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Introduction

1.1

Background

The Mew England Highway is part of the AuslLink National Network
between Sydney and Brisbane, extending from the Pacific Highway at
Hexham, via Muswellbrook and Tamworth, to the Queensland border near
Tenteield.

The New England Highway through Muswellbrook passes through four sets
of traffic signals, one roundabout, and under a narrow and hesght restricted
raflway overpass. The highway is four lanes for a majority of the route
through Muswellbrook, bul includes a two-lane saction crossing Muscle
Creek and passing under the Main Nedhern Railway. The highway has
created some undesirable impacts through Muswellbrook town centre
including conflict between light and heavy vehicles serving bolh the coal
industry and long-distance freight haulage.

The Roads and Traffic Authority (RTA) engaged Hyder Consulling to
prepare a delailed traffic study for the proposed Muswellbrook Bypass by
undertaking refinement of the Muswellbrook local area traffic model. In
2007 Parsons Brinckerholl (PB) developed a local area traffic model using
TransCAD software for Muswellbrook Shire Counci. In a broad sense, the
Muswellbrook traffic model was an extension of the Lower Hunter Traffic
Model owned and maintained by the RTA. The Muswellbrook traffic moded
was calbrated for 2007 for the AM peak 2 hour period consistent with the
Lower Hunter Traffic Model The forecast traffic volumes were prepared for
future years 2020 and 2037 az per land use dala conlained in
Muswelbrook Shire Council's local area traffic model.

The modelling of the proposed bypass was based on modified option E

being the preferred route approved in June 2005 by the then Depariment of

Transport and Regional Services (DOTARS), now Department of

Infrastructure, Transport, Hegional Development and Local Government

(DOH). The preiminary concepl design for the preferred route consists of a

two-lane single camageway bypass lo the east of Muswelibrook

approximately 8.8 km long and comprising the following elements:

. Threse partial interchanges and one full interchange within the project
langth

L Twa bridge crossings over the Main Northarn Railway line;

. Twa bridges over Muscle Creek and Sandy Creek; and

" Prowvision of overiaking lanes in both directions.

The original Muswellbrook traffic model was developed during 2007 and

included the results of the previous ongin destinabion survey that the RTA

conducted during its bypass route alignment study (2002). This was

supplemented by further 2007 traffic counts on the New England Highway

provided by Councd. In developing the bypass model augmeniation

— s o
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process, the traffic data and modeling assumplions from previous reports
WEne reviewed,

The repors ara:

. Muswellbrook Bypass, Preliiminary Traffic Repori, Roads and Traffic
Authority, Parsons Brinckerhoff, October 2007 and

*  Muswellbrook Traffic Study and Plan, Muswelibrook Shire Council,
Parsons Brinckerhoff, January 2008

Both reports provided background information including existing traffic

numbers and level of service of key intersections on the New England

Highway.

Faollowing the completion of the prelminary traffic study on the proposed
bypass, the RTA conducied a new 24 hour ongin destination (OD) survay,
supplementary traffic counts on local roads, and travel time data on key
routes along the bypass comidor. This new data improved the traffic model
parameters and forecasting results, and therefore formed the basis of the
model augmentation and detailed bypass traffic study

Study area

Figure 1-1 shows the proposed New England Highway bypass roule and is
relationship with the existing road network. The road hierarchy was used lo
define the function of the network and is also shown in Figure 1-1, Broadly,
the study area network is composed of rural arterial, sub arlerial, urban
arterial, collector and local roads. The New England Highway (HW3) is the
main arerial road running predominantly north-south. | prowdes an
important connection with a number of local areas including south
Muswelbrook, North Muswellbrook and the lown centre. To the north, the
model exiends to McCullys Gap Road and to the south to Bimbadeen
Drive. The study area network was refined in sufficient detail lo caplure
travel patlerns from land use changes proposed n both north and south
Muswellbrook.

Deladed Trafic Sy and Modelieg o Propassed Muswalbrook Bypass " Hider Consuling Py L
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1.3 Study objectives, methodology and process

The purpcse of this study is to prepare traffic forecasts on the proposed
Muswelibrook Bypass and associated inferchanges using the 24 hour ongin
destination survey conducted by the RTA in 2007, In preparing the lraffic
forecasts the ongin destination survey was analysed in a number of ways 1o
confirm through and stopping traffic distribulion. Results of the lraffic
distribution, in conjunction with updated travel imes on the New England
Highway, were used to augment the preliminary AM peak period model
Key objectives of the detaled traffic investigation are as follows:

= Analyss through and stopping traffic patterns on the New England
Highway on the basis of the 24 hour 0D survey conducted in 2007,

*  Analyss supplementary mid-block counts, intersection counts and
travel time data at key roads and intersections used to refine the 2007
calibration and vahdation on the Mew England Highwary,

Assess the crash pattems on the New England Highway using the
mast current five year historical data;

Update the road network along the Coal Road and Common Road in
the vicindty of the proposed central inlerchange;

Augmenl the preliminary AM peak period model using OD. traffic
counts and travel time data;

Update traffic forecasts on the bypass and New England Highway for
2020 and 2037,

Estimate travel time saving from the bypass compared to the ‘no
build” case;

Prepare traffic input data for noise, air quality and socio economic
assessments as required for a fulure environmental assessment of
the bypass;

Estimate vehicle km and vehicle hours for the bypass and “no build®
cases for input to the economic assessment, and
Undertake a preliminary economic analysis of the bypass in
accordance with the RTA's Economic Analysis Manual,

A thres phase study methodology was developed to achieve the above
objectrves. Broadly the approach involved reviewing dala sources,
data, supplementary Iraffic counts and ftravel lime data,
and fulure year models, prepare iraffic forecasts; and
the benefit cost ratio (BCR) of the bypass. The overview of tasks
in each phase and expecied oulcomes are presenied in Figure 1-2. Figure
1-2 also shows the detailed subtasks in each phase and their relaticnship
with the preceding lasks.

1
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Figurs 1-2 Overvhew of Hyder's Modelling Approach

Below s a brief summary of the three phase traffic and modelling
methodology

Phase &

This phase involved reviewing dala resources used for preparing the
prebminary bypass traffic model, augmentation of base and fulure year
traffic models, new data analysis and revised forecasts for the proposed
bypass. Tasks from Phase A were fudher categonsed into three broad sub
phases as follows

Sub Phase A1

This phase involved analysing the new OD data, supplementary traffic
counts and travel time data. During October and November 2007, the RTA
conducted new OD survey at six locations on the New England Highway for
8 24 hour period. The OD data formed the basis of the model
augmentation. The tasks underaken during sub phase A1 included:

*  Develop existing (2007) traffic patterns from OD survey
. Determine 24 how OD patterns for cars, trucks and B-Doubles

separately,
. Delermine stopped traffic patterns for cars, trucks and B-Doubles

separately;
e = e —— — - P# 5
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. Estimate anticipated traffic patterns following the opening of the
proposed bypass,

*  Analyse supplamentary counts data on local roads parallel to the New
England Highway, and

*  Analyse travel time data on the New England Highway and other local
roads.

Sub Phase A2

This phase involved refining the base year 2007 model on the basis of the
Al The preliminary Muswellbrook Bypass fraffic model was developed
using TransCAD version 4.7. The model was augmenied using TransCAD
wersion 5. A new dala base system was set up that faciltated data transfer
including the road network and trip tables into TransCAD version 3. Key
modeling tasks were:

" Benchmark model run by using TransCAD version 5;

=  Create new nebwork and update network in and around Coal Road
(near the proposed Coal Road interchange),

. Refine trip tables for revised through and stopping fraffic distributions;
*  New traffic assignment 2007 base model, and

. Refine or update 2007 model calibration and validation

A key output from this phase was the revised base year 2007 model
reflecting new OD patterns and travel tima on the New England Highway.
Sub Phase A3

This phase involved the fulure model augmentation for 2020 and 2037 by
applying revised calibration and validation factors and paraméters obtained

from the preceding sub phase AZ Key modelling tasks in this sub phase
Were~

*  Create new future networks with and without bypass;
*  Refine future trip lables;

*  New traffic assignment for future years modeds:

*  Prepare peak hour forecasts for fulure years;

" Prepane daily forecasts for future years,

" Assess impact on key swface roads following the opening of the
proposed bypass,

*  Analyse level of service (LOS) of the proposed bypass and

*  Prepare a traffic band and volume to capacity (v/c) ratios map for all
future years,

s - SN .
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A key output from this sub phase was the revised forecasts on the bypass.
2aSIDRA models were developed for surface roads at each of the three
interchanges.

Phase B

As parl of the broader environmental assessment of the proposed
Muswelbrook Bypass, specialist studes would need to be conducted to
assess potential noise and air quakty impacts. A key input to these studies
%5 fulure traffic forecasts not only on the bypass itself but also on the
competing New England Highway Anciher imporant aspect of
environmental assessment would be a socio economic study, where the
curment and future stopping pattern of highway traffic passing through
Muswelbrook town centre would be assessed Traffic data was prepared
for these future specialist studies in the following areas

*  Current and future traffic data for nose and air quality analysis-15
hirs, 9 hrs (light and heavy vehicles): and

*  Current and future traffic data for socio economic inpul, siopping
uﬁm.m:wmm.ﬂMmhMEw

Sechon 23 1 discussed the stopping traffic patterns of the through trafiic
from the OD survey Appendix A summarises 2007 traffic on the Mew
England Highway and 2037 forecasts for the bypass, classified by 15 hours
and 8 hours, suitable for noise and air quality analysis.

