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7. AIR QUALITY

This section describes the impacts of the proposed Bypass on air quality. A detailed
discussion of air quality is included within Working Paper No. 14 – Air Quality Report (Ref
WP14). A description of meteorological conditions for Moree can also be found in Working
Paper No. 17 – Climatic Summary (Ref WP17).

7.1 METEOROLOGICAL CONDITIONS

7.1.1 Climate

Moree experiences a mild to warm climate. Summers are warm to hot, with January
typically the hottest month, with an average daily maximum temperature of 33.3°C.
Winters are mild with some cold days. July is typically the coldest month, with daily
temperatures ranging from an average minimum of 4.1°C up to a maximum of 17.4°C.

7.1.2 Wind

During spring and summer, winds from the northeast quadrant are strongly dominant
during the morning. The wind tends to die down in the afternoon, and blows from all
directions with similar frequency, although westerly and southwesterly winds are most
likely during spring. Winds tend to be stronger during summer, although winds over
30km/h are uncommon at any time of the day.

Approaching winter, the predominant wind direction changes to the east during the
morning, with southeasterly winds also becoming more common. Winds typically swing
around towards the southwest by mid-afternoon, and westerly and southwesterly
afternoon winds dominate during these months. In contrast to spring and summer
conditions, the wind speed generally increases substantially throughout the day, although
winds over 30km/h are still uncommon. Conditions are generally calmer in autumn and
winter, with winds rarely exceeding 20km/h during the morning. Conditions are perfectly
calm for 40% of the time during the morning during June and July, and even in the
afternoon calm conditions occur about 20% of the time during April and May.

It is unlikely that any high wind areas occur in the immediate vicinity of Moree. As
described above, wind speeds are usually low. The maximum recorded wind gust is
131.4km/h, recorded during October (Bureau of Meteorology, 1998).

7.1.3 Rainfall, Evaporation and Humidity

Moree is fairly dry, receiving an average of about 580mm of rainfall per year. Most rainfall
occurs during the summer months, with drier winters. Extremely intense rainfall events are
likely to be rare in Moree, due to its inland location.
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Evaporation is relatively high in Moree all year round, and particularly during the summer
months. Over the course of a year, the net evaporation potential exceeds the total rainfall,
with the annual average daily evaporation being 5.9mm.

The relative humidity is low throughout most of the year, particularly during spring and
summer. The annual average humidity ranges from 63% at 9 am to just 37% at 3 pm. In
spring and summer, it is usually below 60%.

7.1.4 Stability Class

Generally, dispersion occurs most rapidly under Stability Class A (strongly unstable)
conditions and decreases to a minimum rate under Stability Class G (strongly stable).

Stability Class D (neutral stability) serves to provide moderately rapid mixing, while
Classes B, C and E produce the intermediate conditions to those described above.
Stability Class A occurs under sunny conditions and light winds. Stability Class D applies
to overcast or windy conditions. Stability Classes E, F and G typically occur at night when
winds are light and the sky is clear - under these conditions, ground-based (or radiation)
inversions develop, in which turbulence is strongly suppressed.

In adopting worst case meteorological conditions for use in the Moree dispersion
modelling, a Stability Class of G has been selected whereby little dispersion occurs.

7.2 EXISTING AIR QUALITY

No site specific air quality monitoring has been carried out for this study. The Moree
Plains Shire Council, State of the Environment Report, 2000 does state that “The air
quality of Moree Plains can be generally stated as being quite good”.

Existing air quality has been assumed on the basis of published literature (CASANZ,
1998), and is summarised as follows:

•  carbon monoxide (CO) – 2 particles per million (ppm);

•  nitrogen dioxide (NO2) – 0.02 ppm;

•  total suspended particulate matter (TSP) – 35 micrograms per cubic metre (µg/m3);
and

•  particulate matter smaller than 10 microns (µm) (PM10) – 23 µg/m3.

7.3 METHODOLOGY

The assessment of air quality is based on the use of a computer model to establish the
quality of the air in the area close to the proposed Bypass. This is undertaken by
determining the dispersion of vehicle emissions and predicting ground-level
concentrations of the various exhaust components alongside the Bypass route.
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A number of pollutants are considered in assessing air quality impacts due to vehicular
emissions. All the pollutants assessed (including oxides of nitrogen, carbon monoxide,
hydrocarbons and particulate matter) are based on worst case conditions comprising peak
hour traffic flows combined with the poorest dispersion conditions (stable atmosphere and
light winds).

7.3.1 Air Quality Model

The air quality model used in this assessment is CALINE4, which is an air quality
dispersion model developed by the California Department of Transportation. The model is
based on the Gaussian diffusion equation and uses the concept of a mixing zone to
characterise pollutant dispersion over a roadway.

The model was used to predict air quality impacts near transportation facilities. Inputs to
the model included estimated vehicle emissions, site geometry, and meteorological
conditions. CALINE4 was used to calculate contaminant concentrations at nominated
locations.

7.3.2 Model Parameters

The approach in the modelling has been to identify the worst case conditions and to use
CALINE4 to predict the nearby impacts under these conditions. The morning peak hour is
considered to result in the greatest impact on air quality due to the high vehicle numbers
and poor dispersive conditions.

Modelling was undertaken based on the following assumptions and adopted model
criteria:

•  a wind speed of 0.5m/s was adopted, which is the lowest wind speed which may be
used as input for the model and can be expected to result in worst case conditions
for nearby receptors;

•  the most stable atmospheric conditions, Stability Class G was adopted (ie least
dispersion). This stability class would represent the worst possible dispersion
conditions. A Sigma theta (σθ) value of 1.7 was used which corresponds to a ‘G’
stability class;

•  the model was set to determine the worst case wind angle, giving the highest
ground level concentration (GLC) at near-road receptors;

•  a mixing height of 100m was adopted;

•  a surface roughness of 50cm was considered appropriate for the area; and
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•  NO2 concentrations calculated as a percentage of NOx concentrations as follows:

− at 10m from roadway, 10% by volume of NOx is in the form of NO2;

− at 30 – 60m from the roadway, 15% by volume of NOx is in the form of NO2; and

− at 20m from the roadway, 12.5% by volume of NOx is in the form of NO2.

