











1 Introduction

This Addendum Traffic Impact Assessment (ATIA) outlines traffic impacts and its associated mitigation measures
for the proposed Wellington Battery Energy Storage System (the project). The original Traffic Impact Assessment
YTIA) prepared by EMM in support of the Environmental Impact Statement (EIS) for the project can be found on
the NSW Major Project website, located here?.

The original TIA proposed a site access via Goolma Road, which is a Transport for NSW (TfNSW) controlled arterial
road (refer to Appendix B of the original TIA). TENSW objected to the proposed site access on traffic safety
grounds. Subsequently, a number of options were examined, and an alternate site access via Twelve Mile Road
was identified as the preferred by the major government stakeholders. The alternate Twelve Mile Road site
access assumes that the existing road connections between Goolma Road and Twelve Mile Road will be replaced
by a new connection to be located further north-east as required by the development consent for the Uungula
wind farm construction stage access.

The site is located within the Dubbo Regional Council (DRC) local government area (LGA) at 6773 Goolma Road,
Wuuluman. It will be located directly adjacent to the TransGrid owned Wellington Substation and is
approximately 2.2 km north-east of the township of Wellington and 44 km south-east of the township of Dubbo.

The regional setting is presented in Figure 1.1 and the site and its surrounding local context is shown in Figure 1.2.

For simplicity, information has been extracted from the original TIA so that this addendum traffic impact
assessment can be read as a standalone report, without cross referencing with the original TIA.

1.1 Background

AMPYR Australia Pty Ltd (AMPYR) and Shell Energy (Shell) propose to develop the Wellington Battery Energy
Storage System (the project). The project involves the development of a large-scale battery energy storage system
(BESS) with a discharge capacity of 500 megawatts (MW) and a storage capacity of 1,000 megawatt hours (MWh).
The project also incorporates an on-site substation and connection infrastructure to facilitate transfer of energy
to and from the electrical grid, and ancillary infrastructure.

The project will be developed within privately owned land (Lot 32 DP 622471) and will incorporate either an
overhead or underground transmission line and upgrade works to Wellington Substation in the adjoining
TransGrid owned landholding (Lot 1 DP 1226751). Physical infrastructure associated with the BESS will occupy an
area of approximately 13 ha, however during construction, the project will require a disturbance area of up to
approximately 22 ha, which includes the area of the existing Wellington Substation site.

The site is located within the New South Wales (NSW) Government declared Central-West Orana Renewable
Energy Zone and will complement nearby existing and proposed renewable energy generation assets in the region
by smoothing out fluctuations in electricity supply from these new intermittent power sources, providing system
security and other network services. In operation, the project will be one of the largest battery storage projects in
NSW and will contribute to the overall storage capacity and reliability of the National Electricity Market.

This addendum TIA considers construction and operational traffic associated with the project. Construction traffic
generation associated with other projects in the vicinity of the project with potential for overlapping or
concurrent construction periods have also been considered as part of a cumulative construction traffic impact
assessment.

B Report dated 18 October 2022 (version 4)
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1.2 Consultation with the stakeholders

Following exhibition of the EIS, consultation was undertaken with the Department of Planning and Environment
(DPE), TENSW and DRC regarding identified traffic safety issues in the TINSW submission and consideration of
alternate site access options, including the following:

. Modified site access via Goolma Road — the original concept design was modified to include longer right
and left turn bays and an acceleration lane for the exiting traffic travelling westbound. TFNSW objected to
this option and it has therefore not pursued.

. Site access via Goolma Road using the existing TransGrid access — this access was identified as a potential
option for construction traffic, however limitations that prevented its use for operational traffic also
eliminated it as a viable access option for all phases of the project.

. Site access via Twelve Mile Road — alternate access from the east of the site via the DRC controlled Twelve
Mile Road was identified as a potential option, which has been supported by DPE and DRC (DRC have
provided their written consent included as Appendix A). This option relies on the prior construction of the
Goolma Road/Twelve Mile Road intersection realignment/upgrade works committed as part of the
development consent prior to construction of Uungula Wind Farm as outlined below.

