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Introduction

The Manildra Group (Mani Idra) proposes an upgrade of the Shoalhaven Starches facility at Bomaderry
(the Site) to increase ethanol production at the Site from the current approval of 126M litres/year to

300M litres/year (The Proposal).

The Proposal has been classified as a major  project under Part 3A of the Environmental Planning &
Assessment Act; this traffic impact assessment accompanies a broader Environmental Assessment of

the Proposal prepared Cowman Stoddart Pty Ltd.

This assessment investigates the access, traffic and par  king characteristics of the Proposal, including the
potential impacts on the local and regional transport network. To properly assess these issues, an
assessment of the existing and future operation of the local transport network has been undertaken. As

part of our assessment, we have referenced the appropriate transportation and design guidelines and

criteria, including: -

1 R T AGuide to Traffic Generating Developments (RTAGTGD); Road Design Guide (RTARDG); Route
Assessment Guidelines for Restricted A ccess Vehicles (RTARAGRAV); and National Heavy Vehicle
Reforms Heavy Vehicle Mass, Loading and Access (RTANHVR)

9 Australian Standards AS 2890.1:2004 (AS 2890.1) and AS 2890.2:2002 (AS 2890.2)

1 AustRoads Guide to Traffic Engineering Practice Part 3 (AustRoads Part 3) and Part 5 (AustRoads
Part 5)

1 Correspondence provided by Shoalhaven City Council ( SCC) and the RTA to the Department of

Planning (DoP) in regard to the Proposal, and the resulting Director General Requirements (DGR)

1  Correspondence provided by Council and the RTA to the DoP in regard to the recent Shoalhaven
Starches Flour Mill Project (SSFM Project) and the resulting approval conditions provide by the DoP
for the for the SSFM Project.

Throughout the preparation of this assessment, Christophe r Stapleton Consulting Pty Ltd (CSC) has
specifically engaged with the local and state government authorities, including SCC (Mr Scott Wells,
Traffic Manager, and Mr David Pym, Development Manager) and the RTA (Mr Danny Bernadetti,
Development Manager Sout hern Region ; Mr Chris Millet, Manager Land Use Development Impacts
Southern Region ; and Mr Charlie Owens, Heavy Vehicle Route Coordinator, Southern Region ) to
determine the scope of analysis presented in this assessment and to consult on key local and regi onal

issues CSC acknowledge sfrom the outset the assistance of SCC and the RTA in regard to these issues .
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Executive Summary

CSC has prepared a detailed and independent assessment of the access, traffic and parking issues
associated with the Proposal, utilising available data, design standards and traffic analysis models. We

have concluded that: -

1 Manildra is committed to the implementation of outstanding development consent conditions at
the Site. These include a significant upgrade of Access Point 2 to full compliance with a Type A

intersection; and a further upgrade of Access Point 3 to limit ongoing maintenance.

1  The Proposal will continue to utilise rail as a primary mode of transport, eliminating an additional
demand for approximately 400 heavy vehicle trips per week in the local area . While the number of
trains servicing the Site will increase (by 4 trains), the  packaging plant on the northern side of Bolong
Road, along with additional on  -site railway siding capacity, will reduce movements acr oss Bolong
Road to approximately half current the levels, i.e. halve the number of closures of Bolong Road at

the existing railway crossing

1 The Proposal will generate up to 88 additional vehicle trips daily (24 hours) to the local road
network; the addit ional peak hour generation of the Proposal to the local road network  would be a
maximum of 8 vehicle trips. These are very minor traffic increases , which can be accommodated
by the same conditioned local road upgrades as required for the recent SSFM Proje ct, and will

have no significant impact on the local traffic network

1 The provision of a one -way access system from Bolong Road to Railway Street for heavy vehicles
accessing the packaging plant is required to provide for safe on -site access and handling, and to

incorporate greater rail capacity which in turn will reduce rail crossings of Bolong Road.

1  The utilisation of local industrial access routes by heavy vehicles is entirely appropriate and provides

VKT,emission and time cost savings, as well as red ucing impacts at key intersections.

9 Parking is provided on -site and for the packaging plant in excess of the peak staff parking demand.

CSC has made the following recommendations to Manildra to achieve appropriate transport

outcomes. These recommendatio  ns have been adopted by Manildra as part of the Proposal: -

i Access Point 2 will be upgraded following approval of final design plans by the relevant local
authorities. The upgrade will be implemented as part of the approved SSFM Project, and

completed pr ior to the commencement of the operations provided for by this Proposal.