7.3.3 Air Quality Objectives and Assessment Criteria

EIS guidelines for Roads and Related Facilities require “a review of local air quality with
particular reference to carbon monoxide, oxides of nitrogen, total hydrocarbons, dust and
particulate matter and air toxins (such as benzene, ozone and lead)”. The NSW EPA SOE
report (1997) indicates that carbon monoxide, ozone, NO2 and fine particles are some of
the most significant atmospheric contaminants in the Sydney metropolitan region due to
their health effects. These parameters relate specifically to the following pollutants:

•  carbon monoxide (CO);

•  oxides of nitrogen (NO);

•  hydrocarbons;

•  particulate matter (TSP and PM10);

•  ozone;

•  lead; and

•  sulphur dioxide.

In determining air quality goals, organisations typically consider the human health effects
of the pollutant on both the general population and on any susceptible groups. The
resulting guidelines therefore involve consideration of ambient levels which would provide
protection from the lowest observable adverse effects on susceptible sub-groups in the
population.

The NSW Government, under the NSW EPA, has released Action for Air – A 25 year Air
Quality Management Action Plan (EPA, 1998). While this document is primarily focussed
on the air quality impacts of Sydney, the Illawarra and the Lower Hunter, the objectives
could still be applied to other rural areas. The Action Plan has set an objective of
containing the per capita growth in Vehicle Kilometres Travelled (VKT).

The NSW EPA has nominated regional ambient air quality goals for a number of
parameters including nitrogen dioxide, particulate matter less than 10 microns and total
suspended particulate matter (see Table 7.1). These goals are consistent with other goals
noted by the National Environment Protection Council (NEPC) and also include
consideration of World Health Organisation (WHO) and National Health and Medical
Research Council of Australia (NHMRC) goals. The criteria adopted for the purpose of this
assessment is shown in bold in Table 7.1.
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Table 7.1 Regional Ambient Air Quality Goals

Pollutant Averaging Period Maximum
Concentration

Source 1, 2, 3, 4

Nitrogen dioxide 1 hour

1 hour

1 hour

1 hour

1 year

1 year

0.12 ppm

0.125 ppm

0.16 ppm

200 µg/m3

0.03ppm

40 µg/m3

NEPM

NSW EPA

NHMRC

WHO

NEPM

WHO

Particles as PM10 1 day

1 year

50 µµµµg/m3

30 µg/m3 (long term
goal)

NEPM, NSW EPA

NSW EPA

Total suspended
particulates

Annual 90µg/m3 NSW EPA, NHMRC

Sulfur dioxide 1 hour

1 year

1 year

0.2ppm

0.02ppm

50µg/m3

NEPM, NHMRC

NEPM, NHMRC

WHO

Lead 3 months

1 year

1.5 µg/m3

0.50µg/m3

NHMRC

NEPM, WHO

Carbon monoxide 8 hours

8 hours

1 hour

1 hour

9.0ppm

10,000 µg/m3

25.0 ppm

30,000 µg/m3

NEPM, NHMRC

WHO, NHMRC

WHO

WHO

Ozone 1 hour

4 hours

8 hours

0.1 ppm

0.08 ppm

120 µg/m3

EPA, NHMRC, NEPM

EPA, NHMRC, NEPM

WHO

Note: µ/m3  = micrograms per m3

ppm = particles per millions

Source: 1 NSW EPA (1998) Action For Air - The NSW Government’s 25-Year Air Quality Management
Plan

2 Ambient Air Quality Goals recommended by the National Health and Medical Research Council,
May 1996

3 Guidelines for Air Quality, WHO, Geneva, 2000, WHO Guideline values for the classical air
pollutants (WHO 1999a)

4 National Environment Protection Council (1998) National Environment Protection Measure for
Ambient Air Quality

7.4 MODELLING RESULTS

Contaminant concentrations were calculated where residences are known to exist in the
vicinity of the bypass route. The contaminant concentrations were calculated at a range of
distances (10, 20 and 30m) from the centre of modelled road sections. Results for each of
the modelled parameters for 2003 (earliest possible opening date) and 2013 (design year
10 years after opening) are shown in Table 7.2 and Table 7.3 respectively.
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Table 7.2 Predicted Maximum Hourly Concentrations Along Bypass for 2003

Parameter Distance
from road

edge

CO Hydrocarbons NOx NO2 1 PM10

Units metres Ppm Ppm Ppm Ppm µg/m3

Adopted ambient
air concentration

2 NA 0.02 23

Adopted Guideline
(hourly)

25.0 5000 (annual)
2, 3 - 0.125 50 (daily) 2

Predicted Increase in Concentration alongside the Bypass (excludes ambient background
concentrations)

10 2.8 0.1 0.02 0.002 23.8

30 1.7 0.0 0.01 0.0015 14.3

Bypass, between
Anne Street and
Thompsons Ave –
east side 50 1.4 0.0 0.01 0.0015 14.4

10 1.5 0.0 0.01 0.001 11.7

30 0.8 0.0 0.00 0.0 5.9

Bypass, between
Anne Street and
Thompsons Ave –
west side 50 0.9 0.0 0.00 00 7.7

10 2.3 0.0 0.01 0.001 14.4

30 1.3 0.0 0.01 0.0015 11.5

Bypass, between
Alice Street and
Anne Street –
east side 50 1.1 0.0 0.01 0.0015 10.2

10 2.6 0.1 0.02 0.002 21.5

30 1.6 0.0 0.01 0.001 13.7

Bypass, between
Alice Street and
Anne Street - west
side 50 0.9 0.0 0.00 0.0 4.8

10 2.0 0.1 0.02 0.002 20.8

30 1.8 0.0 0.01 0.0015 13.9

Bypass, north of
Alice Street
(Gwydir Highway)
– east side 50 1.2 0.0 0.00 0.0 9.1

10 1.8 0.0 0.01 0.001 14.7

30 1.2 0.0 0.00 0.0 12.2

Bypass, north of
Alice Street
(Gwydir Highway)
- west side 50 1.5 0.0 0.00 0.0 10.5

Note: 1 NO2 concentrations calculated as a percentage of NOx concentrations as follows: At 10m from roadway,
10% by volume of NOx is in the form of NO2, at 30 – 60m from the roadway this figure is 15%. At 20m
from the roadway it has been assumed to represent 12.5%

2 No hourly criteria are available.
3 UK goal for benzene based on Expert Panel on Air Quality Standards.  Not yet formally recognised in

Australia but included here as an indicative guideline.
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Table 7.3 Predicted Maximum Hourly Concentrations Along Bypass for 2013

Parameter Distance
from road

edge

CO Hydrocarbons NOx NO2
 1 PM10

Units m Ppm Ppm Ppm µg/m3

Adopted ambient
air conc.