Phase C

An economic analysis was underiaken to delermine the economic benefits
of the proposed bypass by using the RTA's Economic Analysis Manual,
The economic evaluation was underiaken using 2007 updated parameter
values from the RTA Economic Analysis Manual Chapler 5 describes the
results of the benefit cost ralic (BCR) analysis of the proposed bypass

Structure of the report

The report summarises the findings of the investigations into the following
chaplers:

=  Chapler One:  Infroduction chapler describes the study area
objectives and scope of the report. It also discusses methods being
considered in each phase of the study,

*  Chapler Two. This is the most comprehensive chapler and
includes the survey methods adopted for collecting new traffic data
including 0D, midblock, turning counts and travel time. Results from
the traffic data are also summarsed in this chapler;

*  Chapler Three. This seclion describes the augmenting of the base
year model This section describes the model augmentation,
calibraton and validation process;

s Poge?
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*  Chapler Four. This chapler summanses the revised fIraffic

forecasts on the proposed bypass for the years 2020 and 2037. The
impact on the New England Highway is also discussed for the no
build and full build with bypass cases:

. Chapter Five:  This chapler describes the economic analysis
results for the proposed bypass, and

. Chapter Six Summary of findings from this investigation

Rezd On “or kastem Bypase 1as ~egs:ive nsl werth
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2.2
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Traffic data

Review of traffic data and models
RTA made available the following raffic data. reports and models

*  Muswelibrook origin @ and destination survey,  Austraffic,
OctoberMovember 2007,

=  Supplementary intersections and midblock counts, Austraffic.
October/November 2007,

*  Supplementary travel time suwrvey along the bypass cormdor,
Austraific OcioberM™ovember 2007,

=  AM peak perod models supplied by the RTA and Muswellbrook Shire
Council;

*  Muswelibrook Bypass, Prelminary Traffic Report, Roads and Trafic
Authority, Parsons Brinckerhoff, October 2007, and

*  Muswellbrook Traffic Study and Plan, Muswellbrook Shire Council,
Parsons Brinckerhoff, January 2008

The above data sources and reports formed the basis of the defailed traffic
study and model augmentation of the Muswellbrook Bypass. The following
seclion summarises the new traffic surveys (OcloberMovember 2007),
locations and method used to collect OD and supplementary traffic data.

Overview of new traffic surveys

Following the completion of the preliminary traffic study (PB, 2007),
Austraffic were engaged o conduct a senies of new traffic surveys on the
Mew England Highway and associaled key roads along the proposed
bypass comidor, Four types of surveys were conducted including:

* A 24 hour Origmn and Destination survey,

= Supplementary intersection turning movement counts at local roads
with the New England Highway,

*  Supplementary mid-block counts on Coal Road. and

*  Supplementary travel time surveys on the New England Highway and
key local roads forming competitve route to the proposed bypass.

Figure 2-1 showed overview of survey locations

Papa ¥
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Flgure 21 Traffic Survey Lotations
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221  Ongin destination (OD) survey
The orgin destination survey was conducled for 24 hours using video
camera technology for malching vehicle number plates. Six (6) bi-
directional locations were selected on the New England Highway that could
potentially capture 100% of through traffic. OD survey locations were:
*  O1- New England Highway, East of Rutherford Road,
*  02- New England Highway, North of Aberdeen Street,
*  03- Bell Street, North of New England Highway,
* D4 - Bridge Street, South of Railway over Bridge;
*  05- Brook Streel, East of Bridge Streel, and
* 06 - Brook Streel. West of Bridge Strest.
The OD survey was conducted between 31% October and 1" of November
2007 using three vehicle calegores including light vehicles, heavy vehicles
and B-doubles. Figure 2-2 shows the location of the OD stations in the

stludy area Table 2.1 summarised the sampling caplure rate at each
station. The capture rate at key stations 1 and 2 was more than 95%.
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Figure 2-1 Detailed 0D Stations
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Intersection tuning movements

The following three key intersections were selected for the supplementary
tuming traffic movement counts. These were:

« A1 - Bell Strest, Victoria street and Dolahenty Street,

= A2 - Brook Street and Sowerby Street, and

* Al - Bridge Street and Hill Street.

The survey was conducted on Tuesday, 157 November 2007 during the
moming peak between 7 am and 10 am and evening peak between 3 pm
and 6 pm, consistent with Council's previous survey schedule

Mid-block counts

Two supplementary mid-block counis were underiaken at the following
locations, which are hkely o be impacled by the proposed bypass
inferchange at Coal Road.

* B -Common Road East of Queen street and
. B2 - Coal Road. East of Victaria Stresl.

Thesa counts were used to refine traffic distnbution 1o and from Coal Road
The survey was undertaken for one week between the 14" November and
20" Movember, 2007 inclusive

Travel time

Travel lime data was a key input to the AM peak period traffic models. The
preliminary bypass study considered travel lime data from a Emiled numbes
of runs for the AM peak period (7-9). The new travel time data caplured
average travel speed on the Mew England Highway and associaled local
roads for three time peniods including:

*  AM peak period between 6 and 9 am;
*  Midday period between 11 am and 2 pm; and
*  PM peak period between 3 pm and 6 pm.

The travel time dala was collected using GPS on four routes. A total of 9
runs were performed to confirm any travel time variations that could occur
during the above time periods. The survey was undertaken on Thursday,
22" November 2007 for the following four routes

*  Route 1 New England Highway (between Muscle Creek Road and
McCullys Gap Road).

*  Route 2 Coal Road, Common Road and Rutherford Road (between
Rutherford Road and Coal Road);

*  Route 3 Bell Streat, Victoria Strest, Carl Stresl. Hunter Stresd
(betwaen Bell Sireat and Hunier Street); and

_Papla
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= Route 4 Vicloria Street, Market Sireet, William Streel, Sowearby
Street, Hunter Street (between Vicloria Street and Hunter Street)

Figure 2-3 shows the travel time survey routes

Travel Time Routes
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3 Traffic results

This seclion summanses fraffic results from OD, intersection turning
movements, mid-block counts and travel time surveys described in the
previous Section 2 2 This provides a context for determining through, local
MMMMMMEWWMMnRM

231 Traffic pattemn from OD

»  Table 2:2 shows traffic distribution for all vehicles;

= Table 2-3 shows traffic distribution for light vehicles;

*  Table 2-4 shows Iraffic distribution for heavy vehicles; and
*  Table 2-5 shows traffic distribution for B-doubles

Tabile 2-2 Traffic Distribution for Light and Heavy Vehicles (Total)
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Key daiy travel patterns from Table 2-2 showed:

*  Through traffic on the New England Highway was between 44% and 47%
being higher than previous 2002 OD results;

» The 2002 OD results showed the through traffic proporfion on the New
England Highway was between 25% and 32% (refer lo Table 32 of
Muswellbrook Bypass Preliminary Traffic Report, PB, Oct 2007}

*  The 2002 OD survey was based on a 12 hour period (between 6 am and
Bpm) Companng results for a similar time frame showed that the new OD
data caplured a significantly hagher proportion of through traffic between
41% and 45% on the New England Highway

*  There could be number of reasons for such anomalies inchuding:

» previous OD dala only captured 20% sampling and was undertaken
manualy;

* The probability of error in manual 0D survey s always higher and can
be regarded a critical limitation of the previous OD technology.
# The new OD data collection is an improved technique thal captures
almost 95% of traffic travelling north and south on the New England
| Highway through Muswelibrook,
. Malching OD between stations 1 and 3 indicated that about 22% to 33%
iraffic travelled between the New England Highway (south of Rutherford
Road) and possibly north of the Muswelibrook town centre used Bell Stree!.

This also captured high heavy vehickes which currently use Bell Street as a
divershon route;

" Matching OD between stations 1 and 5, 1 and 6 (or vice versa) indicated
that about 10% 1o 17% of traffic using the New England Highway had a
passible destination in tha Muswellbrook town Centre;

w mmmmtm#m:mdmmmrmﬁ

traffic using the New England Highway had a possible origin or desfination

in the lown centre, or passed withou! stopping in the lown centre. This

indicated thal about 30% of local traffic at station 4 possibly had an origin of
destination in the south and north of Muswellbrook.

Table 2-3 shows the OD distribution for ight vehicles. As expected, the light
vehicle distribution was similar 1o total vehicles but with a shghtly lower
magnitude. The OD distribution trend for light vehicles was plausible. It

e L Page 18
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represented about 85% of the total traffic on the New England Highway, the
remaining 15% was heavy vehicles which includes B-doubles (see Table
212).

45 Bridge 5. 5 of 1578 4 158 0 L] ] o 4] (1] 008
Hadway ot
k5 e 1% o L T Y i o %
Hrge

The OD patterns for heavy vehicles and B-double are shown separately o
confirm if the proposed bypass will attract the majority of heavy vehicles
from the existing Mew England Highway. Table 2-4 and Table 2-5 show OD
distributions for heavy vehscles and B-doubles on the New England

Highway respectively.
- HRNETEENE VN . -
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Table 2-5 Traffic Distribution for B-double Vehiches
- - ‘58 : » E—
oD Description 1E N M -} M 45 S5 S W Tola
{Count)

o NEH Wl ™ a ") Q o mne I ] Q e
" nH % 1] o] s BN % O

The results from Table 2-4 and Table 2-5 show a number of interesting findings as

follows:

*  About 72% of heavy vehicles on the New England Highway pass
through Muswellbrook having an ongin or destination outside the
study area. Of the 1500 heavy vehicles counted on the New England
ulﬂmrﬂhnm'ﬂr' of heavy vehicles could use bypass if it was

*  The through patterns of B-doubles were even higher than other heavy
vehicles. Data indicaled about 20% fo 95% of B-doubles fravelied the
mﬁw Highway with potential origin or destination outside of

area.

