State Environment
Planning Policy (Transport and Infrastructure) 2021 (“the SEPP”).

| would like to clarify that the scoping proposal you have provided does not require our concurrence. The
Department only provides concurrence for DA’s where the proposed development does not comply with:

¢ Regulation 107 (indoor unencumbered space requirements), and/or
¢ Regulation 108 (outdoor unencumbered space requirements)
under the Education and Care Services National Regulations.

As your email relates to a rezoning proposal rather than a development application for a child care service that
does not meet regulatory requirements, it falls outside the scope of matters for which our concurrence is
needed.

Please let me know if you require any further clarification.
Thank you.
Kind regards,

Naomi Carle
R/Assessment and Risk Coordinator | Regulatory Policy, Approvals and Practice] NSW Early Childhood
Education and Care Regulatory Authority

Early Childhood Education | NSW Department of Education

Facet-)-c-)-c;lz:-j@--l\l-§W5épartmentofE__u_t_:___j_Q_n

Instagram: @NSWEducation

(<]

We recognise the Ongoing Custodians of the lands and waterways where we work and live. We pay respect to
Elders past and present as ongoing teachers of knowledge, songlines and stories. We strive to ensure every
Aboriginal and/or Torres Strait Islander learner in NSW achieves their potential through education.

Confidentiality: This email is from the NSW Department of Education. The contents are confidential and may be
protected by legal professional privilege. The contents are intended only for the named recipient of this email. If
the reader of this email is not the intended recipient you are hereby notified that any use, reproduction,
disclosure or distribution of the information contained in the email is prohibited. If you have received this email
in error, please reply to us immediately and delete the document.
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Our Ref: ID 3192
Your Ref: PP 2025-816

24 July 2025

Simon Arkinstall

Upper Lachlan Shire Council
PO Box 42

Gunning NSW 2581

Via email

email: council@upperlachlan.nsw.gov.au
CC: amanda.pollock@ses.nsw.gov.au

Dear Simon,
Planning Proposal for 4273 Goulburn Road, Crookwell

Thank you for the opportunity to provide comment on the Planning Proposal for 4273
Goulburn Road, Crookwell. It is understood that the planning proposal seeks to amend the
Upper Lachlan Local Environmental Plan 2010 to rezone land at Crookwell from RU1 Primary
Production to a mix of part:

e R2 Low Density Residential — with a minimum lot size of 800m? to enable the
development of residential dwellings.

e RS Large Lot Residential — with a minimum lot size of 2,000m? to provide for larger
residential allotments suitable for residential dwellings.

e (C3 Environmental Management — with a minimum lot size of 100 hectares, to protect
and manage areas of environmental significance.

e The approximate lot yield is 139.

The NSW State Emergency Service (NSW SES) is the agency responsible for dealing with floods,
storms and tsunami in NSW. This role includes planning for, responding to and coordinating
the initial recovery from floods. As such, the NSW SES has an interest in the public safety
aspects of the development of flood prone land, particularly the potential for changes to land
use to either exacerbate existing flood risk or create new flood risk for communities in NSW.

The consent authority will need to ensure that the planning proposal is considered against the
relevant Section 9.1 Ministerial Directions, including 4.1 — Flooding and is consistent with the
NSW Government’s Flood Prone Land Policy as set out in the Flood Risk Management Manual
2023 (the Manual) and supporting guidelines, including the Support for Emergency
Management Planning and relevant planning directions and circulars relating to the



https://www.environment.nsw.gov.au/research-and-publications/publications-search/flood-risk-management-manual
https://protect-au.mimecast.com/s/LUi_CBNq0jI7mojwFNbCQt?domain=environment.nsw.gov.au
https://protect-au.mimecast.com/s/LUi_CBNq0jI7mojwFNbCQt?domain=environment.nsw.gov.au

Environmental Planning and Assessment Act, 1979. Key considerations relating to emergency
management are outlined in Attachment A.

We note and support that all proposed residential areas are located outside of the PMF extent
and the flood planning area and have flood free access from the dwellings to the internal
access roadway. Grange Road is impacted by frequent flooding in events starting at 63.2% AEP
with velocities beginning from 0.5-1.0(m/s)?, identified as having a hydraulic hazard of H1 up
to and including the PMF for durations of approximately 1 hour.?