2 0.02 23

Adopted Guideline
(hourly)

25.0 5000 (annual)
2, 3

0.125 50 (daily) 2

Predicted Increase in Concentration alongside Moree Bypass Route (excludes ambient background
concentrations)

10 1.6 0.0 0.02 0.002 9.5

30 0.9 0.0 0.01 0.0015 5.7

Bypass, between
Anne Street and
Thompsons Ave –
east side 50 0.8 0.0 0.01 0.0015 5.7

10 0.9 0.0 0.00 0.0 4.7

30 0.5 0.0 0.00 0.0 2.4

Bypass, between
Anne Street and
Thompsons Ave –
west side 50 0.5 0.0 0.00 0.0 3.1

10 1.3 0.0 0.01 0.001 5.7

30 0.8 0.0 0.00 0.0 4.8

Bypass, between
Alice Street and
Anne Street –
east side 50 0.7 0.0 0.00 0.0 4.0

10 1.5 0.0 0.02 0.002 8.5

30 0.9 0.0 0.01 0.0015 5.4

Bypass, between
Alice Street and
Anne Street - west
side 50 0.5 0.0 0.00 0.0 2.0

10 1.1 0.0 0.02 0.002 8.3

30 1.0 0.0 0.01 0.0015 5.6

Bypass, north of
Alice Street
(Gwydir Highway)
– east side 50 0.7 0.0 0.00 0.0 3.6

10 1.0 0.0 0.01 0.001 5.9

30 0.6 0.0 0.00 0.0 2.4

Bypass, north of
Alice Street
(Gwydir Highway)
- west side 50 0.7 0.0 0.00 0.0 4.2

Note: 1 NO2 concentrations calculated as a percentage of NOx concentrations as follows: At 10m from roadway,
10% by volume of NOx is in the form of NO2, at 30 – 60m from the roadway this figure is 15%. At 20m
from the roadway it has been assumed to represent 12.5%.

2 No hourly criteria are available.
3 UK goal for benzene based on Expert Panel on Air Quality Standards.  Not yet formally recognised in

Australia but included here as an indicative guideline.
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7.5 IMPACT ASSESSMENT

7.5.1 Modelling Results

In undertaking the air quality assessment, worst case conditions were modelled. In
addition, a number of conservative assumptions (including wind speed and stability
category) were made which may result in an over prediction of pollutant concentrations.
Model validation studies (CASANZ, 1998) have also shown that the Caline 4 model
generally over predicts rather than under-predicts concentrations.

It is noted that modelling does have limitations but serves to provide an indication of likely
concentrations at receptor distances from the roadway.

Carbon Monoxide

The highest predicted 1-hour carbon monoxide concentration (including the ambient
background concentration) is 4.8ppm. This concentration was predicted to occur 10m
from the road on the western side of the bypass route, between Thompsons Avenue and
Anne Street in the Year 2003 (ie. immediately following construction). Even including an
ambient carbon monoxide concentration of 2 ppm, this is well below the hourly goal of
25ppm (as specified by the World Health Organisation and adopted by the NSW EPA as
appropriate air quality standards for NSW), and also below the 8 hourly goal of 9ppm.

Hydrocarbons/Benzene

As previously noted, no hydrocarbon goals are current in NSW. One of the hydrocarbon
components of concern is benzene. Benzene comprised 4.7% of the speciated volatile
organic compounds (VOC) for exhaust of the motor vehicle fleet, 1992 (MAQs, 1997).
Thus the maximum benzene concentration which is predicted to occur at 10m from the
bypass route (along various sections of the route) is expected to be 0.0047ppm or 4.7ppb.
This worst case concentration is below the UK specified annual average ambient goal of 5
ppb (0.005 ppm).

Nitrogen Dioxide

Nitrogen dioxide concentrations were estimated as a percentage of nitrogen oxides at
various distances from the road. The maximum predicted 1-hour nitrogen dioxide
concentration during the morning peak hour is 0.002ppm at a distance of between 10 and
50m from the roadway. This is well below the EPA guideline of 0.125ppm. It is noted that
even if it is assumed that all of the NOx are in the form of NO2, the EPA guideline of 0.125
ppm is still not exceeded.

Particulates

No hourly goals for PM10 and TSP are current in NSW. Comparing hourly concentrations
against daily or annual goals would provide a highly conservative approach, as the
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maximum 1 hour concentration will always be greater than the maximum 24 hour
concentration.

The maximum predicted hourly concentration for PM10 is 46.8µg/m3 (including ambient air
concentrations) at a distance of 10m from the bypass route (between Anne and
Thompsons Streets) on the western side. While this is just below the daily goal (50µg/m3),
it is noted that this goal is not directly applicable and that an hourly goal is likely to be
higher than this. In addition, the highly conservative estimate of a background
concentration, as well as other assumptions made in modelling, indicate that PM10

concentrations are not likely to be at levels of concern.

7.5.2 Implications of Timing of Construction

All vehicle emission rates (for hydrocarbons, NOx, CO and PM10) are expected to
decrease with time. The emphasis on cleaner vehicles will see vehicle efficiencies improve
and the actual emission rate per kilometre travelled can be expected to decrease. The
increase in vehicle numbers from 2003 to 2013 is generally offset by the lower emission
rates such that predicted concentration along the proposed Bypass (as shown in Table
7.2 and Table 7.3) should remain fairly constant, or decrease, from 2003 to 2013.

Thus for a revised bypass opening time of 2005, while this would likely involve potentially
higher vehicle numbers than 2003, this could reasonably be expected to be offset by the
lower emission rates of these vehicles.

While vehicle efficiencies will continue to improve, the extent of this is not known.  Hence
beyond 2013 (for say 2015), on the basis of the emission rates available, it is difficult to
provide any qualitative assessment.  It is however noted, that if the trend of improved
vehicle efficiencies (and lower emission rates) and increased vehicle numbers continues,
then concentrations alongside the bypass could be expected to remain reasonably
consistent.  If, however, beyond 2013, little improvements are made in vehicle efficiencies
then some increase in concentrations alongside the bypass may occur.  As the 2013
concentrations are well below the adopted guidelines, it is considered unlikely that any
resulting increases in concentrations alongside the bypass during 2015 (due to the
increased vehicle numbers) would exceed the adopted guidelines.