Another imporfant aspect of the OD survey was lo identify stopping

patterns of through traffic on the New England Highway. In defining
slopping traffic, two criteria were considered:
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Larbalag

= Table 2-7 shows trip length distribution of throwgh rips for light
vehicles (LV);

*  Table 2-8 shows trip length distribution of through trips for heavy
vehicles excluding B-doubles (HV),

*  Table 2-9 shows trip length distribution of through trips for B-doubles
(BD); and

*  Figure 2-4 shows graphicaily the trip length destribution for combined
light and heavy vehicles including B-doubles

To estimate stopping traffic pattern on the New England Highway, travel

time thrashold of more than 10 minutes was used

Tabie 2.7 Through Trips on the New England Highway for LV by Duration of Trip Times,

Direction Descripion 5 10 15 20 35 30 >3 Tet

Mins ming Ming Mims Ming  Ming  Ming
Movthbourd Mg ol g ur BT L, 1] L] k| 354 16810
Pesatage of 1% el 1% i m 5 %
Total
CufMusginee of 1% % 68 TR 0TI R 0%

Southband Mumber of inps 14 EFA 145 L] M L] L] 1,708

Peicenligs of iM% % i 4% Fr Ih 15%
Teda

Cumiatren o % Bl [fe TE%M. L gt B1% 100%

Totsl
O S T L E TR L . iy g
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Table 2-8 Through Trips om the Mew England Highway for HV by Duration of Trip Times
Direction Descriplicn SMing 10 15 F ) | 3 *¥ Tekal
ming Mins Ming Mins Mina Nirs
McrtbaLed Mumbee of m m w 8 F & an
Inpa
Perentage of ™ BN M 1% M O™ %
Total
Cirvidatg of T E% BN MW BB% BN 100%
Toaal
Southbioend urber of M O m W 12 7 R
T
P cprtagn of o ) L i i s % s
Total
Cumulgti of 2% N BN MEM BN W 100N
Tootal
Tabée -8 Through Trips on the New England Highway for BD by Duration of Trip Times
Directicn Dascription 5 10 15 .| B MMnz >3 Totl
Birt ming MEns M  Mina Mins
Morthbosnd  Mumniber of & w 0 3 2 i 5 148
Ingss
Pecesiage of 3% 1% e % s % &%
Tiotal
Cuvaigbveo!  NI%  92% 9I% % 08N PEN 100%
Total
Sodhbourd  Number of ¥ i 1 2 0 ? 144
i
Potcertage o 2% TN i% % e 0% %
Tokal
Comglpvwo!  25%  95W  §6W  5TW BN W 00%
Totsl

The results from Table 2-7 to Table 2-0 show the following temporal
distribution:

Of the through traffic, about 62% of light vehicles travel time on the
New England Highway was less than 10 minutes, and thus they did
not stop al the town centre;

About 38% of bght vehicles took more than 10 minutes time travelling
on tha New England Highway indicating that they stopped at the town
centre, and

mrﬁmwmuﬁmwm
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*  Heavy vehicles (which includes B-doubles) rarely stopped at ihe fown
centre while travelling from north to south on E
Highway or vice versa Data indicales that B0% to 90% of heavy
vehicles did not slop at the town centre.

Factored Through Traffic Travel Time Distribution
Station (1W-2N,25-1E)

. || — — I ——

—"‘I.I;m e
—— Sourbind Tradle

|
: i

/]

i [l T ——— MR s Lo T

X T ERIEGE
Travel Tima
Figure 2.4 Throwgh Traffic Trip Length Distribution
In a summary,

*  Between 44% and 47% of vehicles can be regarded as lhrough
traffic, traveling either from a southem origin point (Singleton,
Mailand, Cessnock) 1o a northern destination (Murrurundi, Scona or
further north) or vice versa,

= Of Ihe through traMfic, approximately 72% 1o 74% was non slopping
traffic while travelling north or south through the town. This means
approximately 33% of the total traffic is through non stopping traffic;

" Of the through traffic between 26% and 28% of traffic slopped al
Muswellbrook for more than 10 minules while travelling north to south
oF vice varsa; and

*  For heavy vehecles including B-doubles, about 82% of vehicles did
not stop whale traveliing north to south or vice versa

Hourly Variations of Through Traffic

Figure 2-5 and Figure 2-6 show the hourly varation of through traffic
classified by kght, heavy vehicles (excluding B-doubles) and B-doubles on
the MNew England Highway for norhbound and southbound travel
respectively. The main objectve of both graphs is to compare hour by hour
through traffic matched with total traffic counted on the New England
Highway i understand temporal distribution of Bght and heavy vehiclas.
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For instance, the graph provides a better understanding of which time
pericd showed the highest through traffic on the New England Highway.
The following cbservations are noted from Figure 2-5 and Figure 2-6

* A similar traffic distribution was observed on the New England
Highway for northbound and southbound directions;

[ Duning early morming and mdnighl [Detween 12 am and 4 am and
between 9 pm and 12 am) light vehicles on the Mew England
Highway are predominantly through traffic.

o As expecied, between 5 am and 7pm local iraffic is domnant on the
New England Highway, with possibly a higher proporion of mine
related traffic in the early moming. in other words, the level of service
of key intersections on the New England Highway is tnggered by the
magnitude of local traffic.

TF

WCILUCH HE BIUCIES Jodmaie uring Tl -F THOIT | Al
at night. A higher proportion of heavy vehicles dunng the middie of
the day are local, wilh crigin or desfinafion al the fown cenlre or
ElsEwhieng.

*  B-doubles traveling on the New England Highway are prodominanily
through traffic from south to north of viee versa; and

* The traffic trend on the New England Highway implies that the
proposed bypass could be effective in remaoving the majority of heavy
vehicles from the New England Highway Currently between 1400
and 1500 heavy vehicles (including B-doubles) travel on the New
England Highway daily
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Comabiisg

Mid block traffic counts

m_zlmmummmmmummmwai:
locations concurrently with OD survey. This enabled a comparisan of traffic
changes on the New England Highway wilh previous mid block counts
m'_ﬂ.icreudurimﬁpril 2007 For a consislent comparisan daily traffic for a
typscal Wednesday at three locations on the New England Highway wese
reviewed. Table 2-10 shows dady traffic comparison on the New England
Highway between Apnl and October 2007. Notable traffic changes were:

. Mew England Highway, north of Aberdeen St showed minar
differences as traffic at this location is primanily influenced by through
traffic alone;, and

*  Some traffic differences on the New England Highway between Apeil
and Oclober are noliceable. Traffic on the New England Highway
south of Rutherford or Bridge St (New England Highway) is
infleenced by both through and local traffic. i is plausible to assume
thal local traffic patterns change from time lo time subgect to local
network consiraints and motorists choosing different routes offered by
local roads. However, for through traffic, route choice on the New
England Highway it largely unalfectad

Tabla 210 Comparison of Mid-Blsck Traffic

Semce Sk Sl Descripbon Total Vehicle Hewvy Viehicle
n = a
{Hyder) Wed, Wed Abs % Wed Wed,  Aln
P8y Ind Ms & @1 d YOy, o
Bpe o7 D-'I.Ii'_ Aprl, 07 LY
RTA W1 1 NEM Scuthol 8582 RA20 1008 1% 1633 1453 180
Rutherord 12%
Rioad
RTA 2 NEM Nohol 10857 10484 108 .2% 1685 1527 158
Abemeen 5t 1%
ATA MO 4 BRIDGEST, 177825 030 M5 2% 1M e
South of
Hasbway cror
firage
Concumently with Mew England Highway , traffic was also counted
on Common Road and Coal Road in the vicinity of the proposed central
interchange. Traffic was counted over a period of a week an Common
Road and Coal Road Table 2-11 and Table 2-12 summarises the traffic
couni results at eight locations from the October 2007 counts for typical
Woednesday traffic condiions. Summarised are the results of key traffic
profiles on the New England Highway, Coal Road and Common Road in
terms of:
» Directional distribateon;
- AM and PM peak hour travel, and
i o B NS SEIT . 1 L
Hiyder Consulling Pty Lid
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Daily and peak hour profiles for heavy vehicles, B-doubles and total
vehicles separately.