2 Christopher Stapleton Consulting Pty Ltd
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Vi.

Vii.

viii.

Access Point 3 will be upgraded following approval of final design plans by the relevant local
authorities. The upgrade will be implemented as part of the approved SSFM Project, and

completed prior to the commencement of the operations provided for by this Proposal.

A new left in only ingress driveway  will be p rovided from Bolong Road to the packaging plant

following approval of final design plans by the relevant local authorities.

The packaging plant driveway to Railway Street will be upgraded to full compliance with the

appropriate  AS 2890.2:2002 design standards.

A new pedestrian overpass of Bolong Road immediately west of Abernathys Creek will be

developed following approval of final design plans by the relevant local authorities.

The gates providing access to the primary Site car park (Access Point 4) will remain open at all times
to allow for the separation of ingre  ss and egress movement s; this recommendation has already be

implemented by Manildra.

That rail movements continue to be 0 as far as practicable & scheduled outside of local peak
periods, and specifically outside of the morning and afternoon commuter peak periods, though it is

acknowledged that Manildra does not have direct control over the scheduling of rail movements

That Manildra continues to provide heavy vehicle drivers with information and training in regard to
the use of the designated restricted access vehicle route by restricted access vehicles, and the

availability of on -site parking areas.

That Manildra works constructively with SCC, the RTA and local community  through any future
implementation of lo cal heavy vehicle route changes; this may in clude changes to the use of the

local industrial vehicle route  and key regional routes.

Following our assessment of the key issues associated with the Proposal, and with the application of the
recommendations outlined above, CSC has concluded that the Pr oposal is supportable from an access,

traffic and parking perspective.

Christopher Stapleton Consulting Pty Ltd
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1 The Existing Local Environment

1.1 Locality

The Site islocated on Bolong Road, Bomaderry.

Bomaderry is a mixed residential, commercial and industrial suburb located across th e Shoalhaven River
from Nowra. Industrial activity is concentrated in the south of the suburb, specifically off Bolong Road
east of the Princes Highway; and in the east of the suburb, specifically off Meroo Street and Railway

Street. Along with the Site, local industries contribute a relatively minor percentage of vehicle trips to

the local road network, bounded by the Princes Highway to the west and north, and Bolong Road to

the south. Flows are dominated by local and regional flows accessing or travell ing through Nowra.

The residential population of Bomaderry is centred in the north and west of the suburb. The main
residential community is located within an area bounded Bolong Road (to the south); Princes Highway

(to the west/north); and Meroo Road to the east.

The Site, local industrial areas and residential areas are shown in  Figure 1.1.

1.2 Local Traffic Network

1.2.1 The Princes Highway

The local traffic network is dominated by the Princes Highway, which provides primary north -south
accessthrough the northern and southern suburbs of Nowr a.
network shown in Figure 1.1, the Princes Highway has a speed limit of 70km/h, but there are also local

restrictions (School Zones) which reduce the speed limit during the morning commuter peak period and

early afternoon commuter peak period.

The Princes Highway through the local network generally provides a minimum of 4 lanes, with additional

capacity at major junctions controlled by signalised intersections and high capac ity roundabouts.

With heavy vehicle limits on the coastal routes to the north (Route 293 d Bolong Road) the vast majority
of heavy vehicle traffic generated from Nowra and Bomaderry uses the Princes Highway for sub -

regional and regional access

4 Christopher Stapleton Consulting Pty Ltd
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Figure 1.1  Site & Locality
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Map reproduced with permission of UBD. Copyright Universal Publishers Pty Ltd DG 01 -08

From the perspective of this assessment, the Princes Highway provides the fo llowing key intersections: -

1 Princes Highway & Bolong Road (Signalised)

As stated in SCC correspondence to the  DoP of May 2007 and in the D GR of January 2008; and as
outlined in the 2002 Shoalhaven Starches Pollution Reduction Plant 7 Access Traffic & Pa rking Report
(PRP7 Traffic Report) prepared by CSC, this intersection generally operates at a satisfactory level but

can experience delays during peak periods , and during holiday peaks

Christopher Stapleton Consulting Pty Ltd
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Princes Highway & Cambewarra Road  (Roundabout)

This intersection accommodate s existing regional and local traffic demands (north -south), as well as

provid ing for a trips demand to/from the west (Cambewarra West and through to Moss Vale ).