7.5.3 Construction

During road construction, dust would be generated through the use of equipment and
earthworks. Construction work would be undertaken during normal working hours. It is
anticipated that through the use of standard dust control measures, such as the use of
water carts, dampening of exposed areas, revegetation, the use of wheel wash/shakers
and covering of truck loads, the amount of dust generation during construction would be
minimised. During extreme conditions, such as very hot, dry, windy conditions, dust
generating work would be suspended as necessary to prevent undue dust impacts.
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Through the proper maintenance of construction vehicles excessive emissions would also
be avoided. Incineration of timber and other combustibles would be banned to ensure no
deterioration of local air quality.

7.5.4 Greenhouse Gas

The earth has a natural greenhouse gas layer which allow incoming shortwave radiation
(sunlight) to reach the earth’s surface. These gases also absorb some of the outgoing
infra-red radiation which results in a warming of the atmosphere.

Human activity has led to an increase in these greenhouse gases (gases such as carbon
dioxide, methane and nitrous oxide) which has altered the earth’s radiation balance. As a
consequence more long wave radiation is being absorbed in the lower atmosphere and
some of this is being re-emitted back to the earth’s surface. This is expected to lead to an
increase in the earth’s temperature (resulting in an enhanced greenhouse effect).

CO2 is the most important anthropogenic greenhouse gas. CO2 emissions are directly
linked to fuel usage and so any changes which reduce fuel consumption such as reduced
vehicle travel distances and improved vehicle efficiency would have a beneficial impact.
This has been reflected in Action for Air (EPA, 1997).

Under the Kyoto Protocol to the United Nations Framework Convention on Climate
Change, Australia has committed to reducing national greenhouse gas emissions to 8%
above 1990 levels between 2008 and 2012.

The National Greenhouse Strategy, which was endorsed by the Commonwealth and all
State and Territory governments in 1998, provides a national framework for action on
climate change.  Under this strategy, measures to reduce greenhouse gas emissions in
the transport sector aim to simultaneously improve local air quality, reduce congestion,
improve access to public transport and facilities, and reduce infrastructure costs and focus
on the areas of:

•  integrating land use and transport planning;

•  travel demand and traffic management;

•  encouraging greater use of public transport, walking and cycling;

•  improving vehicle fuel efficiency and fuel technologies; and

•  freight and logistics systems.

The transport sector is the third largest contributor to Australia’s greenhouse gas and
represents about 17% of national emissions. Road transport makes up the majority of this
(NSW EPA, SOE, 2000). A number of strategies are available in order to reduce
emissions in this sector.  These include reducing fuel consumption in motorised transport,
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improving the technical and economic efficiency of operation of the road network and
traffic management

The RTA also continues to engage in other strategies to encourage the tightening of
vehicle emissions standards.  These include:

•  enhancing the State’s vehicle emissions enforcement resources;

•  continuing its role on the Motor Vehicle Environment Committee to encourage the
early implementation of more stringent Australian Design Rules, including the
revision of ADR 37/01 Emission Control for Light Vehicles and ADR 70 Exhaust
Emission Control for Diesel Engineered Vehicles.  The new ADRs, 79/00 Emissions
Control for Light Vehicles and 80/00 Emissions Control for Heavy Vehicles include
for the first time, vehicles which operate on liquified petroleum gas or natural gas.
Combined with the new (1 January 2002) Fuel Standard (Petrol) Determination 2001
and the Fuel Standard (Diesel) Determination 2001 (which reduces the sulfur levels
in road transport diesel fuel from the current level of 1,300 parts per million (ppm) to
500 ppm by January 2003), these new ADRs would facilitate introduction of more
advanced emission control technologies; and

•  playing a key role in the development of the Diesel National Environment Protection
Measure (NEPM), which came into effect 29 June 2001.  This set a framework for
the management of emissions, enabled the development of regulations on diesel
emissions testing standards, and facilitates the development and implementation of
enforcement and alternative compliance strategies for vehicle emissions.

An estimate of greenhouse gas emissions likely to result from the Moree Bypass was
estimated using the methodology outlined in the Greenhouse Challenge (2001) Factor
and Methods Workbook.  Total greenhouse gas emissions were estimated for the road
lengths encompassing:

•  the Moree Bypass route between Frome Street and Morton Street (approx.); and

•  the Gwydir Highway route from Frome Street, along Alice Street (highway) to Oak
Street.

Estimates were based on predicted traffic flows for the years 2003 and 2013 as follows:

•  2003 - 7600t CO2-e (Tonnes of CO2, equivalent); and

•  2013 - 9290t CO2-e.

These total emission estimates could be expected to be a significant decrease on the total
greenhouse emissions that would be generated if no bypass were constructed. This is due
to the reduction of total distances travelled by vehicles and improved traffic management
(resulting from the avoidance of inner town conflict and improved traffic flows for both
town and through traffic).  Improved traffic flows would also result in vehicles producing



NSW RTA and DOTARS
Proposed Newell Highway Bypass of the Moree Town Centre EIS

DOCUMENT NO.: VA0216-DC-D-EIS Rev: 0 Page 7-12

less emissions. Accordingly, the construction of the Moree Bypass would contribute to
meeting the National Greenhouse Strategy and RTA greenhouse gas reduction strategies.

7.5.5 Health Impacts

It is recognised that vehicle emissions and construction activities can have a wide range
of human health impacts. Environmental guidelines specified by such organisations as the
NSW EPA, NEPM, NHMRC, WHO include consideration of human health impacts and
consideration of protection of susceptible sub-groups in the population. Where ground
level concentrations of various pollutants were predicted around the bypass route,
pollutant levels were generally below specified guidelines. It can thus be expected that
health impacts arising from vehicle emissions would be minimal.

Similarly, by implementing dust control measures during construction activities, particulate
concentrations should be maintained below guideline levels. This should ensure minimal
health impacts.

7.6 MITIGATION MEASURES

To ensure the mitigation of the air quality impacts due to the proposed bypass, it would be
necessary to undertake certain actions during the construction phase. Such measures
generally relate to dust control due to wind erosion and stockpile management as follows:

•  air quality measures/management to be considered as part of the Construction
Environmental Management Plan. This would include consideration of a program for
site management including an air quality monitoring program to be established with
provision of dust monitoring equipment at the potentially most affected residences;

•  prior to works being undertaken, potentially affected residents would be notified that
some dust generation could occur and that mitigation measures would be
undertaken. Ongoing consultation with residents would be undertaken during the
entire construction process;

•  water sprays and tankers would be employed to stabilise (unsealed) roads,
stockpiles and other open areas;

•  during extreme conditions such as very hot, dry, windy conditions, dust generating
work would be suspended as necessary to prevent undue dust impacts;

•  all open trucks transporting spoil and fill to and from the site would be covered;

•  vehicles would be washed down to remove mud prior to leaving the construction
site;

•  stockpiled materials would be covered or dampened to ensure proper stabilisation;



NSW RTA and DOTARS
Proposed Newell Highway Bypass of the Moree Town Centre EIS

DOCUMENT NO.: VA0216-DC-D-EIS Rev: 0 Page 7-13

•  as soon as possible following construction, all exposed areas would be stabilised
through revegetation or similar means;

•  burning of timber and other combustible materials would be prohibited; and

•  all construction equipment would be well maintained to reduce potential for
excessive emissions.
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8. FLOODING AND DRAINAGE

Issues relating to flooding and drainage are addressed in detail in Working Paper No. 16 –
Flooding and Drainage (Ref WP16), and summarised in this section. A specialist flood
assessment of the proposed Bypass, undertaken by Paterson Consultants Pty Ltd, forms
part of the Working Paper.