In addition to issues regarding the proposed site access, TINSW at its letter dated 13 December 2023 sought an
explanation of the traffic generation of the proposed development. EMM letter dated 9 February 2023 responded
to this matter by undertaking a comparison of traffic generation of various renewable projects. No further
questions have been raised from TfNSW and no amendments were made to the impact assessment as a result.

Furthermore, TINSW also requested to undertake the sight distance assessment based posted speed limit, not the
advisory speed limit. The concept plan for the Twelve Mile Road site access intersection has been prepared based
on 300 m Safe Intersection Sight Distance (SISD) and a design speed of 110 km/h on the realigned Goolma
Road/Twelve Mile Road for the 2.5 second drivers’ reaction time.

1.3 Future road improvements

As part of the conditions of consent for the Uungula Wind Farm (SSD 6687), CWP Renewables (now Squadron
Energy) is committed to undertake the following road upgrades in support of the use of Goolma Road and Twelve
Mile Road for the transport of plant and equipment during construction of that project:

. the closure of the existing intersection at Goolma Road and Twelve Mile Road

. the construction of a new intersection 400 m to the north, and realignment of Twelve Mile Road to connect
to the new intersection

. upgrades to Twelve Mile Road along the transport route.

The indicative design for the intersection upgrade is reproduced in Figure 1.3 and Figure 1.4. At the time of this
study, the detailed design was being considered by DRC and TfNSW. It is understood that the extant section of
Twelve Mile Road will ultimately be closed.

It is important to note that traffic related to this project would use the realigned Goolma Road/Twelve Mile Road
intersection, meaning that the proposed site access would not be available until the new intersection is
constructed.
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The access road from Twelve Mile Road to the Uungula Wind Farm site will be improved to facilitate the access
and egress of larger trucks during construction of that project. Improvements would include gravel coverage,
widening to 8 m and additional drainage, as required. The road will be maintained by Squadron Energy during
operation to allow for the access and egress of maintenance and operational vehicles.

It is understood that design and planning for Uungula Wind Farm and its associated road works have been
ongoing since 2021, and current information at the time of writing indicate that road upgrade construction works
will commence prior to the end of 2023, and are anticipated to take approximately 5-6 months to complete.

It is noted that the relocated intersection further north will improve the site access and traffic safety for proposed
construction and operations access for this project.

Source: DPIE - SSD 6687 Development Consent

Figure 1.3 Proposed location of Goolma Road/Twelve Mile Road intersection
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Source:  DPIE - SSD 6687 Development Consent

Figure 1.4 CWP proposed intersection design for new Goolma Road/Twelve Mile Road intersection
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2 Project overview

2.1.1  Construction program

Construction is expected to commence in mid 2024 (subject to approval). The project will be constructed and
commissioned in line with battery supply availability, labour and equipment availability and increasing demand
in the network. This may occur in a single stage over a period of 12—18 months. Alternatively, it is considered
likely that it may occur over two stages as follows:

. Stage 1 — commencement of construction mid 2024 and operations mid 2025
. Stage 2 — commencement of construction late 2025 and operation late 2026.

Construction of the project, or each stage of it, would be undertaken in four phases, as follows:

. enabling works (e.g. site establishment) — approximately 2—4 months

. construction works (civil works, structural works, and electrical works) — approximately 5-8 months
. commissioning — approximately 4-5 months

. demobilisation — approximately 1 month.

For the staged construction scenario, Stage 1 would likely include 300 MW installed discharge capacity, all civil
and enabling works, installation of batteries, one transformer and switchgear and associated structural,
mechanical and electrical works, and connection to the substation. Stage 2 would consist of an additional

200 MW capacity, including installation of a second transformer and associated switchgear and batteries.

Both the single and staged construction scenarios have been considered in undertaking this assessment for the
project, which identified the worst case construction traffic scenario as the single stage option. Section 3.2.1
outlines the construction traffic generation associated with that scenario.

2.1.2 Construction hours

Construction hours for the project will be consistent with the Interim Construction Noise Guideline (DECC 2009)
recommended standard construction hours for normal construction and the and Draft Construction Noise
Guideline (EPA 2021) being, namely:

. Monday to Friday: 7:00 am to 6:00 pm
. Saturday: 8:00 am to 1:00 pm
. no works of Sunday and public holidays.