Results from Table 2-11 and Table 2-12 show that:

As expecied New England Highway camed about 50% traffic on the
Northbound and 50% on the southbound direction;

New England Highway east of Rutherford Road carried about 10,000
vehicles per day,

Daily traffic on the Bridge St increased to aboul 20,000 vehicles with
more than 50% were local traffic;

The New England Highway north of Aberdeen St carried about 10500
per day, similar to traffic flows recorded east of Rutherford Road;
This implies that capacity at crtical intersections with the New
England Highway between Rutherford Road and Aberdeen St is
driven by the local traffic influence rather than through traffic alone:

The number of heavy wvehicles recorded on the New
Highway varied between 1450 and 1800 vehicles per day This
represented about 15% heavy vehicles either on the south or north of
the lown centre. The proportion of heavy vehicles is reduced on
Bridge St o comprise about 9% of total raffic. The lower proportion of
mgﬁurwmmaﬁnhﬁmnﬂmhﬁmm
Bridge

About 160 heavy vehicles were recorded on Bell St, which is a high
vehicle bypass route;
Daily traffic recorded on Common Road and Coal Road was relatively

low with 1000 vehicles per day on Common Road and 300 vehicles
per day on Coal Road,

Dwectional peak volumes on the New England Highway were
between 500 vehicles and 1000 vehicles per hour, significantly lower
than the midblock capacity of the New England Highway. The
notional peak hour capacity could be between 1200 and 1400
wehicles per hour per lane depending on capacity at key intersections.
During the peak hour, the estimated LoS on the New England
Highway is bebween LoS A and BIC. The LoS BIC is plausible on
Bridge St largely due to local traffic; and

In general, PM peak traffic is marginally higher (2% to 3%) than the
AM peak, largely due to shift work and school travel (see Figure 2-7,
Figure 2-8 to Figure 2-11).
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Table 2-11 TraMfic Volume on the New England Highway at Each Station (Wed 31 Oct 2007)
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Tabde 2-12 HY Volume 2t Each Station (Wed 3 Oct 2007)
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(see Seclion 23 4).
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approprate locations. The travel time was shghtly adjusted on the New
England Highway and parallel competing routes from new travel time data

The 2007 OD survey provided the basis for wpdating trip tables particulary
through traffic distribution. During the trip table adjustment, a series of
select bnk models were run on the New England Highway and compeling
local roads to identify possible origin and destination pairs. Through an
derative process inp table was adjusted This provided a new Irip
distribution that matched surveyed OD patterns Table 3-1 shows the
comparison of trip distribution by trip purpose

Table 3-1 Demand of the Trip Purposed for AM Peak Twa Hours (2007 base modsel)

revised base 2007 model.

Derzbe Traff Stuty ienad Maisling of Proposed Mutwelteoos Bypass

TipPuposs  Preliminary  RevissdModel DL %Ol
Model (PB) [Hyder)

Extemal 1o external o58 1223 285 276%
(EE)

External fo mlemnal (E1) 1473 1473 i ] 0.0%:
intafnal to external (IE) 1.178 1,080 ) £.3%
_lwmmmj 4207 4034 =174 < 1%
Total Tei7 T811 B 0.1%

The 2007 base model trip distribution was presented as “desire lines”
confirming a simaarity with the preliminary traffic distribution, particutarly for
local trips. Figure 3-1 shows seclor by saeclor trip distribution from the
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Figre 31 Ruvised Traffic Distribution for Base 1007 Model
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Refinement of model calibration

One important consideration in the rewsed modeling approach was o
check whether the network and trip table adustment conformed to the
calibration criteria as set oul in Table 3-2. The revised model was calibrated
against a comprehensive set of traffic counts undertaken during May 2007,
and supplementary counts undertaken in November 2007. For the revised
model a similar calbration crileria to the preliminary model was adopted.
Model calibration and validation criteria were based on the US Federal
Highway Administraion (FHWA) requirements and the “Model
Reasonableness and Checking Manual™ as described below
*  The comelation coefficient, R” for region wide observed traffic counts
;:MMHMMMMQWMH.HIHFW
*  Observed vs. modelled travel time should replicate closely observed
patterns (see Section 3 5); and
= (GEH slalistics comply (see Table 3-2)

Table 3-2 summarnses the calibration target and revised model compliance
with industry standard values.

Taksle 3-2 Calibeation Targets and results for 2007 [7-9AM)

Calibration Objective  Calibration Torget

Road traffic For links For Enks: (162 stes)

characisnshc ¥

(i st =08 R =088

route chosce “ deffgrence withen £ 15% = % difference within £ 15% =
B5% of siles BF% of sites

GEH slabstic GEH statistic

< § = required in B0% of cases < 5 - required in B4% of
<10-required n95% ol T

CaASES <10 - required in 99% of

<12 - required in 100% of oS
Cases <12 = raquired in 100% of
cases

Revised Model Compliance

Withan the study area, model volumes were companad with traffic counts for
162 uni-directional siles Intersection luming movement counts were
converled lo Bnk counls and these were also included in the calibration
process. The Figure 3-2 showed R” values of 0 98 indicated a dlose match
between counts and model volumes.

In summary, the revised 2007 base peak period model complies with
calibration targets set out in Table 3-2

TRERE LT
Hyder Consaiting Py L1d

Detasded Traflic Stady and Modeling of Proposed Muswslibrook Eygoss ABN TH B[4 825 JBg




wir)

Tarmumg

Scatter Piot of Observed and Modelled Link Volumes (162 Sites)
00T Calibration Model 7-9 AM

t e - - e F b ]
Obmerved volumes [PLLY

Figure 3-2 Scatter Plot of Observed and Modelled Link Yolumes (2007 7-8AM, PCL)

35 Model revalidation

Using a similar calibration process describad in Section 3.4, model
validation against travel time was undertaken for four routes imvolving New
England Highway and competing parallel routes along the proposed bypass
comdor. Table 3-3 compares travel lime data between the survey and
model. The model iravel time was compared with average survey data.
Figure 2-14 also showed a comparison of model travel lime with survey
data for the four routes. Model revalidaton results from Table 3-3 indicated.

*  (On the New England Highway the modelled travel time matched with
survey data ; and

= Model travel times also closely matched the times for the other three
routes with differences between 2 % and 4%

Table 33 Comparison of Sunveyed and Modelled Travel Time on Key Routes (minutes)

o

i e Between Muscle  NB 98 08 00 O%
England  Creek Rd and

Hwy McCullys GapRd 58 07 97 00 0%

2  Codl Between Rutherford  NB 71 72 01 2%
RdCommon Rd and Coal Rd

Road el 28 65 g3 02 -3%

LN 3 B L.
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To supplement the base model results, a flow plol showing AM peak period
volumes and volume capacity ratios (vic) was prepared for the study area
network. Figure 3-3 presents the TransCAD generated traffic bands and
congestion index (expressed as vic ratios) for 2007 Owverall the
Muswellbrook network does not show Enk congestion during the AM peak
penod as notional volume capacity ratios (wic) are less than <0.50.
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Figure 3-1 AM peak period Yolums and Vit Ratie for 5087
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Augmented future forecasts

Overview

The revised forecasts on the Muswellbrook road netwark were prepared for
the years 2020 and 2037 assuming similar land use projections lo the
preliminary bypass model. Our revised forecasts assumed inp generation
from an additional 3854 lois and 35,100m” of commercial development
being planned by Muswellbrook Shire Council. Regeonal traffic growth on
the New England Highway was assumed 10 be 1.45% per annum between
2007 and 2020 followed by 1% until 2037, as denved in the Preliminary
Traffic Report, PB (2007). In the following sections the revised model
results on the proposed bypass are summarnsed. The impacl of the new
bypass on the Mew England Highway s also discussed

Traffic flows on proposed bypass

Table 4-1 and Table 4-2 summarises the revised forecasts on the proposed
bypass for the years 2020 and 2037 The peak one hour to daily expangian
factors were derived from traffic count data on the New England Highway
(see Table 2-11). Daily iraffic was counted on the New England Highway
between 9600 and 10,400 vehscles. AM and PM peak traffic was batween
700 and 850 vehicles per one howr. The peak one hour to daily expansion
faciors are between 12 and 14. On average a factor of 13 was used being
consistent with the earlier traffic study.

Table 4-1 and Table 4-2 also show the results from the preliminary mode
thus enabling a comparison of forecasts from both models. The traffic
forecast results are in terms of passenger car unit (PCU). Results from the
revised model indicated

*  Tralfic was forecas! on the bypass between 5 000 and 5,700 vehicles
per day in 2020

. Traffic was forecast on the bypass batwesn 5,800 and 6,600 vehicles
per day in 2037. This was an increase of 800 to 900 wvehicles
compared to 2020 forecasis,

*  The revised forecasts were higher by about 32% to 43% than the
preliminary forecasts. This resulted from new through Iraffic
distribution data from 0D survey and improved travel time data on the
New England Highway,

*  The southemn section of the new bypass was forecast to cary about
129% more traffic than the northerm section;

*  Traffic on Coal Road was forecast at about 1,100 vehicles per day
This was an increase of aboul BOO vehicles per day, prmarily
altributed by the proposed bypass. Current traffic on the Coal Road is
about 300 vehicles per day, and

Destatend Trafez Snunedy aned Meadedlieng of Propesed Miswelibeock Bypass BN T 90 485 285
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*  The revised bypass model indicated a minor traffic reduction on Coal

Road compared to the preliminary model. This was due to network
refinement along the Coal Road
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Table &1 Traffic Forecasts on the Proposed Bypass in 2020 (2 way)

Road Saction Preiminary  RevisedModel  Change WChange
Model PB) [Hyder
Pek Daly Peak  Daly Pesk Daly Pesk  Daly

Haur Haur Hiat Hour

Muswellbrock Bypass, 310 4000 430 5700 120 1700 39%  43%
between New England

Higharay and Coal Road

Muswelbrook Bypass, 210 3,600 380 5000 110 1,400 41% I
betwean Coal Road and

Sandy Creek Road

Coal Road, west of B0 1,200 BO 1,100 A0 00 1% £%
Muswellbrook Bypass

Table 42 Traffic Forecasts on the Proposed Bypass in 2037 {2 way)