8.1 EXISTING HYDROLOGICAL ENVIRONMENT

8.1.1 Gwydir River Catchment

The Gwydir River Catchment covers an area of 25,900 square kilometres and is a major
northern tributary of the Barwon-Darling River. Major tributaries drain from the New
England Plateau in the east, Mastermans Range in the North and the Nandewars in the
south (see Figure 8.1). The Gwydir River originates on the western slopes of the New
England region of New South Wales, about 200 kilometres to the south-east of Moree.
The majority of the major tributaries join the river downstream of Moree. The Gwydir and
Mehi Rivers within the catchment generally flow from east to west through Moree, and the
proposed Bypass generally runs from north to south (to the immediate east of Moree town
centre).

The Moree Plains are topographically similar to a delta system, with numerous tributaries
of the Gwydir branching and rejoining the river further downstream. The Mehi River splits
from the main channel of the Gwydir River about 30 kilometres upstream of Moree, at
Biniguy. At Moree, the Gwydir River itself is no longer the main channel of the river
system due to the formation of the Gwydir Raft. This is an accumulation of debris and
sediment deposited in the former channel of the Gwydir River. The accumulation extends
35 kilometres upstream to a point 7 kilometres downstream of Moree.

The proposed Bypass will cross the Mehi River floodplain, and particularly the drainage
channels of the Mehi River, Cameroo Channel, Duffy’s Creek, and Skinner’s Creek (refer
to Figure 8.2). Broadwater Creek, to the immediate north of the proposed Mehi River
bridge, is a natural canal in that it connects the Mehi and Gwydir Rivers, and directional
flow along the creek is dependent on natural flow within the respective rivers

All urban stormwater in Moree is drained into the Mehi River and Broadwater Creek via an
underground and surface network.

8.1.2 Existing Flooding Regime

Due to the flat topography of the area, a large amount of land in and around Moree is
subject to flooding, although not on a regular basis. At Moree, the Gwydir-Mehi floodplain
extends over a distance of about 15 kilometres in width, from Marshalls Ponds Creek in
the north to the south bank of the Mehi River. The Moree town centre and much of the
rural land to the north of the Mehi River are inundated during large floods. Land south of
the Mehi River is less prone to flooding than that to the north.
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During a large flood, floodwaters typically spill out from the Gwydir River onto the
floodplain at Biniguy. In the Mehi River, much of the floodwater comes from the Gwydir
River ‘breakout’ (ie. the branching of the river) at Biniguy, with the remainder entering the
river via the numerous smaller breakouts downstream of Biniguy. The land to north of the
Mehi River near Moree is also subject to minor flooding as a result of local runoff.
Flooding from the river can last for a period of three to seven days.

The frequency and level of flooding has reduced as a result of the construction of Copeton
Dam in 1973.

The 1 in 100 year average recurrence interval (ARI) flood line is illustrated in Figure 8.3,
and shows that all land north of River Street and south of the Mehi River would be
inundated during that flood event.

8.1.3 Stormwater Drainage Network

The proposed Bypass is located within and area of the catchment areas which exhibits
formalised surface and sub-surface drainage systems. These systems collect and
transport stormwater run-off to the Gwydir and Mehi Rivers. To the south of the proposed
Mehi River bridge are urban systems, and to the north of the bridge are regional/rural
systems.

There are seven urban local area drainage systems along the Bypass Corridor shown
diagrammatically as A to G in Figure 8.3, and located within the southern, western, and
eastern systems. In addition, there are four rural area drainage systems shown
diagrammatically in Figure 8.3 as H to K, and located within the regional/rural system.

Southern System (A)

At the southern end of Gosport Street and its junction with the Newell Highway, surface
and subsurface drains connect to a low flow pipe and an open grass lined table drain that
grades in a westerly direction along Amaroo Drive.

Western Systems (B, C and D)

Collectively, the adjacent residential streets (Adelaide, Jones, Thompson, Adelaide, Anne
Alice and River) contain surface and subsurface drains that fall in a westerly direction to
Frome Street, then north to the Mehi River.

Eastern Systems (E, F and G)

Transverse culverts pass beneath the existing railway line at three locations:

•  mid block between Jones Street and the Newell Highway;
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•  opposite Jones Street. This system drains in a westerly direction underneath
Gosport Street at its junction with Jones Street, then connects with the urban
drainage system in Jones Street; and

•  mid block between River Street and Alice Street. This system drains in a north
easterly direction to the northern end of Morton Street, then into the Mehi River at
the southern abutment of the Mehi River railway bridge.

Regional/Rural Regime (H to K)

The regional drainage system is made up of the Gwydir-Mehi River floodway, its
floodplain, creeks and channels. This relationship is shown in Figure 8.3. The Mehi River
is an effluent stream from the Gwydir River and during floods the systems interact and
have a single floodplain.

8.2 FLOODING IMPACTS

8.2.1 Methodology

The impact of the proposed Bypass in terms of flood behaviour was assessed using a
MIKE-11 computer model to identify flood levels, flood flows and changes to flood
behaviour. Two flood models were established representing the current topography and
the changed topography after the Bypass construction. The impact of the proposed
Bypass was then assessed as the difference between the “before construction (existing)”
and “after construction” behaviour. The term “afflux” is used to describe the increase in
flood level from before construction (existing) to after construction conditions.

8.2.2 Road Surface Level

In relation to Bypass design and operational level of service, the section across the
floodplain has been elevated so that both traffic lanes are flood free for a 1 in 20 year
average recurrent interval (ARI) flood event (5% annual exceedance probability (AEP)).
This is the standard considered economically cost effective to achieve for the Newell
Highway at this location.