Certain activities may be required outside of the standard construction hours. These activities potentially
include:

. delivery of plant and equipment for safety reasons (e.g. oversize overmass vehicles)
. commissioning and testing activities that must align with demands on the grid
. situations where agreement is reached with nearby affected receivers and local council.
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2.1.3 Construction workforce

The construction phase of the project is expected to generate up to 100 construction personnel, the majority of
whom are expected to be located in the Dubbo/Wellington region. Preference will be made for contractors

utilising a regional workforce.
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3 Traffic generation and distribution

3.1 Existing traffic volumes

Traffic counts near the intersection of Goolma Road and Twelve Mile Road were obtained from Dubbo Regional
Council (DRC). Tube counters were placed near the intersection, as shown in red lines in Figure 3.1. The count on
Goolma Road was undertaken between the period 13 October to 19 November 2020 and the count on Twelve
Mile Road was undertaken between 13 October to 26 November 2020. On Goolma Road, the AM peak hour was
from 7:00 am to 8:00 am and PM peak hour was from 3:00 pm to 4:00 pm. On Twelve Mile Road, the AM peak
hour was from 8:00 am to 9:00 am and PM peak hour was from 4:00 pm to 5:00 pm.

Goolma Road

Twelve Mile Road

Figure 3.1 Goolma Road/Twelve Mile Road intersection

Traffic counts for Goolma Road were also obtained from Wellington North Solar Farm (WNSF) Traffic Impact
Assessment (GHD, 2021). Tube counters were placed in positions shown in Figure 3.2. The seven-day tube count
was conducted on Goolma Road between 28 February and 6 March 2018 (count 3 in Figure 3.2). As per WNSF
traffic counts, Goolma Road AM peak hour was from 7:00 am to 8:00 am and PM peak hour was from 4:00 pm to
5:00 pm.

Traffic count data from DRC and GHD (2021) are presented in Table 3.1.

J210534 | RP8 | v2 9



) 7’

/ “f
4 [ Campbells Lanej ’

Wellington North Solar Plant

W Correcuonal G

Traffic count
location

Legend

. AGL Project Site .I::j
“, I :
e s I Surrounding Road  ___.
Wellington Town Centre Network
Source: (GHD, 2021)
Figure 3.2 Wellington north solar farm traffic count location on Goolma Road
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Table 3.1 DRC Council and GHD traffic volumes

Description DRC Council traffic volumes GHD traffic volumes

Goolma Road Twelve Mile Road Goolma Road Twelve Mile Road
Survey year 2020 2020 2018 -
Average AM Northbound/ 170 16 157 -

Peak volume eastbound

Southbound/ a4 R
westbound
Average PM Northbound/ 184 19 66 -

Peak volume eastbound

Southbound/ 135 -
westbound
Daily volume 1,939 189 2,140 -
HV % 25% 46% 18% -

The traffic data in the above table shows that the traffic volumes on Goolma Road were approximately 10%
higher in the 2018 GHD count, compared to the 2020 council count, possibly due to Covid-19 impact. The daily
traffic on Goolma Road is considered to be over 2,000 vehicles per day. The PM peak volumes were slightly
higher than the AM peak for the council counts but AM and PM peak volumes were similar for the GHD count.

On Twelve Mile Road, the daily volumes were less than 200 vehicles. In summary, Twelve Mile Road carried
approximately one tenth of traffic to that on Goolma Road.

3.2 Baseline traffic volumes

No intersection count has been undertaken as part of this study as the DRC and GHD traffic data is considered to
be sufficient to undertake an accurate traffic impact assessment.

A growth factor of 1% per annum has been applied to the 2018 GHD traffic volumes to estimate the 2023
baseline construction traffic volumes which equates to 5% linear growth for five years. For Twelve Mile Road,
the following correction factor is applied to bring the volumes to 2023:

. estimate 2020 WNSF traffic volume for Goolma Road using 1% per annum growth rate

. estimate a correction factor between 2020 DRC and 2018 WNSF Goolma Road traffic volumes
. apply correction factor to 2020 Twelve Mile Road traffic volume

. apply a 1% per annum growth rate to bring the Twelve Mile Road volumes from 2020 to 2023.