Road Section Preliminany Revised Model Dt SLONH.
Nodel (PB) (Hyder]
Heaur Hour Howar Houwr
Muswellbrook Bypass 370 4 800 510 8600 140 1800 3B% 3%
btwesn Mew England
Highway and Coal Road
Muswelbrook Bypass, 330 4400 440 5800 0 1400 33% 32%
between Coal Road and
Sandy Creek Road
Coal Road, west of 80 1,200 9 1.100 0 -100 0% A%
Muswelbiook Bypass

Figure 4-1 and Figure 4-2 show graphically the impact of the proposed
bypass on the Muswellbrook network in 2020 and 2037 respectively. The
green colour indicates traffic reduction and red indicates a fraffic increase.
As expecied, the highest traflic reduction was forecast on the New England
Highway Some traffic reduction is likely to occur on Bell 51 and local roads
in North Muswellbrook. Coal Road s forecast 1o increase traffic from ns
current level as ¥ provides a direct connection between the proposed
cenlral interchange and the town centre.
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Impact on the New England Highway

Fﬂmﬁgmm&hwhnmhrﬁ:mm
Muukﬂm“lmmﬂfmmhﬂ.ﬁu:
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ramps and thew connection with the 1own centre network.

Thnimdnfhwnmnnuhmmnwm&auﬁnnnl
Emnmrtlnmntﬂmuﬂmﬂncmwmi—Fmﬁw
W{MﬂTrﬂftMﬂh1meﬂiﬁmﬂEm
ImﬂﬂmﬁmﬁmCme—A&ﬂ-hEmﬁm
mmmm1m1mmmmnmh
wammHmmﬁmmmmmm.
ease of access lo the town, visibiity, facilities in the town, inherent
attractions, and the location of other service towns or service centres A
comparison of four bypassed towns by the RTA showed that traffic in each
town was significantly reduced after the bypass was opened (35-96
percent fewer vehicles). The factors outined abowve can account for the
variations in changed traffic volurmes

The traffic forecasts for the New England Highway have been summarised
ﬂhrhyhﬂﬁm.Tathl.Jh{?ﬂmhmmﬂumew
Highway for the years 2020 and 2037 respectively. The bypass would be
effective in reducing traffic flows by an average of between 5,000 1o 5.500
HﬁﬁuwdnmhmenﬂwﬂHumymmmmm.Tﬁ:
represents a tralfic reduction between 24% and 34% on the New England
Highway after the bypass is buill

Under the no build case, the revised model forecasts a further 3% 1o 10%
increase in traffic on the New England Highway compared to the
preéminary model. This is mainly aftributable to improved through traffic
distribution. Without the proposed bypass, the New England Highway was
forecast to cary between 13,000 and 21,000 vehicles per day in 2020,
increasing to between 15,000 and 27 000 vehiclas per

New England Highway between 2% and 7% compared to the preliminary
forecasts. This is plausible as additional capacity is available from the
through traffic reduction which is expecied 1o be taken up by local traffic
growth

i SESVIES. Page 3
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Table 43  TraMfic forecast on New England Highway (Daily 2020)
s Preliminary Model (PB) Ww__ “Change
Read section Without With Withoud Witk Without Withi
L PpaEl i S By Onel | Sy
Mew England Highway 16000 12100 17.300 11500 5% 5%
easl of Bambadoen [Drive
Mew England Highway 20300 16.300 21200 15400 FL B
west of Rutherford Road
Bridges Sireat, south of 19000 WE.TH0 20400 15500 Ky T
Brook Sirect
New £ ngiand Haghwary. 11800 6500 13100 9400 1% %
south of McCullys Gap
Hoad
Table &-4  Traffic forecast on New England Highway [Daity 2007)
Read section ‘Without ‘With Withous With Witk With
gt LD, (e Bpess  Bypss  Bypem Boem Dypes
Hew England Highway 23,400 18,600 4800 19500 e 3 %
el of Benbadeen e
Mo [Engiand Higrwary, 268,500 21,800 27200 20,600 % 6%
wesi of Rutherioed Road
Bridge Strest, soulk of 22,500 18,800 23400 17,600 %
Heook Sireed
Mew England Highway. 13,600 10,400 14800 10,200 ™ %
south of MeCullys Gap
) " __Page i
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Tabie &5  Traffic forecast on New England Highway (Peak Hour 2020)

Road section Without Witk Without Witk With st Wah
. 1’{“_ Bypass Bypats 'ﬂl‘l_ Bypass Bypass
Mew England Higrway. 1.230 830 1,320 8OO ™ 4%
eai! of Barbhadenn D
Mew Englard Highraary, 1550 1,280 1,630 1,160 5% 4%
wesl of Rutherdord Road
ﬂnq-ﬁrut.m:ur 1,540 1,280 1,560 1,180 1% %
Beock Strest
Hew England Highway, oM T30 1,010 T 10% 1%
south of McCullys Gap
Fead

Table 48 Traffic forecast on New England Highway (Peak Hour 2037)

- ik = T G .

Road section Withgut With Without With Wighout With
Mew England Highvaary. 1,780 1,450 1910 1,500 2 ;]
east of fmibadesn Drive
New England Mgy, 2.050 1,690 2050 1,580 % -
wasl of Rutherond Road
Buaidgpe Sireet, scuth of 1,760 1,450 1,780 1350 2% -
Brodk Sles|
Hew England Highway, 1,080 800 1,130 790 B% A%
ouih of MoCullys Gap
i e n
The overall network impact from the proposed bypass is shown in Figures
43 to 46 The impact & shown as volume capacity ratios (nolionally
defined as a congestion index) for the no build and build cases. Tha AM
peak TransCAD plots shows:
*  Figure 4-3 network plots without bypass in 2020;
. Figure 4-4 network plots with bypass in 2020;
*  Figure 4-5 network plots without bypass in 2037; and
*  Figure 446 network plots with bypass in 2037
- e . Page 38
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Figure &3 Netwark plat in 2020 without Bypass
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Figune 4-5 Meboal plod in 2007 without Bypass
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Figura &5 Network plot in 2037 with Bypass
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Spead (kph)

Caeukag

Interpreting the results from Figures 4.3 to 4.5 indicates some nolable
traffic changes as follows

predomana
development at South Muswellbrook would increase vehicle
movements at key infersections with the New England Highway
particularty at Rutherford Road and Bimbadeen Drive;

Traffic on the Mew England Highway under the railway bridge would
have highest impact as it is a critical pinch point,

The proposed bypass would be effective in removing through trafic
from the iown centre; and

The extent of through rAMGC redaucthion 15 unEEE 10 reguce gelays of
local traffic accessing the New England Highway. In the future, local
traffic growth will dominate the traffic performance of key intersections

within Muswellbrook Town Centre, even i the bypass is buill

Impact on operational performance

The overall operational performance of the bypass can be desenbed in
terms of the predicted average travel speed, effectively a measure of the
level of service offered by the netwark configurations. The overall average
spead of all irafficable roads in the study area is presented in Figure 4-7
Without tha bypass, the average speed for the entire network is projecled
1o reduce from 66 kilomeires per hour in 2007 lo approximately 64
kilormalres per hour by 2037. In the long term, the bypass would marginaly
improve entire network average speeds by about 3 kilometres per hour

Average Travel Speed | Withaut Bypass
0 Wiih Bypass

2007 2U0A) 2047
Yoar

Fhgure -7 Campaniaan of Aversge Travel Speed
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Table 4.7 wTﬂMmmmawmmmﬂmﬂmnm
vehicle hours (VHT) respectively. Daily 1o annual faclor was derived from an analysis of
WMWMMIMWEWMWEJMH
combination of commuter characteristics and more regional ravel patterns The daily to
annual factor was about 340 Appendix A includes traMfic data used to defive the
annualsation facior,

mmmmmmhummmmmmimnm;
compared fo the no build case. The VHT saving of the bypass is about 5%. The VHT
mmmrwmrnmmmﬂm;mmm

ﬂﬂlhﬁﬂ:ﬁﬂpmﬂ.hnﬂﬁﬂhﬁtnﬁ&ﬁdhﬂt%ﬁhﬂmiﬂyh
be lower,

To examine the fulure congestion effect on the New England Highway, a separate
model scenanio for 2037 was undertaken assuming a higher passenger car unit (PCU)
factor for heavy vehicles. The analysis assumed “no build’ case network to examine
the congestion impact from a higher heavy vehicle PCU factor which was increased
from 3 to 6. The model suggested, with a heavy vehicle PCU facior of 6. the vic ratios
lhwmmwmmmmmmmmmamw
vehicle PCU of 3 (see Figure 4-5, for wic ratio, PCU of 3). The resultant vehicle km and
vehicle hour saving from a higher heavy vehicle PCU factor showed marginal
differences. For the no build case, the level of cangestion of the New England Highway
through Muswellbrook is not high enough to influence the travel time from using a
higher heavy vehicle PCU factor.

Figure 4-B and Figure 4-9 showed VKT and VHT growth between 2007 and 2037 baing
used to estimate the economic benefit of the bypass.