Princes Highway & Meroo Road  (Priority)

This intersection has been upgraded in recent years, and along with excellent sight distance to the
north and south provides appropriate acceleration and deceleration lanes through a seagull

configuration.

Princes Highway & lllaroo Road/Shoalhaven River Bridge

The intersection of the Princes Highway & lllaroo Road, and then the available capacity of the

Bridge (and indeed further the signals at Bridge Road on the southern side of the Bridge) is an
acknowledged constraint in the local traffic network. Significant additional development is

currently occurring west of the Princes Highway (North Nowra), and it is anticipated that additional
capacity will be required. A bypass was proposed

reduce flows along the Princes Highway through both Bolo ng Road and lllaroo Road).

CSC is also aware of requests by SCC for the RTA to investigate upgrades along the Princes
Highway corridor from Bolong Road through to the south of the Bridge , and additionally requests for

AUSLINK funding of such upgrades.

With reference to our past work for ~ SCC and in the local area, it is our understanding that SCC and
the RTA have undertaken some preliminary planning for an upgrade of the Shoalhaven River
crossing (and indeed a new crossing), but  there has not been to ou r knowledge any significant

assessment nor funding commitment to future projects along the Princes Highway through Nowra

Significantly, the Proposal would not increase traffic flows in the Princ es Highway south of Bolong

Road by more than one or two pe  ak hour trips.

1.2.2 Route 293 (Bolong Road)

An alternative to the Princes Highway for north -south traffic is provided by Bolong Road, which generally
follows the coastline between Gerringong and Nowra. While heavy vehicle restrictions (5t weight)
apply north of Bomaderry, our discussions with the RTA have determined that there is potential for new

[residential] development to the north  -east of Nowra which would be serviced by Bolong Road.

Christopher Stapleton Consulting Pty Ltd
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Conversely, proposals currently under consideration by the RTA for a significant upgrade of the Princes
Highway between Gerringong and Bomaderry may in the future reduce the [regional] travel demand

along this alternative route.

Bolong Road (and thence Gerroa Road) provides two traffic lanes with additional turning/ passing areas
at significant local intersections. Speeds are generally set at 80km/h - 100km/h east of the Site (with a
transition area from 100km/h to 60km/h directly adjacent to the Site) and thence 60km/h through to the

Princes Highway. It is importan t to note that the surveys commissioned by CSC and prepared by SCC
(reported below) show that speeds in excess of the 60km/h limit are maintained west of the transition

zone itself, but that further west (of the railway line ) they are generally lower than the limit (at an

average of 50km/h in the 60km/h zone).

From the perspective of this assessment, Bolong Road provides the following key intersections: -

1  Princes Highway & Bolong Road (Signalised)

See Section 1.2.1 above.

1 Bolong Road & Meroo Street (rou ndabout)

This intersection provides for primarily local traffic to and from the southern residential areas of

Bomaderry, and specifically the town centre north of Bolong Road.

1 Bolong Road & Railway Street (Priority)

This intersection plays an importa nt role for local industries 8 including the Site and other industries
located to the west of the Site along Bolong Road d as it provides access to a public weighbridge
north of Bolong Road, and thence through -routing via Meroo Road or Cambewarra Road to t he
Princes Highway for [unrestricted ] heavy vehicles. In practice, this intersection allows for a
westbound vehicle to pass a turning vehicle (to Railway Street) under most conditions due to the

width of th e carriageway and adjacent verge ; however, it is acknowledged that the intersection is

generally not well defined.

1 Bolong Road & Site Access Poaints

The Site provides 4 key access points to Bolong Road; these access points are examined in greater

detail in Section 2.

7 Christopher Stapleton Consulting Pty Ltd
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1.2.3 Bomaderry Industrial Acces sRoute

Railway Street, Cambewarra Road and Meroo Road (north of Cambewarra Road) form an important
local industrial access route through Bomaderry for local industri es, including the Site. Weight and size
restrictions apply to a small section of this ro ute, specifically Railway Street immediately south of
Cambewarra Road to the public weighbridge; Cambewarra Road; and Meroo Road between

Cambewarra Road and Mcintyre Way.