In summary, we:

Recommend demonstrating consideration of the proposed development against the
flood and isolation risks, and any increased requirement for government spending on
emergency management services, flood mitigation and emergency response
measures in accordance with the Ministerial Directions and current 2023 NSW
Government’s Flood Prone Land Policy.

Suggest the site is considered as a greenfield area and not infill as proposed in the key
actions: Urban Land - Provide new space to grow around existing villages and towns
and provide for infill opportunities.?

Recommend considering the impacts of flooding on the site’s access/egress roads,
including any new proposed roads and the broader road network, as part of the risk
assessment. Mapping indicates the only access road is flooded in relatively frequent
flood events starting at 63.2% AEP resulting in isolation of all lots. Site design should
avoid the entry or exit through floodwaters and as far as practical permit for
continuous rising road access for the development.

Recommend considering road resilience to flooding and internal roads design to allow
rising road access for the development to prevent isolation and associated secondary
risks, where feasible. We note that the internal roadway will cross a watercourse at
one location and require culverts to convey flow under the roadway.

Support the proposal to zone significant areas around the watercourses to C3
Environmental Management as this will establish and protect areas of environmental
value associated with lands contained within the waterways and may provide
resilience to natural hazards including flooding.

Recommend considering the impacts of climate change. It is estimated that the actual
probability of a 1 in 100 AEP for the Crookwell catchment area is approximately a 1 in
44 AEP event for the current 2025 scenario®. For the proposed development site, this
could result in more frequent inundation and/or isolation than what is currently
expected based on previous modelling.

1 Catchment Simulation Solutions, 2025. Goulburn Road, Crookwell Flood Impact & Risk
Assessment Figures 47

2 Catchment Simulation Solutions, 2025. Goulburn Road, Crookwell Flood Impact & Risk
Assessment page 20, Figures 37 to 79.

3 Premise, 2025. Planning Proposal 4273 Goulburn Road, Crookwell page 7

4+ WMAwater. 2024. Climate Change Calculator. Retrieved 22 July 2025 from
https://ccc.wmawater.com.au/



https://ccc.wmawater.com.au/

You may also find the following Guidelines available on the NSW SES website useful:

e Reducing Vulnerability of Buildings to Flood Damage
e Designing Safer Subdivisions
e Managing Flood Risk Through Planning Opportunities

Please feel free to contact Gillian Webber via email at rra@ses.nsw.gov.au should you wish to
discuss any of the matters raised in this correspondence. The NSW SES would also be
interested in receiving future correspondence regarding the outcome of this referral via this
email address.

Yours sincerely,

("Z?aaz% O’S/émm?,

Elspeth O’Shannessy
Manager Emergency Risk Assessment
NSW State Emergency Service


https://www.ses.nsw.gov.au/media/2247/building_guidelines.pdf
https://www.ses.nsw.gov.au/media/2249/subdivision_guidelines.pdf
https://www.ses.nsw.gov.au/media/2248/land_use_guidelines.pdf

ATTACHMENT A: Principles Outlined in the Support for Emergency Management Planning
Guideline®

Principle 1 Any proposed Emergency Management strategy should be compatible with any
existing community Emergency Management strategy.

Any proposed Emergency Management strategy for an area should be compatible with the
strategies identified in the NSW State Flood Plan® and the Goulburn Mulwaree Flood
Emergency Sub Plan’, where evacuation is the preferred emergency management strategy for
people impacted by flooding.

Principle 2 Decisions should be informed by understanding the full range of risks to the
community.

Decisions relating to future development should be risk-based and ensure Emergency
Management risks to the community of the full range of floods are effectively understood and
managed. Further, risk assessment should consider the full range of flooding, including events
up to the Probable Maximum Flood (PMF) and not focus only on the 1% AEP flood. Climate
change considerations should also be included, in line with NSW Government Guidelines.