The directional split in the AM and PM peak hours on Twelve Mile Road has been assumed to be the same as
Goolma Road.

Baseline traffic volumes are presented in Table 3.2.
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Table 3.2 2023 baseline traffic volumes

Description Goolma Road Twelve Mile Road

Average AM Peak volume Northbound/eastbound 165 16
Southbound/westbound 46 4

Average PM Peak volume Northbound/eastbound 69 7
Southbound/westbound 142 15

Daily volume 2,247 219

HV % 18% 46%

3.2.1 Construction traffic

The worst case construction traffic scenario is associated with a single stage construction approach for the BESS
and Wellington substation upgrade works, as daily and peak hour traffic generation associated with a staged
approach would be lower than that generated under the single stage scenario. Estimated construction traffic
associated with the single stage construction scenario is as follows:

i Daily traffic generation

The following daily construction vehicle movements are anticipated:

. an average of up to 100 light vehicle trips per day (100 in and 100 out) during the construction works phase
. an average of up to 60 heavy vehicle trips per day (60 in and 60 out) during the construction works phase.
i Peak hour traffic generation

The following assumptions have been made to anticipate peak hour construction vehicle movements:

. a maximum of 80 light vehicle trips during the morning and evening peak hour (80 in and 80 out)
. a maximum of 30 heavy vehicle trips during the peak hour (30 in and 30 out).

Passenger vehicles are expected to arrive at the site prior commencement of construction shifts. Peak heavy
vehicle trips are expected to occur during civil and structural works, associated with the delivery of materials,
plant and equipment. Deliveries of batteries and enclosures are anticipated to occur in batches.

Construction traffic movements associated with the project are presented in Table 3.3 and Figure 3.3.
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Table 3.3 Construction traffic movements

Description Goolma Road
Light vehicles Heavy vehicles

AM peak (7:00 am to 8:00 am)  Eastbound 48 30
movements

Westbound 32 30
PM peak (4:00 pm to 5:00 pm) Eastbound 32 30
movements

Westbound 48 30
Average daily movements 320

33 Operational traffic

The operation of the project is expected to commence from 2025 for a period of approximately 20 years. The
project will contribute to the employment of two employees during operation, primarily for scheduled
maintenance. There would be up to 4 vehicle trips per day (4 in-bound and 4 out-bound), compromising:

. staff vehicles up to 3 per day (3 inbound and 3 outbound)
. up to one heavy vehicle per day for transporting replacement parts and equipment, as need basis.

The BESS would be operated remotely 24 hours a day, 7 days a week.

Operation of the upgraded Wellington substation will not result in any additional traffic movements at that
facility.

Operational traffic volumes will be significantly less than the project’s construction traffic. Therefore, this
assessment has focused on construction traffic impacts only.

3.4 Over size over mass vehicles

There will be up to 20 Oversize Overmass (OSOM)3 vehicles during the construction works phase. Relevant
permits from the National Heavy Vehicle Regulator will be acquired for the project prior to mobilisation.

OSOM vehicle movements will occur outside of standard construction hours and are anticipated to be wholly via
Sydney/Newcastle and are anticipated to travel to site via the Castlereagh Highway and Goolma Road (east)
route.

3.5 Traffic distribution

Passenger vehicles are expected to arrive at the site prior to commencement of construction shifts. Construction
vehicles are anticipated to be primarily from regional centres including Dubbo/Wellington (60%) and Gulgong
(40%) and are anticipated to travel to the site via the Mitchell Highway - Goolma Road (west) — realigned Twelve
Mile Road; and Goolma Road (east) — realigned Twelve Mile Road, respectively.

An oversize or overmass vehicle is a heavy vehicle or combination which alone, or together with its load, exceeds prescribed mass or dimension
requirements, and is a heavy vehicle carrying, or designed for the purpose of carrying, a large indivisible item (HVNL s116 (1) (c)). This does not
include road trains or B-doubles, or vehicles carrying a freight container designed for multimodal transport. Examples include a prime mover and

extendable trailer or a prime mover and low loader combination.
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Heavy vehicle movements, particularly those associated with the delivery of materials and equipment will
generally be evenly spread throughout construction hours. Most heavy vehicles are anticipated to be from Sydney
or Newcastle and surrounding regional centres (60%). Some heavy vehicles will also originate from Dubbo,
Orange, and Parkes (40%). Vehicles travelling from Sydney or Newcastle are anticipated to travel to site via the
Castlereagh Highway and Goolma Road (from the east), an approved B-double route. Other vehicles are
anticipated to access the site via the Mitchell Highway and Goolma Road (from the west).