These restrictions apply only to restricted access vehicles ; with reference to the R T A BAGRAV and
NHVR, and to our discussions with Mr Charlie Owens of the RTA, this means only vehicles over 19m or
over 50t are prohibited from this small section of the local network. All vehicles under 19m in length or

50t in weight are permitted to use this section of the network, while Railway Street (between Bolong
Road and the public weighbridge) and Meroo Road (north of Mcintyre Way) are specifically

designated by the RTA for restricted access vehicle routes for vehicles up to 26m in length and o ver 50t.
More detail of the operation of local roads is provided below.
1 Railway Street

Railway Street, with a public weighbridge and direct access to a number of local industrial sites, is
an important  (though relatively low generating) industrial ro ad and attracts few residential trips.
Railway Street provides two wide traffic lanes, and has a speed limit of 50km/h.  On-street parking is

available along the majority of Railway Street, but is little used.
1 Cambewarra Road

Cambewarra Road is an import ant link between the residential streets of Bomaderry and the
Princes Highway, and also links to the west towards Cambewarra West, and thence further west
towards Moss Vale. Restricted access vehicle limits in Cambewarra Road are mo re easily reasoned,
as (west of Meroo Road) it provides a distinctly residential environment and is fronted by schools.
Cambewarra Road provides two traffic lanes, on -street parking and a posted speed limit of 50km/h

with additional local (School)  speed restrictions during peak periods.
1 Meroo Street & Meroo Road
Meroo Street runs roughly parallel to the Princes Highway between Bolong Road and Cambewarra

Road, and then Meroo Road links from Cambewarra Road to the Princes Highway north of

Bomaderry.

8 Christopher Stapleton Consulting Pty Ltd
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General (weight) heavy ve hicle access restrictions in Meroo Street (between Bolong Road and
Cambewarra Road, i.e. through the town centre) result in this section of the road operating as a

local collector street. North of Cambewarra Road however, the traffic flow in Meroo Road in cludes
a higher percentage of heavy vehicles from the local industrial areas travelling to and from the

north, and includes & as noted above & specific provisions for restricted access vehicles between

the Princes Highway and Mcintyre Way. Meroo Street an d Meroo Road generally provide two
traffic lanes, and have posted speed limits of 50km/h (through the residential area); Meroo Road

has an 80km/h speed limit on the approach to the Princes Highway.

1.3 Traffic Flows

1.3.1 Classifier Counters

Following d etailed on-site discussions with SCC, CSC commissioned a series of classifier counter
installations along the primary heavy vehicle routes to and from the Site. Counters were installed by

SCC at agreed locations in August 2007.

The classifier counters pr ovide details of vehicle movements by class of vehicle over the full 24 hour
period (and thence for a period of 7 days). Vehicle movements were logged by direction at all key

sites.

1.3.2 Intersection Surveys

The classifier counter surveys were suppleme nted by intersection movement counts at each of the
primary access points to the Site and key local intersections of Bolong Road & Railway Street, and the

Princes Highway & Bolong Road.

The intersection surveys were conducted by Curtis Traffic Surveys i n August 2007, coinciding with the
counter survey period (for correlation). Surveys were conducted during the morning (6:00am 8 9:00am)
and evening (4:00pm & 7:00pm) peak periods, coinciding with local commuter peak periods.

Intersection survey periods a nd locations were also agreed with SCC.

133 Heavy Vehicle oO0Logb

A final survey was prepared by CSC in consultation with Manildra, which provided a log of scheduled
heavy vehicle movements to and from the Site. The log provides information on product/m aterial
vehicles accessing the site, and therefore suitable survey data by which to determine characteristics

including the distribution of trips and vehicle types.

9 Christopher Stapleton Consulting Pty Ltd
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1.3.4 Survey Period Issues

During the survey period (August 2007), a significant amount o f extra activity (i.e. above
operations) was occurring on the Site, specifically relating to construction work for the previously

approved PRP7 Project upgrade . This meant that the counter and intersections surveys reported much

higher flo ws than would occur under standard operating conditions. The heavy vehicle log reported

only standard material and production movements, i.e. no construction/contractor heavy vehicles.

Our discussions with Mr Gerry Thompson, Operations Manager for the Si te, provided the following

construction and contractor characteristics at the time of the surveys: -
1 Approximately 1 90 contactor staff on -site on a peak day additional to Site employees.

1 Approximately 100 heavy vehicle s (construction materials) accessed the Site each day in addition

to the standard Site heavy vehicle generation.

For the primary assessment of intersection performance (existing and future) CSC has retained the
surveyed flows topeapdesprt abdisaopasitiahot poksile 8 idistieguish with
certainty trips generated by standard operations and those generated by contractor/construction

demands . In our opinion, these conditions provide an appropriate assessment of the potential
construction traffic of the Proposal, a nd certainly represent conditions in excess of the average Site

operations . A more detailed analysis of the Site traffic generation is provided in Section 2 below.