Moree has a long history of flooding with records for the Mehi River back to 1890.
However, the completion of Copeton Dam in 1973 has impacted on flood behaviour, to
varying degrees along the Gwydir River system. Analysis of the long-term records (with no
account specifically made for the completion of Copeton Dam) indicates the effects of the
1974 flood as being slightly larger than the 1 in 20 ARI level. Inclusion of the impact of
Copeton Dam would indicate that the 1974 event would be bigger than the ‘true’ 1 in 20
year ARI.

The 1992 Moree Flood Study created ‘design floods’ at Moree to incorporate the effect of
Copeton Dam on flood discharges. However, current investigations for the Gwydir River
system as part of this assessment suggest that the 1992 design hydraulics might be too
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small. The flood levels used in the Bypass design are generally midway between the 1992
created ‘design flood’ and the 1974 historic event. It is for this ‘midway’ road design level
that the afflux impacts and waterway opening for the bridges and culverts have been
established.

Should a higher level of flood protection and degree of certainty be required for the
Bypass, such as being flood free of the 1974 event, then the road would need to be raised
some 300+mm higher than presently proposed. Elevating the Bypass further would
substantially increase the afflux at upstream residences and it would not be possible to
compensate for these effects within the current proposed scope of works.

8.2.3 Increases in Flood Levels

Afflux is the increase in water surface level as a result of the Bypass. The largest afflux of
230mm is created by the 1974 flood and occurs at Skinners Creek (see Table 8.1). The
surface slope of the floodwater is such that this afflux reduces to less than 100mm at a
point 150m upstream in the creek. There are no buildings, residential or otherwise, in the
area that are affected by an afflux from a flood of this magnitude. The presence of the
Copeton Dam in the upstream Gwydir River catchment assists in mitigating floodwater
effects at Moree.

Table 8.1 Flood Afflux with Bypass

Afflux (mm)Flood Event

Skinners
Creek

Duffys Creek Camaroo
Channel

Mehi River

‘Design’ model 1 in 100 ARI
(post Copeton Dam)

20 -30 70 30

‘Design’ model 1 in 20 ARI
(post Copeton Dam)

80 80 50 140

1955
(1 in 100 ARI pre Copeton Dam)

50 30 110 80

1974
(1 in 20 ARI pre Copeton Dam)

230 40 70 130

At the Mehi River Bridge the maximum afflux was found to be 140 mm during a post
Copeton Dam 1 in 20 ARI ‘design’ model event. Again, because of the surface slope of
the floodwater, the effects of afflux upstream quickly diminish.

8.2.4 Flood Levels on Surrounding Properties

The road proposal across the current flood plain is designed to accommodate a 1 in 20
year ARI storm event (post Copeton Dam flood scenario).

Table 8.2 shows the changes in flood levels at properties located in the floodplain as a
result of the Bypass. Figure 8.4 shows the location of these properties.
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Table 8.2 Comparison of Flood Levels at Residences for the 1 in 100 year Flood

Flood Levels (m AHD) Freeboard (mm)Property

Existing Bypass

Afflux
(mm)

Floor Level
(m AHD)

Existing Bypass

H1 “Katanning” 209.53 209.54 10 210.10 570 560

H2 “Stormont” 208.12 208.14 20 210.00
(levee)

880
(levee)

860
(levee)

R1 “Torelliana” 209.48 209.47 -10 209.73 250 260

H5 “Gwydirfield” 209.50 209.55 50 209.75 250 200

H3 “Longlands” To be acquired

H8 “Hi-Fields” To be acquired

H6 209.70 209.73 30 210.97 1270 1240

H7 209.81 209.84 30 210.68 870 840

As can be seen from Table 8.2, while there will generally be increases in flood levels for
houses located in the floodplain, therefore reducing the margin of safety for these houses,
the floor levels of all affected houses will remain above the 1 in 100 year flood.

8.2.5 Flooding Impact and Access Routes

The proposed Bypass has been designed to withstand a 1 in 20 year event (5% AEP),
which is equivalent to the flood tolerance of the existing Newell Highway. Hence, the
proposed Bypass would be utilised as a connecting route should flooding occur below the
1 in 20 year levels. For a flood event greater than the design, all highways leading into
Moree would be closed until the flood water levels subsided, typically over a period of
days. Generally in such events, roads are only opened when the pavements are dry
enough to take the traffic load. The bridge over the Mehi River is designed to withstand a
1 in 100 year flood event.

8.3 IMPACTS ON THE URBAN DRAINAGE NETWORK

8.3.1 Summary of Proposed Drainage Works

The proposed drainage works for the Bypass are summarised as follows:

•  at the Newell Highway south and Bulluss Drive intersection, shallow table drains will
direct runoff to a piped system to discharge into the low flow pipe and channel that
runs beside Amaroo Drive;

•  between the Spa Baths and the Newell Highway intersection, use will be made of
the existing Gosport drainage system;
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•  in the urban section north of the Spa Baths, the Bypass is kerbed and a new
underground drainage system provided. The system has been designed for one
northbound and one southbound lane to remain flood free during a 1 in 20 year
recurrent storm event (5% AEP). Because the existing drainage infrastructure is
inadequate, and to enable the proposed system to function, it is necessary that a
detention basin be installed and the outlet discharged to the Mehi River west of the
Bypass.  North of the Gwydir highway, overland flow from a local 1:100 year event,
is diverted via catch drains on both sides of the Bypass, north to the Mehi River;

•  north of the Mehi River, no special drainage systems are proposed in the rural area,
other than cross drainage culverts at the major channels and longitudinal open
channels located on either side of the proposed Bypass. A series of weirs will be
installed in the longitudinal drains to control the quality of surface water runoff
(sediment and chemical spillage); and

•  during a 1 in 100 year RI event on the Mehi River, the Bypass will be inundated, and
closed to traffic.

8.3.2 Assessment and Justification of the Proposed Drainage Works

An assessment has been undertaken of the seven urban local area drainage systems (A
to G) and the four rural area drainage systems (H to K) described earlier in Section 8.1.

The proposed drainage design strategy adopted for the Bypass involves:

•  diverting external catchments and making provision to drain new pavements;

•  where central pavement is to be reconstructed, utilising existing drains; and/or

•  limiting the contributing catchment area and therefore the discharge assigned to the
side road pipe drains and/or making provision for ponding water in detention basins
that control outlet discharge to existing or new underground drains.