Traffic transport routes are presented in Figure 3.3.
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3.6 Nearby development traffic

Development in vicinity of the project has the potential to generate cumulative traffic impacts with the project.
The status of surrounding projects has been considered in Chapter 7 of the EIS.

The greatest potential for cumulative impacts of future projects and the project in relation to traffic are
associated with the following two projects, which have the potential to have construction periods that overlap
with the project:

. Wellington North Solar Farm (SSD 8895)
. Uungula Wind Farm (SSD 6687).

It is noted that Wellington Solar Farm (SSD 8573) is now in its commissioning/operational phase, therefore
cumulative impacts associated with that project are not anticipated.

The locations of each of these developments are illustrated in Figure 3.3.
3.6.1 Wellington North Solar Farm

LSbp responded to EMM'’s request for information regarding its forecast traffic movements for the Wellington
North Solar Farm, which is summarised in Table 3.4. The construction of WNSF commenced earlier this year and is
expected to continue for a period of 18 months. The WNSF will utilise Goolma Road to access the site and the
main vehicular access route is south via the Mitchell Highway and Goolma Road (GHD, 2021).

The GHD report states that there will be two OSOM vehicles during the construction period. Heavy vehicles will
include vehicles related to construction activity and shuttle buses transporting staff. The remaining staff will be
commuting via light vehicles. All construction traffic is expected to travel to the Goolma Road site access via the
Mitchell Highway located to the south.

Based on the above consideration, Wellington North Solar Farm’s forecast total and peak hourly traffic
distribution is summarised below:

. OSOM vehicles (2 movements in total): 100% from the south.

. Heavy vehicles (19 movements): This includes 3 construction heavy vehicles and 16 shuttle buses. 100%
from the south.

. Light vehicles (66 movements): 100% from the south.

It is noted that, dependent on timing, WNSF construction traffic movements may be impacted by the Uungula
Wind Farm road realignment works.

The forecast OSOM vehicles movements are low and have not been considered in the cumulative traffic impact
assessment. The remaining 85 peak hourly movements would pass through the realigned Goolma Road/Twelve
Mile Road intersection once constructed. It is reasonable to assume that during the AM peak all light vehicle
movements will occur north eastbound (towards the solar farm construction site) and vice versa during the PM
peak.
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Table 3.4 Wellington North Solar Farm construction traffic movements

Description Goolma Road
Light vehicles Heavy vehicles

Average AM peak Eastbound 66 19
movements

Westbound 0 19
Average PM peak Eastbound 0 19
movements

Westbound 66 19
Average daily movements 267

3.6.2 Uungula Wind Farm

EMM approached CWP (now Squadron Energy) with a request for its recent forecast traffic movements for the
Uungula Wind Farm (UWF). CWP referred to information contained in the publicly available EIS and supporting
Uungula Wind Farm Project Transport Assessment (Samsa Consulting 2020). Construction activity for UWF is likely
to occur over approximately 24 to 30 months with peak traffic generation for six months out of the total 24 to

30 month construction period. The forecast construction traffic movements for the wind farm are presented in
Table 3.5.

Table 3.5 Uungula Wind Farm construction traffic movements
Description Goolma Road

Light vehicles Heavy vehicles
Average AM Eastbound 100 11
peak
movements Westbound 100 10
Average PM Eastbound 100 10
peak
movements Westbound 100 11
Average daily movements 506

The report states OSOM vehicles will use the Goolma/Twelve Mile Road intersection to/from the west (e.g.
Dubbo). Heavy vehicles and light vehicles (construction workers) will have 50%/50% split via Goolma Road from
the east and west, with all vehicles using the new Goolma Road/Twelve Mile Road intersection.

Based on the above consideration, Uungula Wind Farm'’s traffic distribution is summarised below:
. OSOM vehicle (4 movements): 100% to from the west (via the new Goolma Road/Twelve Mile Road

intersection).