Table &7 Dally VKT, VHT and Average Travel Speed for the Overall Metwerk

™ Preliminary Model Revised Hyder Model
— Wihot  Wh  Swing Saving Wihost  WEh  Swing  Saming
Bypass  Bypass (%)  Bymss  Bypass %)
" Daly 2000 2328510 245,765 38
VKT 2000 411085 406225 4840 1% 428844 422361 E4m2 2%
2037 516,313 511,828 4384 1% 534141 528620 5520 %
Daily 2007 3,503 ' 3917 g
VT 200 6384 69 216 M 891 BSM T 5%
000 814 TE6 288 3% 8778 834 44 5%
- = =M »
m 2020 68 T0 85 66
2037 &7 ] B4 &7
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Metwork  Year

Stafistics

Ciasty 2007

WK 2020
2037

Ciauly 2007

VHT 2020
a7

VET (vehical-kilomatros)

D] Trafic Shady an

Ml A Rcaad of 240 wad aidumed o dady bo aonudl

Daily Viehicle Kilometre Travel (VKT)

Figure 4-8 Cemparison ol Yehlele KRometre Travel [(VET]

] Mordefing o Progeasd Musaed b Brroms

Year

B'Wilhout Bypass
nWaR Bypass

2037
E'i‘_.!" '-,:'.
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Table &-8 Amnualty VKT ard VHT [x1,000) for the Ceerall Nebacrk
Preliminary Model (VT & VHT24000) Rewised Hyder Model (VKT & VHTx1000)
Without With SBaving Savng Withou  With Saving Sawing
Bypass Bypass %] Bypass  Bypass %)
re.0ry B4 930
130 el 138117 1645 1% 145807 143603 2204 Fiy
175,548 174 056 1,480 1% 181608 17973 1,877 1%
1,181 1332
2164 2.0 13 3% 2350 2,225 125 5%
2,766 2678 L ] 2,985 2 Bag 144 5%



VHT (wahicla-hours)

10,000

5_@

4,000 B

Comaheg

Daily Vehicle Hour Travel VHT m Without Bypass
0 With Bypass
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Figure 43 Comparison of Yehicle Hour Travel (VHT)

441

Travel time saving

Table 4-9 summarises forecast travel time on the New England Highway
and the proposed bypass in 2020 and 2037. The net iravel time saving was
forecast at about 5 minutes between the no build and with bypass cases
(Figure 4-10 showed measured travel time routes). The travel fime saving
is not considered significant and is plausible given that the New England
Highway (under current configuration) would have sufficert mid block
capacily 1o cope wih future growth. From comparison of Figure 3-3 (2007
AM peak condition) and Figure 4-5 (2037 AM peak condition, without the
bypass), the notional volume 1o capacity ratios (vic) on the New England
Highway is less than 0.60 for both 2007 and 2037 without the bypass. The
AM peak network plol showed few congestion issues on the New England
Highway except sections under the railtway bridge and near Bimbadeen
Drive. The marginal through traffic growth on the New England Highway
(1.45% between 2007 and 2020 and 1% until 2037) is unlikely to reduce
speeds significantly under the no build case. In addition local traffic growth
at South Muswellbrook would increase mining traffic demand via Skellatar
Stock Route and Denman Road, and vic ralios on both roads would
ncrease (see Figure 4-5) The analysis therefors does not suggest
significant mid block capacily issues on the Mew England Highway from
both local and through traffic growth. The key benefit from the bypass
would be eliminating heavy vehicles from the New England Highway
through the Muswelibrook town centre.
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Capacity and LoS of proposed bypass

Level of service (LoS) calculations of the proposed bypass have been
based on the Austroads Guide io Traffic Engineering Practice Pant 2
Roadway Capacity (Austroads 1388) In estimaling LoS of the main
carmiageway, the following bypass parameters were adopled

. Two lane single camageway.
*  Owertaking lanes in both deections, and
. Posted travel speed 100km/h

LoS of MuswellBrook Bypass

I

1y

¥ i) By 1
SELEEERLE SRS S AR TRt P PR P N D Ilul-l.r.l_lr;'ll EaEEEEEE

7 | ™ 5 -

Figure 411 Lo§ of Proposed Bypass

As shown in Figure 4-11 the bypass would operate at level of service B on
opening in 2015 and level of service B in 2035 twenly years afler the
opening of bypass

The capacily of the single lane on and off ramps were analysed with
reference to Section 5.3 of the Austroads Guide to Traffic Engineering
Practice Part 2 Roadway Capacity (Austroads 1988) The analysis
indicated thal single lane on and off ramps would provide adequate
capacity with a level of service AIB unlil 2035

Four local at-grade intersections which would be affected by the bypass
' were analysed for their level of service in 2037 The aaSIDRA
(Signaksed and Unsignalised Design and Research Aid) intersection model
was used to assess delay and level of service at each intersection. The
results are shown in Tables 4.10 and 4.11 for AM and PM peak hour

s PR Fige &8
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respactively. Al inlersections are projected lo operate at LoS A, 20 years
after the opening of the bypass.

Table 410 AM Peak (1 howr) SIDRA cotput for year 2017

Location

EM Peak

 Site D Control Comments
DoS  Delays Los  Ouews im) _

BP-1  Muswelbrook BP Geeway 005 10 A 2 Mo Capacity
off ramp and issue
McCullys Gap Rd

BF-2 Muswelbrook BPF Gweway 005 1 A z Mo Capacity
on ramp and B5Ue
McCullys Gap Rd

BP-3 Muswelbrook BPF Giveway 001 11 A o Ko Capacity
off ramp and Coal L1
Rd

BP4  Muswelbrook BF Gheway 0.03 11 A 1 Mo Capacaty
on ramp and Coal iS50
Rd

Tabile 411 PM Peak [1 Hour) SIDRA output for year 2017

o location  Control  PMPak Comments

Dol Delays Lu Queue {m)

BP-1 Muswellbeook BP Gheway 008 10 A 2 Mo Capacity
off ramp and CLAT
MeCullys Gap Rd

BP2  Muswelbrook BPF Geeway 006 1 A 3 Mo Capacity
on FEmp and U
McCulys Gap Rd

B3  Muswelbrook BPF  Ghveway 001 1 A ] Ha Capacity
off ramp and Coal L
Rd

BP4  Muswelbrook BP  Goe way (.04 1 A 1 Mo Capacity
an ramg and Coal LT

4 Rd
= E1 WP A L= Page T8
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9.2

Hyder v

Comalting
Economic assessment of the bypass

This section outlines the method and results of the road user cost-benefit
analyss of the proposed Muswellbrook Bypass. The cost-benefit analysis
compares the existing New England Highway (NEH) with the proposed
bypass route.

Methodology

A cost-benefit analys:s (CBA) determines the impact from investing funds in
a proposed project against @ base case, which for the Muswellbrook
Bypass is the maintenance of the exsting New England Highway route
through Muswelibrook; i.e. a continuation of the status quo.

Of interest are the differences between the base case and the preferred
bypass option. Those factors that are common have no bearing on
choosing the mast worthwhile option. CBA is a tool for measuring the
relative economic worth of project options and provides a guide 1o decision
miaking.

The cosl-benefit analysis follows the Roads and Traffic Authorty Economic
Analysis Manual (December, 2007) and uses a seven percent discount
rate, as recommended in the NSW Treasury Guidelines for economic
appraisal. Sensitivity analysis was also performed using a four parcent and
ten percent discount rate.

The following assumptions were made for the purpose of the economic
analysis

L Evaluation Period. 2011-2045,

. Construction period: June 2013 —June 2015;

*  Open lo traffic. June 2015;

. Finalisation/handover: June 2015 and

*  Price year for analysis: costs 2008, benefits 2007

Traffic forecast

Traffic forecasts are used lo estimate benefits such as changes in vehicle
operating costs, travel time and accident costs. Aspects of the forecasts
thal are of significance to the cost-benefit analysis include the following:

*  Three broad road types are used, the existing NEH, the proposed
bypass and other roads in Muswellbrook and its vicinity,

*  Heavy vehicles comprise 15 percent of vehicles on the existing NEH
and the bypass, while they are only 3 percent of the traffic fiow on
olher roads;

*  The bypass is forecasl lo reduce distance and time ravelled on the
NEH by about 28 parcent over the evaluation period. Thera will be

kL I
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significant increases in travel speeds for through traffic using the
bypass mmmmswmwm NEH is
about 58 km/h while speed on the bypass is forecast in the order
99 kmfh in 2037

Road user costs and benefits are Iinearly inerpolated between forecast
years, and assumed fo remain constant after the last forecast year (2037).