1.3.5 Survey Results

A summary of the survey data is provided in the following figures an d tables: -

1 Table 1.3.1 provides a summary of peak hour and daily flows reported by the classifier counters, and
provides a breakdown to key vehicle classes. Figure 1.3.1 provides a summary of the AustRoads

vehicle classes referenced in  Table 1.3.1.

1 Figure 1.3.2 provides a summary of AM and PM peak hour turning movements at all key
intersections as reported by the intersection surveys, a s well as a more general breakdown (for the

purposed of modelling)  to light and heavy vehicles.

i Table 1.3.3 provides a summary of the heavy vehicle log, and specifically provides a breakdown of
flows to key vehicle types, access points and local routes to and from the Site. Figure 1.3.3 shows

the vehicles routes referenced in Table 1.3.3.

CSC notes that minor variation s in the data arise through small differences in time periods used for the

different surveys, and due to the averaging of weekly figures.

10 Christopher Stapleton Consulting Pty Ltd
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Table 1.3.1 Traffic Counter Data Results

7 Day Average 5 Day Average
External Network Counters Al Class 1 % Class : % Class € % Unclass % Class 1 % Class : % Class € % Unclass %
&2 -5 -9 &2 -5 -9
Railway St Nth of Bolong | 2391 1824 76%| 364 15%| 129 5% 46 2% 2075 74%| 470 17%| 156 6% 2%

Bolong Rd East of Site 8486 | 8020 95%| 332 4% 96 1% 22 0% 8246 94%| 393 4% | 109 1% 0%

Bolong Rd West of Railway| 8688 | 8167 94%| 394 5% 93 1% 3 0% 8519 93%( 491 5% | 113 1% 0%

Bolong Rd East of Beinda | 15343| 14295 93%| 894 6% 121 1% 3 0% 15416 92%| 1093 7% 146 1% 0%
Meroo Nth of Cambewarra | 1677 | 1400 84%]| 153 9% | 104 6% 2 0% 1074 82%| 133 10%| 93 7% 0%

7 Day Average 5 Day Average
Site Access Counters Al Class 1 % Class : % Class € % Unclass % Al Class 1 % Class : % Class € % o Unclass
&2 -5 -9 &2 -5 -9
Access Point 1 (Eastern) | 411 | 340 83%| 31 8% 8 2% 0% 32 8% | 488 | 406 83%| 37 8% 8 2% 36
Access Point 2 (Central) 278 | 235 85%| 22 8% 0 0% 0% 20 7% | 323 | 274 85%( 27 8% 0 0% 21
Access Point 3 (Western) | 347 | 179 52%| 109 32%| 15 4% 1% 40 12%| 427 | 220 52%| 136 32%| 18 4% 48
Access Point 4 CP Entry 356 275 T77%| 24 7% 1 0% 0% 56 16% | 434 335 77%| 30 7% 1 0% 68
Access Point 4 CP Exit 84 77 92%| 7 8% 0 0% 0% 0 0% | 117 | 108 92%| 9 8% 0 0% 0
Shoalhaven Starches Total| 1475| 1106 75%| 194 13%| 24 2% 0% 147 10% | 1788 1343 75%| 239 13%| 27 2% 172

Note 1 The Bolong Road counter east of Beinda was punctured during the survey period; averages are provided based on available survey days.

Source: Shoalhaven City Council Data, Tabulation Christopher Stapleton Co nsulting Pty Ltd
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Figure 1.3.1 AustRoads Vehicle Classification

AUSTROADS Vehicle Classification System
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Figure 1.3.2 Existing Peak Hour Traffic Flows
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Table 1.3.3 Shoalhaven Starches Heavy Vehicle Movements Survey

Weekly Trip Generation by Product Type

Load Ethanol Glucose Packer Protein Starch Boiler Total

Articulated or Articulated or Articulated or Articulated or Articulated or Articulated or Articulated or Truck
Ri B-D« I Ri B-D Il B-Di Il R B-Dx If Ri B-Dr | R B-Di Il Ri B-D Il
Truck Type|  Rigid | Trock & Dog ouble igid Truck & bog ouble Trock & Dog ouble igid | Trock & Dog ouble igid Truck & Dog ouble igid Truck & Dog ouble igid & Dog ouble | Total