No inundation of proposed development lots in any flood event is predicted. However, in the
PMF, depths of up to 1.2 metres can occur within the main watercourse and approach 0.6
metres on the internal roadway in the south-west of the site at isolated location, identified as
H1 in the PMF.2

There are several flow paths that extend through the site. This includes a more significant flow
path that enters at the south-eastern corner of the lot and passes through the site in a north-
westerly direction, before leaving the site along the western boundary through a culvert under
Grange Road. Two smaller flow paths are also shown to enter the site along the southern
boundary and eastern boundary which join the main flow path in roughly the centre of the
site. A third smaller flow path is shown to form parallel with the northern site boundary
(running adjacent to Goulburn Road before being conveyed through culverts to the northern
side of the road and towards Kiamma Creek).®

The NSW Independent Flood Inquiry 2022 noted that alteration to the natural flow of rivers,
streams, floodplains and wetlands is recognised as a major factor contributing to loss of
biological diversity and ecological function in aquatic ecosystems including floodplains®®. The
NSW SES support the proposal to zone significant areas around the watercourses of the
subject sites to C3 Environmental Management.

5> NSW Government. 2023. Principles Outlined in the Support for Emergency Management
Planning Guideline

6 NSW Government. 2024. NSW State Flood Plan. Section 5.1.7, page 34

7 NSW SES. 2021. Goulburn Mulwaree Flood Emergency Sub Plan. Section 1.6.2, page 6

8 Catchment Simulation Solutions, 2025. Goulburn Road, Crookwell Flood Impact & Risk
Assessment page 13

9 Catchment Simulation Solutions, 2025. Goulburn Road, Crookwell Flood Impact & Risk
Assessment page 8

10 NSW Government (2022) - NSW Independent Flood Inquiry Full Report p. 311



We support the strategy to manage flood risk by rezoning flood-prone land (constrained by
overland flooding and natural watercourses) up to the PMF as C2 Environmental Conservation
and ensuring that all high hazard areas are excluded from developable land and recommend
that the full extent of the flood risk is being considered. We further recommend ensuring that
all users of the public recreation areas are made aware of the flood risk in the area, for
example by having clear signage.

We recommend seeking advice from the NSW Department of Climate Change, Energy, the
Environment and Water (DCCEEW) regarding onsite and offsite impacts of the proposed
development on flood behaviour, considering the proposed cumulative development in the
area.l

Principle 3 Development of the floodplain does not impact on the ability of the existing
community to safely and effectively respond to a flood.

We recommend considering road resilience to flooding and internal roads design to allow
rising road access in all flood events up to and including the PMF for the entire development,
where possible and it does not generate offsite impacts, to prevent isolation and associated
secondary risks.

Driving through floodwater is the humber one cause of flood related fatalities!?, with more
than 100 fatalities across Australia since 20023, Near misses are not recorded in these
statistics, however as an example, NSW SES attended 3823 flood rescues in 2022, and a
significant proportion of these were people trapped in cars after driving into floodwater.

Development strategies relying on an assumption that mass rescue may be possible where
evacuation either fails or is not implemented are not acceptable to the NSW SES.

Principle 4 Decisions on development within the floodplain does not increase risk to life
from flooding.

Managing flood risks associated with flooding requires careful consideration of development
type, likely users, and their ability respond to minimise their risks. This includes consideration
of:

e Isolation — There is no known safe period of isolation in a flood, the longer the period of
isolation the greater the risk to occupants who are isolated.

e Secondary risks — This includes fire and medical emergencies that can impact on the safety
of people isolated by floodwater. The potential risk to occupants needs to be considered
and managed in decision-making.

11 Upper Lachlan Shire Council. Item 11.2 Ordinary Meeting of Council held on 17 February 2022
page 72

12 Haynes, et al. 2016. An analysis of human fatalities from floods in Australia 1900-2015, s.1.:
Report for the Bushfire and Natural Hazard Cooperative Research Centre

13 Peden. 2016. Royal Life Saving Drowning Data: Presentation 15 February 2016, Sydney: Royal
Life Saving Australia.



e Consideration of human behaviour — The behaviour of individuals such as choosing not to
remain isolated from their family or social network in a building on a floor above the PMF
for an extended flood duration or attempting to return to a building during a flood, needs
to be considered.

Current evidence suggests that flood events will become more frequent due to climate change.
A Climate Change Calculator has been developed to address the updated ARR climate change
guidelines, recommending the adjustment of the BoM 2016 IFDs to account for the warming
that has occurred since the mid-point of the data used for their development (1961-1990).
This results in a significant increase in existing conditions flood levels.'

The change in flood probabilities with climate change for the Crookwell catchment area
results in the new probability of the 1 in 100 AEP to be approximately 1 in 44 AEP event for
the current 2025 scenario, becoming even more frequent in the future.'® For the proposed
development site, this could result in more frequent inundation and/or isolation than what is
currently expected based on previous modelling.