EL

53  Costs and benefits
3.1  Capital cost
The estimated capital cost 1o build the Muswelibrook Bypass iz 3185 million
($2008), comprising $178.8 million for construction and $6.2 million for
propery acquisition, as shown in the last column of Table 51,
Some amendments to the capital costs are reguired for their use in a cost-
benefit analysis Expenditure lo date thal cannot be recovered if the
bypass does not proceed is excluded, a iotal of $1.3 million [project
development’, ‘investigation and design’ and ‘property services’). This
exclusion results in a captal cos! for construction of $177.5 million.
Expenditure on property 10 date is not excluded as property can be sold
and the expenditure recouped if the project does not proceed.  This results
in capital costs of 36 2 millkon for property acquistion
The last row of Table 5-1 shows an amount of $9.3 million for rehabilitation
costs or costs for capital dems that need to be replaced during the
evaluabion pericd. These cosls are discussed in Seclions 532 and 533
Table 51 Capital Cost of the Muswellbrook Bypass (§7000)
Cost Component ' "Eplﬂnd- ’ To Spend Tod
Progect Development 1.215 2 DEA 3283
knvesbgabon and Design T.824 T 24
Propedty SErices L] 10 453
Unlities . 2.
Envdronimental 44 4431
Traffic Control 2277 2277
Earthworks & Dranage 57 220 &2
Pavemenis X5, 420 15430
Brdges & Structures nz kel sk
Fences & Lights 9274 9274
Maoise Atlenuaton an g7
Rigtaming \Walls 2,149 2.148
Mo llaneous 7014 7044
= $ M )
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Coeautting
Cost Companent Expended  ToSpend  Tota

Peopect Management elc 12705 13708 -

Finalisabon M 2

Sub-iotal Construction Costs E m.sﬁ m.?ﬁ_h

Property Costs 47 5,782 8229

Total Project Costs 1,704 _laz_n_ _iﬁ_um

Costs for use in cost-benelit analysis (exchuing sunk costs) g

Conglruction costs 177514

Propedty costs 6239

Rehabditabon costs {repeal

capda) 8.274

The costs are allccated to the years in which they are expected to be
incumed, as shown in Table 5-2. The basis of these costs is as follows:

*  Expenditures prior 1o the start of construction (project development
and ‘property services) are distrbuled evenly between December
2011 o the start of the construction in June 2013

*  Other construction cosls (other than ‘finaksation’) are distributed
evenly over the constnection period from June 2013 to June 2015

*  Finalisation’ costs are allocated to the year afler the bypass is open
to traffic (June 2015); and

*  The costs of property already acquired enter the analysis in the first
year (2011) while the costs of property 1o be acquired are spread
WMhmmmMHﬂdeﬂlﬁOﬂ{mﬂﬂ

12).

Tabile 5-2 Capital Cost by Year (57000

Year -m__m Tatal

20m 2578 3,338 5813
2003 154 £ B B a2
2013 i T 44 300
2014 B3.485 B3 484
2015 41, T45 41 745
Fall i 2H Fal |
Tatal = 177.514 62 183743
471+ L s Pagis T4
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Residual value

A residual value s included in the Last year of the evaluation period (2045)
io represent the unused porbons of assets that have economic ives beyond
Ihe evaluation peniod (see Table 5-3)

Four of the assel dasses in the table have lves greater than the evaluation
period (‘earthworks & drainage’, ‘pavements’, ‘bridges & struclures’ and
‘retaining walls) Their remainng value on a straight line depreciation basis
is included. One asset class (fences & kghts) has a 20 year Ke so will
need to be replaced during the evaluation period and will then have a
remaining value a1 the end of the evaluation penod.

Table 53 Construction Costs and Residual Values, 2045

Residual Value

(0 Asset Lite i§000)
E":n_umtl:rm sz 0 14308
PEvaments 35428 40 8 857
ricdges & SAnachunes 32T 100 2558
Fences & Lights 827 20 4637
Hoiae Allefuaton & 50 58
Redairing VWally 2140 164 5,51
T 137,210 57,73

Al the end of the avaluation period, the residual value i estimated to total
almost $58 million on an initial capital cost of just over $137 milion. After
deiscounting al the seven perceni rate, the residual value reduces o
$5.2 milion

Road maintenance costs

Road maintenance costs are estimated as annual cosis and penodic
rehabiilation costs The annual maintenance costs of this project are
estimated from the length of routes and a unit cost of $10,000 per km,
resulting in & cost of $88.000 per annum. The unil cosl is considered
suitable for a two lane singhe carmageway.

Rehabditation costs are estimated as capital replacement costs for assets
that have lives lezs than the evaluation penod (see Table 5-3). Fences &
Lights' has a life of 20 years and will need to be replaced to continue to
provide service during the evaluation period. The costs of $8.3 million
enter the cost-benefit analyss 20 yvears afler the bypass is opened o traffic
(2035)

Maintenance costs or rehabilitation costs for roads other than the proposed
bypass are not included. This assumes that there are no roads that will be

SRR . b
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closed and that changes in traffic flow on existing roads will have no effect
en these costs, ie the costs wil be the same whether the proposed
bypass proceeds or not.

Vehicle operating cosls

The distance travelled from the traffic forecasts and unit vehicle operating
costs are used to estimate changes in vehicle operating costs (VOCs). The
unil costs for the base case and the preferred bypass option are derved
from the RTA Economic Analysis Manual. VOCs are estimaled separately
for cars and trucks.

The unit costs recognise the nature of exisling roads and the proposed
bypass, and are based on the following assumptions:

= The New England Highway is an urban road as il passes through the
town of Muswellbrook;

«  The new bypass is a rural artenial of vary good condition (S5), and

*  Dther roads are rural arerials of average condition (S3). This is a
simpification as many of these roads are in the Muswellbrook
township.

Table 54 shows the reductions in VOCs for the bypass oplion. Reductions

are estimated 1o occur in both forecast years for both cars and trucks.

Table 54 Vehiche Operating Cost Savings relative to the Base Case [§1000)

Year .5 Truck Total

2000 Bl 178 812

2087 81 141 TE2
Travel times

Travel time from the traffic forecasts and unit valuves are used 1o estimate
savings in travel ime. The unit values of time are calculated differently for
vehicla and road types as follows:

*  The defaull rural traffic composition in the RTA Economic Analysis
Manual i used to calculate the value of the time for cars on all roads
al $31.25 per hour,

= The default rural traffic composition is also used lo calculate the value
of time for commercial vehicles using other roads. The value of
$30.43 per hour applies to commercial vehicles which comprise three
percent of the fraffic Now on thesa roads; and

=  The composition of the heavy vehicle traffic stream on the existing
NEH and the proposed bypass are determined from traffic count data,

ghing 48%, 37%, and 15% for light, medium and heavy vehicles
respectively. The value of time of $38.09 per hour is considerably

il s PN
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heawier end than in the default values.

Table 5-5 shows the savings in travel time relative to the base case for the
proposed bypass Savings are estimated to occur in both forecast years for
both cars and trucks.

Table 55 Travel Time Savings relative to the Base Casel$'000)

Year Cur Truck Totsl

J020 AN &A1 L

2037 3842 _?:B'-" &L
Accident costs

Unit accident costs used in the evaluation are derived from munr!e
accident history of the NEH through Muswellbrook and the default values in
the RTA Economic Analysis Manual,

There were 132 accidents on the NEH between Bimbadeen Drive and
McCullys Gap Road from December 2002 to March 2008. The average
annual cost of these accidents is $2.6 million (using values from the RTA
Manual). This cost represents a rate of $84,465 per mvit'. Default values
far arterial road from the RTA Economic Analysis Manual were used lor the
bypass and local/sub-arterial road cost value was used for other roads.

The resulting accident costs and savings are shown in Table 5-8. The

savings are relatively small, reflecting the small change in the forecast
kilpmetres of iravel if he bypass proceeds.

Talole 5-6 Accidertl Casts and Savings relative o the Base Case ($000)

Year ‘BasaCoseCosts  BypassCosts  Swwings
20 10,184 9482 T2
H0ar 12 5680 1.1.9‘3 a8
Environmental costs

Emvironmental cosis were sourced from the RTA Economic Analysis
Manual, which includes the following seven components of environmental
costs:

*  Noise - impacts on housing comfort, tourism and recreation, and
industry and production;

vkl = million vehicle kiomebnes of iravel

Consaing Pty Lid
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* A poliution - impacts on human health, flora, fauna, bulldings and
slructures,

*  Waler pollubon - indwect cosis of transport including energy
construction and maintenance;

*  Greenhouse gas emissions — refers lo long lerm global warming

*  Nalure and landscape - impacis 1o biodiversity, loss of natural land
area, reduction in the quality of landscape and land poliution;

*  Urban separation - costs associaled with constraints on mobility of
pedesinans and communily severance; and

*  Upstream and downstream effects of energy generation, vehicle

mainlenance.