To assess the impact of the proposed drainage works, the differences between the
existing and proposed drainage system characteristics were compared (see Ref WP16).
The identification process highlighted no severe effects.

Local Urban Area Drainage System

In terms of the urban drainage strategy, the proposed drainage associated with the
Bypass will generally assist in improving an existing local drainage issue.

The most difficult of the 11 systems to resolve were the three urban local drainage
systems in the vicinity of Anne Street and River Street (systems C, D and G in Figure 
8.3). These three systems are currently inadequate.
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In these drainage systems, discharge to the existing pipe system in Anne Street is to be
limited, with the residual directed to a detention basin located on the eastern side of
Gosport Street, between Alice Street and River Street. The basin drains via an
underground pipe system that runs along River Street, then through Jellicoe Park, and is
illustrated in Figure 8.5.

As a result of undertaking preliminary drainage system design, several areas of concern
were identified that might influence the drainage workability and cost for the proposed
Bypass between Anne Street and River Street. The proposed bypass alignment diverts at
the Moree Spa Baths causing a re-distribution of catchment boundaries, re-distribution
overland flow paths, changes to flow and loss of local depression storage. Accordingly,
additional field work was undertaken during the preparation of the EIS, to clarify the
existing characteristics of the drainage system.

A combination of the preliminary design and the additional fieldwork confirmed the need to
consider alternative drainage options for the Anne and River Street drainage systems.
The options were:

•  a separate pit, pipe and detention systems north and south of Alice Street; or

•  a combined pit, pipe and detention system that links the north and south side of
Alice Street with a detention basin located on the eastern side of Gosport Street
between Alice and River Streets.

Each option would cater for either the 5% historical or 5% AEP design (1in 20 year) event.
The preferred option is the latter combined system, because it best matches the proposed
urban design strategy for the area. The layout of this system is illustrated in Figure 8.5.

Regional Rural Area Drainage System

The rural drainage systems are integrated with the regional drainage system. Paterson
Consultants, as part of the flood study, assessed the potential effect that the Bypass road
formation would have on the passage of flow at Camaroo Channel, Duffy Creek and
Skinners Creek, and its contribution to a backwater effect (or afflux) upstream of the
Bypass road alignment. To alleviate this backwater effect, the Bypass design strategy has
included the construction of culverts at Camaroo Channel, Duffy Creek and Skinners
Creek.

In general, culverts will be provided at the existing waterway depressions and are sized to
pass the 20-year ARI event flow for the regional catchment. Sophisticated Mike 11
Hydraulic modelling confirmed that the culvert structures are sized to ensure that afflux
doesn’t propagate upstream and affect properties and dwellings.
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8.3.3 Assessed Impact of Flooding on the Drainage System

To assess the impact of flooding on the proposed drainage system, a ‘before’ and ‘after’
urban drainage assessment was undertaken for the 1 in 20 year and 1 in 100 year ARI
design standard. The following is a summary of the main conclusions:

•  the total contributing catchment area of the Anne and River Street drainage system
changes from 11.3 ha before development to 10.0 ha after development. This is
because the new road alignment causes a re-distribution of catchment boundaries;

•  the results indicate that the proposed drainage design in the vicinity of Anne and
River Street will decrease estimated overland flow rates and match the sub-surface
existing pipe system capacity;

•  the proposed design removes a significant proportion of the un-formalised nature of
the existing stormwater storage found on the roadway on the eastern side of
Gosport Street, and over the ground surface bounded by Alice Street, Gosport
Street, River Street and the Werris Creek to Mungindi Railway line. This is
compensated by the provision of 1025m3 of formalised storage in the proposed
detention basin. Full replacement for the existing storage is not warranted. as the
new drainage system through Jellicoe Park, unlike the existing situation, will be
removing stormwater run-off;

•  stormwater run-off is anticipated to pond in the proposed detention basin to a depth
of approximately 0.6 m and for a period of four (4) hours; and

•  the Gwydir-Mehi River 1 in 100 year ARI event has the potential to flood at Moree
for a period of 1.5 to 2.5 days and to RL209.40. For this duration and flood level,
extended ponding of a similar duration along the bypass route, particularly in the
Anne and River Street drainage systems, is expected because the 1 in 100 year
flood level (RL209.40) matches and exceeds the Anne/Gosport Street existing and
proposed ground levels. Local area flooding is therefore expected in these events.

8.4 MITIGATION MEASURES

The design of the proposed Bypass has incorporated a number of measures that will
minimise the impacts of the proposal on flooding and drainage, as described in detail in
WP16.

The following mitigation measures will be undertaken to further minimise the impact of
flooding and drainage:

•  culverts and catch drains would be constructed as soon as possible to ensure
transverse drainage is in place during the early stages of construction;

•  advisory warning signage would be provided at the detention basin;
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•  regular inspections and maintenance of the drainage system would occur;

•  the buried chamber under the detention basin would be regularly cleaned, including
the trash rack. Cleaning of the chamber would occur especially after a storm event;
and

•  weirs and table drains would be maintained particularly during the construction
phase.
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9. TRAFFIC AND TRANSPORT

This section assesses the potential traffic and transport impacts of the proposed Bypass
on the local and regional road network. A detailed traffic and transport assessment is
included within Working Paper No. 18 – Traffic Assessment Report (WP18).

9.1 METHODOLOGY AND ASSUMPTIONS

To understand existing traffic conditions and to model potential future traffic distribution,
the following surveys were undertaken.

9.1.1 May 1999 Field Survey

Survey data was collected on the Carnarvon, Newell and Gwydir Highways as well as the
alternative heavy vehicle routes of Edward Street and Tycannah Street. Figure 9.1 shows
the location of count stations and study limits. The field surveys provided information on
traffic patterns, volumes for each vehicle class and through traffic travel time on these key
roads and included:

•  one week long 24 hour vehicle classification counts on each highway leg (between
Thursday 20 May 1999 and Thursday 27 May 1999);

•  a 3 hour AM and 3 hour PM intersection count at the Alice Street / Frome Street
roundabout on Thursday 20 May 1999; and

•  a 11.5 hour licence plate count on Thursday 20 May 1999 for the purposes of
establishing origin and destination (OD) characteristics for the major classes of
vehicles (cars and trucks).