Access Point Access Point 1 Artival - Access Point 1 Access Point 3 Access Point 3 Access Point 3 Access Point 3 All Access Points
Departure Access Point 2

Al
Routes
8th Aug 2 2 102
9th Aug 120
10th Aug 88
11th Aug 52
12th Aug 40
13th Aug 126
14th Aug 4 120

Route 1234 123 4

Weekly Traffic Generation By Access Point
Access Point 1 Arrivals Access Point 1 Departures Access Point 2 Arrivals Access Point 2 Departures Access Point 3 Arrivals Access Point 3 Departures

Articulated or Articulated or Articulated or Articulated or Articulated or Articulated or
B-Doubl! R B-Doubl R B-D [ R B-D | B-D I Ri B-Doubl!
Truck & Dog ouble igid Truck & Dog ouble igid Truck & Dog ouble igid Truck & Dog ouble Truck & Dog ouble igid Truck & Dog ouble
8th Aug 3 27 27
oth Aug 39 39
10th Aug 26 26
11th Aug 19 19
12th Aug 13 13
13th Aug 37 37
14th Aug 36 36

Weekly Traffic Generation By Access Route
Route 1 Route 2 Route 3 Route 4

Articulated or Articulated or Articulated or Articulated or
B-Double B-Double Rigid B-Double B-Double
Truck & Dog Truck & Dog 9 Truck & Dog Truck & Dog

8th Aug 4 12 48 0 18
9th Aug 6 18 62 0 22
10th Aug 16 52 10
11th Aug 6 38 6
12th Aug 8 24 8
13th Aug 22 72 22
14th Aug 26 76 8

14 Christopher Stapleton Consulting Pty Ltd
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Figure 1.3.3 Shoalhaven Starches Heavy Vehicle Log Route Map
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Map reproduced with permission of UBD. Copyright Universal Publishers Pty Ltd DG 01 -08
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1.4 Local Intersection Performance

Based on the intersection survey data outlined above, CSC has examined the performance of local

intersections using the SIDRA intersection performance.

1.4.1 Key Analysis Data & Issues

Further to discussions with SCC and the RTA , CSC has included in the analysis the following: -

Surveyed peak hour traffic flows  factored to represent a 120 * HH peak hour, as was considered
appropriate for the assessment of a recreation such as the Princes Highway; essentially, both the
RTAGTGD and AustRoads Part 3 recommend that a design hour, correlating with  the 120t highest
hour of year flows, be used for assessment purposes for recreational routes, where significant

increases in general peak hour flows can occur.

To this end, and further to detailed consultation and analysis between CSC and SCC (Mr Scott

Wells), it was deter mined that the surveyed flows (Figure 1.3.2 above) represent in and of
themselves a very high peak flow, but that factoring those flows (through flows along both Princes
Highway and Bolong Road , both of which could be considered recreational routes ) by 105%

provides appropriate recreational peak data for analysis , .e. a worst case assessment base

Importantly, Site flows and minor local intersection turning movements have not been factored, as
these flows do not experience these recreational peaks , but as noted in Section 1.3.4 above those

flows also overrepresented standard Site operations considerably due to construction traffic.

Existing intersection geometry and movement controls, including surveyed cycle and phasing and
a review of the RTA TCS plan sat the intersection of Princes Highway & Bolong Road . CSC notes that
the SIDRA files for the key intersection of the Princes Highway & Bolong Road were provided to SCC,
and minor amendments  agreed to appropriately model the recreational peak periods and the
potential impacts of large vehicles, including increase d 6 st ar ttimel forghe @ritical right hand
turn movement from Bolong Road to the Princes Highway (north); and the designation of a heavy
vehicle length of 25m for the same critical movement to represent the movement of restricted

access vehicles .

CSC notes that no more than a single restricted access vehicles was surveyed making this turn in
any hour of the survey periods ; nonetheless, all heavy vehicle trips assigned to this movement are

modelled with the restricted access vehicle size characteristics (25m)
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1 Surveyed and AustRoads gap acceptance parameters appropriate to each movement at priority
intersections, with specific reference to Table 11.6 of the SIDRA User Guide ; this includes a review of
the lane geometry and vehicle speeds at each intersection to ensure that the modelled gap

acceptance data reflect s on-site conditions.

SIDRA determines key performance measures including avera ge delays, capacity and queue lengths,

which are de scribed below.