Upstream and downstream effecls are the largest component of the
environmental cost representing 35 percent for all vehicle types in urban
areas, and 57 to 77 percent in rural areas, depending on vehicle type. Cost-
benefit analysis is marginal in nature so i is nappropriate fo include the
costs of upstream and downstream effects which are most unlikely to be
affected by the marginal nature of the travel and changes in travel if the
Muswelbrook Bypass proceeds

The unit costs used are as shown in Table 5-7. Urban cosis are used for
the New England Highway and rural costs for the other two road types. This
is a simplification for ‘other roads’, but is consistent with the estimation

Table 57 Unit Costs of Envirormental EMects (Cants per kilometre)

Raad Type Cars Trucks
NEH J T
Bynass 26 123
Other roads 28 87

There are savings estimated as a resull of the proposed bypass because of
mmmﬂmhmmw.mmpthma-
B indicale that the truck savings are higher than for cars even though they
comprise less than 15 percent of the traffic fliow. This can be explained by
the significantly higher unit costs

Tabde 5-B Savings in Environmental Costs relative ta the Base Case (§000)

Year - Treck Total
2020 543 o7 1z
_am 593 748 133
5 TR ___FapTd
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5.4 BCR results
The resulls of the cost-benefit analysi [ terms of the f
five decision criteria: i R

. Net present value (NPV), which is equal to the discounted benefits
minus the discounted costs or the overall economic worth of the
project. This is the decision criterion that the NSW Treasury
M:mmmm“mhﬂﬂm:

* NPV par § of capial invested, which measures the retun on
investment, exphcitly taking capital consiraints intlo account It is the
method recommended in the NSW Treasury Guidelines for ranking of
projects,

*  BCR - RTA is the discounted benefits divided by the discounted cosis
(capital and maintenance) This i the method recommended in the
ATA Economic Analysis Manual The inclusion of maintenance costs
in the discounted costs implies that there is some restriction on the
avadablity of both capital and recurrent funds for roads;

* BCR - Auslink is the net benefits (discounted benefits minus the
discounted costs excepl caplal costs) divided by the discounted
capttal costs. This method of calculation is used in both the NSW
Treasury and Auslink Guidetines and gives a retum on investment:
and

= First year rate of return (FYRR), which is the net benefits in the first
full year of operation dwided by the discounted capital costs. The
Auslink Guidelines state that it provides an indication of the project's
oplimal implamentation time (past or future) and whather a deferral is
warranted

Appandix B includes the economic analysis results

Tabde 58 Cost-Banelit Anatysts Results by discount rafe

Citaria ™ ” 0%

Present vilse of Fvesiment costs 152 305 104718 -141 236
Presen] vislue of benefils and oliher

Cosls 65,045 108,33 43192
MPY [$000) AT 260 55,381 S 044
MPY per § wvested 08 0.3 0.7
BCR - ATA 04 Q.7 03
BCR - Aushnk 04 a.r 03

FYRR (%) 22 24 20

the preferred discount rate of seven percent, the proposed Muswellbrook

Bypass has a negative economic worth, with cosls exceeding benefits by

387 million. The BCR is less than 1, using either method of
calculation, and the FYRR is legs than the discount rate

el 1 ¥ 1 . : — _Pah
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‘Tmmmic results of the proposed bypass smprove al the mone

favourable four percent discount rate. although the economic worth remains

As can be seen from Table 5-10, construction costs dominate the results
The most significant benefit of the bypass would be travel time savings, but
they are well below the capital costs. Maintenance and rehabilitation costs
are relatively small, which is why thers is no measurable difference in the
valug of the BCR no malter which of the two melhods of calculating the
benefit-cosl ralio is used (reported in Table 5-9)

Table 510 Present Values of Cost and Banefits, discouwsded ot T percent

CostBeneft  Prosent Valus (§000)
Property 6,040
146,256

A28

833

5,450

1,488

—
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Summary of findings

The Roads and Traffic Authorty (RTA) engaged Hyder Consulting 1o
prepare a detailed traffic study for the proposed Muswellbrook Bypass by
underiaking a refinement of the Muswelbrook local area traffic model.

The medelling of the proposed bypass was based on modified oplion E
being the preferred route approved in June 2005 by the then Department of
Transporit and Regional Services (DOTARS), now Depariment of
Infrastructure, Transport, Regional Development and Local Government
(DOI). The prelminary concept design for the prefermed route consists of a
two-lane single carmageway bypass to the eas! of Muswellbrook It is
approxamately 8.8 km long, with three partial inferchanges and one full
interchange within the project length

To assist with the process of refining the traffic model, additional traffic data
was colected which included a new 24 hour origin destination (00) survey,
supplementary traffic counts on local roads, and travel time data on key
routes along the bypass comdor. This new data improved the traffic model
paraméters and forecasting results. and therefore farmed the basis of the
model augmentation and delailed bypass traffic study

A three phase study melhodology was developed to achieve the study
objectives. Broadly the approach involved reviewing data sources:
analysing OD dala, supplementary traffic counts and travel time data;
augmeniing base and future year models, preparing traffic forecasts. and
estimating the benefit cost ratio (BCR) of the bypass.

Traffic on the New England Highway is a midure of through and local
movements and resulls from the traffic survey data show that

*  MNew England Highway east of Rutherford Road carried about 10,000
vehicles per day (vpd);

* [ Daiy traffic on Bridge Street increased to aboul 20,000 vpd with more
than 50% being local traffic

. The New England Highway north of Aberdeen Streel camied about
10,500 vpd, similar to wraffic flows recorded east of Rutherford Road
This indicates that capacity at critical inlersections with the Mew
England Highway between Rutherford Road and Aberdeen Street is
driven by the local traffic influence rather than by through traffic alone:

*  The number of heavy vehicles recorded on the New England
Highway varied between 1,450 and 1,800 vpd, and about 15% of all
vehicles both south and north of the town centre. The daily number of
B-Doubles were between 140 and 170

=  The proportion of heavy vehicles is reduced on Bridge Street lo
comprise about 9% of total traffic. The lower proportion of heavy
vehicles results from a high proportion of local ight vehicles at Bridge
Street. About 160 heavy vehicles were recorded on Bell Streel per
day, which is a high vehicle bypass route; and

d TE0E T e Page 81
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= Dy traffic recorded on Common Road and Coal Road was retatively
low with 1000 vehicles per day on Common Road and 300 vehicles
per day on Coal Road,

Results from the Origin-Destination (OD) survey indicated that

*  Through traffic on the New England Highway was between 44% and
47% of all trafic. This s higher than the previous OD results of 25%
to 32% (undertaken in May 2002);

+« i the through traffic, 72% to 74% did not stop. while travelling north
of south through the town, This means approximately 33% of the total
traffic is through non stopping traffic;

. Between 26% and 28% of through traffic stopped al Muswellbrook
whibe travalling north to south or vice versa, and

*  For heavy vehicles including B-doubles, about 82% of vehicles did
not stop while traveliing north to south or vice versa

The temporal distribution of OD data showed:

*  Between 12 am and 4 am, and between 9 pm and midnighl, light

WWHMEMHMHWM

. Elhumimw?mhﬁhaff:udnmmaﬂmlhu#hw&ghm
Highway, Hﬁmﬁynhﬂiﬂrwupm‘hmﬂmrdibdlrﬂﬁum
the early moming;

® Through heavy vehicles dominale during the early moming and late
al night. A higher proportion of heavy vehicles during the middle of
the day are local, with ongin or destination at and around the town
cenire ; and

* Al B-doubles travelling on the New England Highway are through
traffic from south to north or vice versa. Cumently between 1400 and
1500 heavy vehicles (including B-doubles) travel on the New England
Highway per day.

Results fram the revised traffic model indicated:

*  Without the proposed bypass, the Mew England Highway was
forecast to camy 13,000 to 21,000 vehicles per day in 2020,
mmmmmmmnmm:mmmm?;

= [ Wih the bypass, the revised forecast shows marginal traffic
reductions on the New England Highway of between 2% and 7%
compared 1o the prelmnary forecasts. This is plausible as additional
capacity is available from the through traffic reduction which is
expecied o be taken up by local traffic growth

" Traffic was forecast on the bypass between 5,000 and 5,700 vehicles
per day in 2020,

* In 2037, model forecasts bypass fraffic between 5800 and 6,600
vehicles per day. This was an increase of 800 1o 900 vehicles
compared to 2020 forecasts,

S . ]
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*  The southern section of the new bypass was forecas! to carry about
12% more iraffic than the northern secton;

*  The bypass would be effective in reducing traffic flows by an average
of between 5000 and 5500 vehicles per day on the New England
Highway over the next 30 years. This represents a traffic reduction of
between 24% and 34% on the New England Highway after the
bypass is bult; and

»  [The bypass will save approximately 5 minutes travel time |

The cost-benefit analysis followed the Roads and Traffic Authority
Economic Analysis Manual (December, 2007) and uses a seven percent
discount rate, as recommended in the NSW Treasury Guidelines for
SConomic appraisal. Sensitialy analysis was also performed using a four
percent and ten percent discount rate. The estimaled capital cost to build
the Muswellbrook Bypass is $185million (2008 wvalues), comprising
$178.8 milion for construction and $5.2 million for property acquisition. The
esbmated benefi cost ratios (BCR) of bypass is summarised in Table 6-1

Taible 6-1 Estimated Benefit Cost Ratios (BCR) of bypass by discount rate

Citeria ™ " m

Present vahue of mvestment oot A52305 184718 141236
Prasert vahue of benetts and

ather costs 55,045 108329 4219
NPV ($000) 87 260 58,351 90,044
NPV per § imvested 06 03 47
BCR =RTA 04 or 03
BCR - Ausiink 04 az 03

FYRR (%) 22 24 20

Al the preferred discount rate of seven percenl, the bypass has a negative
economic worlh, with costs exceading benefits by over $87 milion. The
BCR is less than 1. The economic results of the proposed bypass improve
al the more favourable four percent discownt rate, although the economic
worth remains negative. The most significant benefits from the bypass
would be travel time savings, but they ane well below the capital costs.
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Appendix A

Traffic Data for Noise Assessment and
Derivation of Annualisation Factor
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Discounted Costs and Benefits by Year ($°000), 7 per cent discount rate
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Cost of Accidents on the New England Highway, December 2002 to March 2008:

| Accident Type Number |
Vo 83 I
o ) A 6 |
Total 132
Mumber of years

' Cost per year ($000)

7 TS

Costimvkt ($)

TP o ——T—

Dietaled Traffic Shudy and Uodeling of Propossd Muswsiibrook Bypast

CostiAccident (§) | Total Costs ($'000)

o 475
182007 13248
13,724
o BEey. .4
. amwm
309 |

_ B4465 | mow. 1%
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