. Heavy vehicle (21 movements): 50% of the traffic generation e.g. 11 movements will arrive via Goolma
Road from the west (e.g. Dubbo) and the remaining 50% (10 vehicles) will arrive via Goolma Road from the
east. All vehicles will use the new Goolma Road/Twelve Mile Road intersection

. Light vehicle (200 movements): 50% of the traffic generation e.g. 100 movements will arrive via Goolma
Road from the west (e.g. Dubbo) and the remaining 50% (100 vehicles) will arrive via Goolma Road from
the east.
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As the OSOM vehicles will be escorted, these trip generation have not been considered in the cumulative traffic
impact assessment. The 221 heavy and light vehicle movements would use the realigned Goolma Road/Twelve
Mile Road intersection. It is reasonable to assume that during the AM peak all light vehicle movements will occur
eastbound (towards the windfarm construction site) and vice versa during the PM peak.

3.7 Cumulative traffic

The cumulative traffic using Goolma Road, which is the summation of baseline traffic volumes (Table 3.2); and
construction traffic movements for the project (Table 3.3), Wellington North Solar Farm (Table 3.4) and Uungula
Wind Farm (Table 3.5) is presented in Table 3.6.

The location of the nearby developments is illustrated in Figure 3.4.

Table 3.6 Cumulative traffic movements
Description Goolma Road
Baseline Project Wellington Ungula Wind Farm Total
Construction North

AM peak Eastbound 165 (16) 48 (30) 66 (19) 100 (11) 379 (76)
movements

Westbound 46 (4) 32 (30) 0(19) 100 (10) 178 (63)
PM peak Eastbound 69 (7) 32 (30) 0(19) 100 (10) 201 (66)
movements

Westbound 142 (15) 48 (30) 66 (19) 100 (11) 356 (75)

Note: Values in brackets are heavy vehicle movements and values outside brackets are light vehicle movements.

The cumulative traffic movements in this section present a worst-case scenario where peak construction stages of
nearby developments are assumed to overlap with the peak construction period of the project. The above table
shows that there will be highest eastbound traffic generation during the AM peak and vice versa during the PM
peak, should all the projects occur simultaneously.

The traffic and transport assessments for WNSF (GHD, 2021) and UWF (Samsa Consulting, 2020) do not mention
the construction start and end months/year of their respective developments. Construction of WNSF commenced
in 2023, and current information at the time of writing indicates that construction of Uungula Wind Farm
associated road realignment/upgrade works will commence prior to the end of 2023.

3.8 Car parking

During construction, worker vehicles will either park at the temporary laydown area (where a construction
compound will be located) or at the BESS compound. No cars will park along Goolma Road or Twelve Mile Road.

A car park will be established in the vicinity of the control and office building for the parking of vehicles during
operation. In accordance with Section H2 of the Wellington Development control plan 2013, a minimum of three
spaces will be provided, one of which will be an accessible parking space. The location of the carpark will be
confirmed in the detailed design.
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4 Impact assessment

This chapter presents the worst case traffic impact assessment scenario considered for the project in which
cumulative traffic generation associated with construction of the Wellington North Solar Farm and Uungula Wind
Farm developments (Section 3.6) occurs concurrently with construction of this project. This allows for a
conservative assessment to determine the worst possible scenario in terms of traffic impacts due to the projects.

In addition, the worst case construction traffic scenario has been considered for the project, which is represented
by a single stage construction scenario (as opposed to a staged construction scenario, whereby daily and peak
hourly construction traffic generation would be significantly lower than the single stage construction scenario
traffic generation).

4.1 Mid-block capacity analysis

Capacity, as defined in (HCM, 2016), is the maximum sustainable hourly rate at which persons or vehicles can
reasonably be expected to traverse a point or uniform section of a lane or roadway during a given time period
under the prevailing roadway, environmental, traffic and control conditions. When capacity is estimated at a
mid-block section of a lane or roadway, it is referred to as mid-block capacity.