Principle 5 Risks faced by the itinerant population need to be managed.
Principle 6 Recognise the need for effective flood warning and associated limitations.

As the roads are impacted by flash flooding, there is little to no warning time available for the
community to respond to a flood threat in an appropriate and timely manner.

Principle 7 Ongoing community awareness of flooding is critical to assist effective
emergency response.

The flood risk at the site and actions taken to reduce risk to life should be communicated to all
site users (includes increasing risk awareness, community connections, preparedness actions,
appropriate signage and emergency drills) for the lifespan of the development.

However, it is important to note that the NSW SES is opposed to the imposition of development
consent conditions requiring private flood evacuation plans rather than the application of
sound land use planning and flood risk management.

14 Babister et al. 2024. Climate Change Calculator: Estimating Changes to Flood Probability Under
Different Climate Change Scenarios, page 1

15 WMAwater. 2024. Climate Change Calculator. Retrieved 22 July 2025 from
https://ccc.wmawater.com.au/
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Transport for NSW

22 July 2025

TFNSW reference: STH24/00239/002
Your reference: PP-2025-816

Upper Lachlan Shire Council
By Email: council@upperlachlan.nsw.gov.au

Attention: Simon Arkinstall

PP-2025-816 - Scoping proposal - Residential Rezoning - LOT: 24 DP: 1119250 - 4273
Goulburn Road CROOKWELL

Dear Simon

Transport for NSW (TfNSW) is responding to the PP-2025-816 referred on 23 June 2025.
TfNSW has reviewed the information that has been made available for the future Planning
Proposal. TFNSW has concerns with the current arrangement of the intersection of Goulburn

Road and Grange Road.

TfNSW provides its comments on the proposal in Attachment 1to be addressed in the Planning
Proposal.

If you have any questions, please contact Rachel Carocci, Development Services Case Officer,
on 9983 2093 or email development.south@transport.nsw.gov.au.

Yours faithfully

Chris Millet
Manager, Development Services

OFFICIAL

Level 3,103 Crown St (PO Box 477 2520) Wollongong NSW 2500 ABN 18 804 239 602
193-195 Morgan Street (PO Box 484) Wagga Wagga NSW 2650 transport.nsw.gov.au 10f3
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Transport for NSW

Attachment 1

PP-2025-816 - Scoping proposal - Residential Rezoning - LOT: 24 DP: 1119250 - 4273
Goulburn Road CROOKWELL

Context
TfNSW notes for this DA:

The key state road is Goulburn Road.

Council is seeking advice from TfNSW on a future planning proposal to rezone Lot 24
DP119250 from RU1 Primary Production to R2 Low Density Residential, R5 Large Lot
Residential and C3 Environmental Management. This will facilitate 148 residential lots
(as shown in Attachment 2).

The site has a frontage to Goulburn Road. The proponent is proposing for the
development site to be accessed via Grange Road, which is a local road managed by
Council.

TfNSW Comments to be addressed

TfNSW has reviewed the information submitted and provides the following comments in
relation to the intersection of Goulburn Road and Grange Road:

While the TIA highlights that the intersection of Goulburn Road and Grange Road has the
capacity to accommodate the traffic generated by the proposed rezoning, TINSW has
concerns with the existing configuration of the intersection.

The current layout of the intersection is not intuitive to driver behaviours and does not
appear to comply with appropriate road geometry standards.

Noting that this proposal will create significant additional traffic at this intersection,
TfNSW considers it should be upgraded to Austroads standards, at a minimum.

Note:

Strategic designs need to be provided for the intersection of Goulburn Road and Grange
Road to demonstrate a compliant design can be constructed with the road reserve. For
guidance on the strategic design requirements for DAs, refer to this link.

TfNSW considers the intersection treatment needs to be reviewed as part of the Planning
Proposal to ensure appropriate infrastructure is in place prior to the occupation of any
future residential development on Lot 24 DP 1119250.

OFFICIAL

Level 3,103 Crown St (PO Box 477 2520) Wollongong NSW 2500 ABN 18 804 239 602
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Transport for NSW

Attachment 2

PP-2025-816 - Scoping proposal - Residential Rezoning - LOT: 24 DP: 1119250 - 4273
Goulburn Road CROOKWELL

OFFICIAL
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