1.4.2 Level of Service

Level of Service (LoS) is a basic performance parameter assigned to an intersection based on average
delay. For signalised and roundabout intersections, LoS is based on the average delay to all vehicles,
while at pr iority controlled intersections LoS is based on the worst approach delay. The RTA Level of

Service criteria isprovided below in  Table 1.4.2.

Table 1.4.2 RTA Level of Service Criteria

Control delay per vehicle in seconds (d) (including geometric delay)

Level of Servic
(RTA Method)

Stop and
Give Way / Yield Signs
d<145 Good d<145
145<d<28.5 Good with acceptable delay 145<d<28.5
28.5<d<425 Satisfactory 28.5<d<425
425<d<56.5 Near capacity 425<d<56.5
56.5<d <705 At capacity 56.5<d<70.5
70.5<d Over capacity 70.5<d

Signals and Roundabouts Rating

1.4.3 Degree of Saturation

Degree of Saturation (DS) is defined a s the ratio of demand (arrival) flow to capacity. Degrees of
Saturation above 1.0 represent over -saturated conditions (demand flows exceed capacity) and
degrees of saturation below 1.0 represent under -saturated conditions (demand flows are below

capacity) . The approach with the highest DoS (i.e. closest to or exceeding 1.0) is reported.

1.4.4 Delay

Delay represents the difference between interrupted and uninterrupted travel times through an
intersection, and is measured in seconds per vehicle in this as sessment. Delays include queued vehicles
accelerating and decelerating from/to the intersection stop, as well as general delays to all vehicles

travelling through the intersection.
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With reference to the LoS criteria above, the average intersection delay s for signals and roundabouts
represent an average of delays to all vehicles on all approaches, while for priority intersections the

average delay for the worst approach is reported.

1.4.5 Queue Lengths

Queue length (QL) is the number of vehicles waiting at the stop line, and in this assessment is based on
the 95t percentile back of queue length. It is measured as the number of queued vehicles per traffic

|l ane at the start of the green period (signals) oor
priority intersections (i.e. the longest period in which no vehicle from the minor movement can enter the

opposing primary flow).

1.4.6 Intersections Assessed

As agreed with SCC, CSC has assessed the following intersections: -

1 Bolong Road & Access Po int 1 (Eastern); Access Point 2 (Central); Access Point 3 (Western); and
Access Point 4 (Car Park)
Bolong Road & Railway Street
Princes Highway & Bolong Road

1.4.7 Existing Intersection Performance

The results of the SIDRA testing are provided below in  Table 1.4. 7.

Table 1.4.7 Existing (120HH) Intersection Performance 1

95% Back
) Level of Average Worst Degree of
Intersection of Queue
Service Delay (s) Delay (s) Saturation ™

m

AM PM AM PM AM PM AM PM AM PM

Bolong Rd & Access 1 <10 | <10 | 219 | 141 | 0.34 | 0.37 4 1

Bolong Rd & Access 2 <10 | <10 | 21.8 | 16.7 | 0.35 | 0.38 29 52

Bolong Rd & Access 3 <10 | <10 | 181 | 144 | 0.35 | 0.33 19 27

Bolong Rd & Access 4 (Entry) <10 | <10 | 150 | 13.4 | 0.35 | 0.40 15 34

Bolong Rd & Access 4 (Exit) <10 | <10 | 101 | <10 | 0.34 | 0.38 1 4

Bolong Rd & Railway St <10 | <10 | 23.8 | 183 | 0.37 | 0.36 23 23

W| @W| »| @W| @W| W @
W| @ B P > W @

Princes Hwy & Bolong Rd 223 | 194 | 704 | 64.7 | 0.66 | 0.72 182 171
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Note 1 As discussed in Section1.4.1 abov e, this ©6exi s teflectgilie pgfermanae umder n c e
recreational pea k conditions, where the  surveyed traffic flows shown above in Figure 1.3.2 have
then been factored as per consultation with SCC. We again note also that the surveyed flows o}
particularly those at the Bolong Road Site access points - represent ed a period o f significant

additional activity at the Site, based on construction work for an earlier approved upgrade.

The SIDRA analysis shows that the Site access points each operate at a good LoS, as does the
intersection of Bolong Road & Railway Street. Average delays and queue lengths in all cases are low,

and each intersection has significant spare capacity.