The mid-block Level of Service (LOS) on rural and urban roads is assessed based on a vehicle’s average travel
speed. At low traffic volumes and under ideal conditions, drivers are able to travel at their desired speed without
interference. As traffic volumes increase, and as roadway, terrain and traffic conditions become less than ideal,
drivers are affected by the presence of other vehicles on the road and this forms bunches in the traffic stream.

There are six levels of service, as described below in Table 4.1, from Guide to Traffic Generating Developments
(RTA, 2002).

Table 4.1 Mid-block level of service descriptions

Level of service  Level of service description

Level of Service A This, the top level is a condition of free flow in which individual drivers are virtually unaffected by the presence
of others in the traffic stream. Freedom to select desired speeds and to manoeuvre within the traffic stream is
extremely high, and the general level of comfort and convenience provided is excellent.

Level of Service B This level is in the zone of stable flow and drivers still have reasonable freedom to select their desired speed
and to manoeuvre within the traffic stream, although the general level of comfort and convenience is little less
than that of the level of Service A.

Level of Service C This service level is also in the zone of stable flow, but most drivers are restricted to some extent in their
freedom to select their desired speed and to manoeuvre within the traffic stream. The general level of comfort
and convenience declines noticeably at this level.

Level of Service  This level is close to the limit of stable flow but is approaching unstable flow. All drivers are severely restricted
D in their freedom to select their desired speed and to manoeuvre within the traffic stream. The general level of
comfort and convenience is poor, and small increases in traffic flow will generally cause operational problems.

Level of Service E  This occurs when traffic volumes are at or close to capacity and there is virtually no freedom to select desired
speeds or to manoeuvre within the traffic stream. Flow is unstable and minor disturbances within the traffic
stream will cause a traffic-jam.

Level of Service F  This service level is in the zone of forced flow. With it, the amount of traffic approaching the point under
consideration exceeds that which can pass it. Flow break-down occurs and queuing and delays result.
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4.2 Rural road capacity

Table 4.5 of Guide to Traffic Generating Developments (RTA, 2002) provides the two-way hourly traffic capacities
(e.g. number of vehicles per hour) for two-lane roads for different LOS with a design speed of 100 km/h based on
different terrain types. The capacities assume 60% of traffic is travelling in one direction and 40% is travelling in
the other direction.

The capacities for each LOS transition (e.g. the combined number of vehicles travelling in both directions at where
the LOS decreases) are provided in Table 4.2 for Goolma Road, assessed for rolling terrain.

Table 4.2 Roadway hourly capacity for a two-lane two-way rural road (100 km/h speed limit)
Terrain Level of Effect of percentage of heavy vehicles (in traffic flow)
service
transition 0% 5% 10% 15% 20% 25% 30%
Rolling A/B* 250 210 180 155 135 120 110
B/C 500 420 360 310 270 240 220
C/D 920 760 650 570 510 470 450
D/E 1370 1140 970 700 630 580 550
E/F 2420 2000 1720 1510 1,360 1,260 1,210

Notes: *Assumed to be 50% of upper limit of B/C LOS.

Columns 20% to 30% have been extrapolated from the preceding columns.

The column for 20% heavy vehicles has been used to determine baseline Goolma Road mid-block capacity LOS in
Table 4.3. Cumulative traffic mid-block capacity has been determined from 35% heavy vehicles, extrapolated from
previous columns.

4.3 Rural road compliance

As the majority of project traffic will travel from the west via Goolma Road, mid-block capacity analysis has been
undertaken at Goolma Road, south of the location of the new Goolma Road/Twelve Mile Road intersection. The
mid-block capacity (LOS) assessment for Goolma Road is provided in Table 4.3 for the baseline and cumulative
traffic scenarios.

The baseline traffic volumes are extracted from Section 3.2 and the cumulative traffic volumes are extracted from
Section 3.7.

Table 4.3 Goolma Road mid-block capacity (including Ungula Wind Farm construction traffic)
Scenario Peak hour volume Heavy vehicle percentage Level of Service
Baseline traffic 211 (AM)/211 (PM) 18% (AM)/18% (PM) B/B

Cumulative traffic 510 (AM)/510 (PM) 35% (AM)/35% (PM) D/D

The Goolma Road LOS has been determined from further extrapolations of the values presented in Table 4.2.
Goolma Road is expected to operate at LOS B in the baseline traffic scenari