The intersection of the Princes Highway & Bolong Road also operates at a satisfactory level of servic e,

with the peak delay restricted to the right hand t urn movement from Bolong Road to the Princes

Highway (northbound); however, the low volume of trips experiencing this delay has little impact on the

averag e delay of the primary movement s. CSC interrogation of the full survey data set (i.e. 3 hours of

AM data and 3 hours of PM data) shows that the maximum number of restricted access vehicles

making this o6criticald movement in any single hour was 1 v
provided by SCC.

SIDRA reports that the average queue le  ngths generated by the right hand turn trip demand are less

than 6.5m in both peak periods, and as such &8fitd within
reality, the length of a restricted access vehicle using this turn lane would exceed its capa city but this

happens infrequently during the peak s because of the very low demand for this movement , such that

for the majority of phases there is no impact on the second left hand turn lane from Bolong Road to the

Princes Highway (south).

1.5 Existing Traffic Summary

1.5.1 Intersections

Even under super-peak Site and recreational design hour  conditions, the key Site and local intersections

operate at a good - satisfactory LoS, with low average delays and significant spare capacity . The

regional inters ection of the Princes Highway & Bolong Road experiences moderate delays and

mai ntains an overall LoS 0Bo; the worst delay (for the rig

by very few vehicles.

Critically, with reference to the more detailed asses sment provided below in  Section 4 , the Proposal will
not add to the flows at the intersection of Princes Highway & Bolong Road by more than a few vehicles

in any peak hour , and with consideration of the existing surveyed super -peak Site conditions it is
probable that the future generation of the  Site under standard operating conditions will be significantly

lower than the generation used in this analysis of existing conditions
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152 Bomaderry ©6Local d FIl ows

The traffic surveys & and specifically the Site h eavy vehicle log - clearly identify preferred heavy vehicle
routes through Bomaderry for access between the Site (and other local industrial development) and the
north and west (and specifically the Princes Highway north). It must be acknowledged that the

overwhelming majority of heavy vehicle using the local routes are fully entitled to do so.

Notwithstanding, the log survey does indicate that a small number of AustRoads Class 10 vehicles
(generally restricted access vehicles ) are identified using this route; information is not available to
indicate whether these vehicles exceeded the limits imposed on the route, but it is our opinion that this

does occur occasionally. The Class 10 movements recorded in Railway Street do not specifically
indicate vehicle s using the restricted route; rather, the majority of these trips have been observed to be
using the approved route to/from the Princes Highway via Bolong Road, detouring to the Railway Street

public weighbridge, and thence returning to Bolong Road.

Finally, it is important to note that the traffic surveys 0 and specifically the survey of the Bolong Road &
Railway Street intersection - identif y a heavy vehicle trip demand to other local industries located west
of the Site, i.e. by no means is the Site the  only generator of heavy vehicles in the local network, and
specifically along both the local industrial route and at the intersection of the Princes Highway & Bolong

Road.
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2 Existing Site

2.1 Location

The Site is located on the southern side of Bolon g Road, Bomaderry. The Site covers approximately
4.7ha, with the major factory components located to the east of the railway line, and more recent
approved upgrades occurring in the eastern and western portions of the Site, which curves behind

smaller ind ustrial premises and emerges adjacent to the Cleary Bros Concrete site.

Approximately 1km to the east of the Site is the Environmental Farm, which comprises an area of
approximately 1,000ha. While the Environmental Farm is not impacted by the Proposal from a
transportation perspective, the Proposal does include the adaptive use of the approved wet weather

waste water storage ponds located upon the Environmental Farm (Pond No. 7) for the proposed waste

water treatment plant.

The Site is shown in Figure 2.1.
2.2 Operations

Manil dra is one of Australiads primary ethanol producer s.
week, and employs approximately 24 0 - 250 people during peak operations, with approximately 150 -
175 people on -site at any one time  (during the day, between 6:30am and 3:30pm). Further details of

Site operations are provided elsewhere in the Environmental Assessment.

2.3 Regional Access

In general, heavy vehicles generated by the Site use the following regional routes:

North

1 Via Bolong Road, Railway Street, Cambewarra Road and Meroo Road to the Princes Highway

1 Via Bolong Road and the Princes Highway (generally restricted access vehicles only)

South

1 Via Bolong Road and the Princes Highway south
1 Via Bolong Road, Railway Streetan d Cambewarra Road (through Moss Vale)
1 Via Bolong Road and the Princes Highway north through Mount Ousley and Wilton (generally

restricted access vehicles only)
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Figure 2.1

Existing Manildra Shoalhaven Starches Site
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