9.1.2 May 2001 Field Survey

The 2001 field surveys were undertaken to complement the previous assignment
modelling, to take into consideration local traffic characteristics occurring along Gosport
Street and to enable the impact on travel times of the recently completed roadside
beautification works in the town centre to be assessed. The surveys included:

•  one week long 24 hour vehicle classification counts on Newell Highway South and
Gosport Street opposite the Spa Baths (between Monday 21 May 2001 and Monday
28 May 2001);

•  one day travel time survey on the Newell Highway (study node to study node)
(Monday 21 May 2001); and

•  2 hour peak (AM and PM) and midday period counts at Bulluss Drive/Newell
Highway, Gosport Street/Newell Highway and Gosport Street/Gwydir Highway
intersections (Monday 21 May 2001).
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9.1.3 Terminology

Depending upon circumstances, evaluation of traffic performance uses either actual
vehicle numbers or traffic volumes expressed as passenger car units (PCUs or axle
pairs). Intersection, and in certain instances midblock, performance is evaluated using
PCU equivalents. Heavy vehicles are factored in, as ‘equivalent axle pairs’, as follows:

•  1 car = 1 passenger car unit;

•  1 passenger car unit (PCU) = 1 axle pair; and

•  1 B-double = 4.5 passenger car units or axle pairs.

As the main concern of this project is the removal of heavy vehicles away from the town
centre, understanding the actual number of articulated trucks involved is also seen as
important. Both PCUs and vehicle numbers (vehicles per day or vpd) are quoted
throughout this section.

Within this section, cars and cars with trailers are referred to as light vehicles (LV or LVs),
single unit or rigid trucks as small heavy vehicles (HVS or HVSs), and the larger
articulated trucks as articulated heavy vehicles (HVA or HVAs).

Average annual daily traffic (AADT) volume is a measure of traffic flow with the seasonal
fluctuations (lows and highs) evened out over the year. The data is normally presented as
passenger car units (or axle pairs) rather than individual vehicles and heavy vehicles as a
percentage of the AADT volume.

Road and intersection performance is quantified in terms of the Level of Service (LoS), a
qualitative traffic engineering measure that considers the flow condition experienced by
the motorist (degree of congestion, trip speed, friction and delay). Level of Service
definitions are provided in Appendix B of WP18.

9.1.4 Bypass Opening

For planning and study purposes the year 2003 was adopted as the earliest date that the
proposed Bypass could become operational, and forecast predictions were made for the
years 2003 and 2023.

An opening date of 2005 was also evaluated, particularly from the perspective of
economic viability.

9.2 EXISTING ROAD NETWORK

The existing road network is shown in Figure 9.2 and described below.
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9.2.1 Highway Network

Three main highways, the Newell, Gwydir and Carnarvon, serve Moree. The Newell
Highway forms part of the National Highway network, linking Victoria with Queensland.
The Gwydir and Carnarvon Highways, while not of national significance, are important
State Highways servicing the local hinterland and broader northern NSW regions to the
east and west. Existing highway network volumes on these roads are shown in Table 9.1.

Table 9.1 Highway Network Volumes and Level of Service (1999)

Heavy Vehicles TotalLocation Light
Vehicles

(LV) Small
(HVS)

Articulated
(HVA)

Total vpd PCUs

Level of
Service

2,243 265 1,175 1,440Newell Highway
(south)

61% 7% 32% 39%

3,683 6,287 C

2,290 236 1,064 1,300Newell Highway
(north)

64% 7% 30% 37%

3,590 5,959 C

2,261 66 289 355Carnarvon
Highway

86% 3% 11% 14%

2,616 3,342 B

2,209 38 166 204Gwydir Highway
(east)

92% 2% 7% 9%

2,413 2,876 B

4,361 33 148 181Gwydir Highway
(west)

96% 1% 3% 4%

4,542 5,074 C

Newell Highway

The Newell Highway carries some 3,700 through vehicles (5,000 PCUs) a day through the
town centre. The highway passes north south through Moree and provides crossings over
Broadwater Creek and the Mehi River.  Traffic flow on the highway is constant and
contains a high proportion of the larger heavy transport vehicles. One third of the through
traffic stream (1,200 vehicles a day) is made up of articulated vehicles.

The Newell Highway is a single carriageway highway comprising two sealed traffic lanes.
In the rural sections the highway shoulders are partially sealed (1-2 m seal) and provided
for emergency use and set down.  In the urban area, they are fully sealed and mostly
available for on-street parking.

During the course of the project, MPSC implemented streetscape and traffic control
measures along the Frome and Balo Street sections of the highway. The recent works
within the Balo Street section comprise the installation of four marked pedestrian
crossings, restrictions at the signalised Gwydir Highway (Heber Street) intersection and
controlled parking. For the most part, the on-street parking is 45-degree rear to kerb,
although some restricted use parallel parking was provided. Existing roundabouts at the
Albert and Alice Street intersections complement the traffic calming works.
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Gwydir Highway

The Gwydir Highway is the local east-west cross town state highway. The eastern Alice
Street section crosses both the proposed Bypass and the existing Moree to Camurra
(North Star) railway line. At the rail crossing, flashing lights activated by the train driver are
used to control traffic.

Carnarvon Highway

Similar to the Gwydir Highway, the Carnarvon Highway is also a State Highway, serving
the region to the north west of Moree.  It is located on the northern edge of town.  Most
north-south traffic using this highway passes through the town centre.

9.2.2 Over-Dimensional Vehicle Routes

Council has established alternative over-dimensional vehicle routes to ease the problem
of heavy vehicles in Moree. The purpose of these routes is to assist in the management of
and diversion of heavy vehicles away from the town centre. The designated routes are:

•  south west sector: Edward Street and Jones Avenue – Gwydir Highway west to
Newell Highway south;

•  north west sector: Gwydir Street and Mackenzie Street – Gwydir Highway west to
Carnarvon Highway via Newell Highway north; and

•  south east sector: Tycannah Street and Bulluss Drive – Gwydir Highway east to
Newell Highway south.

The 1999 traffic survey recorded 51 articulated vehicles per day in the northbound
direction (11% daily volume) and 68 southbound (12% daily volume) using the eastern
Tycannah Street route.

On the western Edward Street route south of the Mehi River, the articulated vehicle (HVA)
usage was lower with 3 vpd northbound and 4 vpd southbound recorded (3% and 4% total
flow respectively).  The low heavy vehicle volume on these western routes is attributed to
the survey being outside the wheat and cotton harvests. Data obtained from Council
indicate a peak truck flow of 109 articulated vehicles per day on Edward Street during
March 2001.

Anecdotal evidence suggests harvest traffic in Moree can peak at 200 to 300 trucks a day
over the 3 to 4 month long harvest period.

9.2.3 Local Road Network

Gosport Street

Gosport Street is a two-lane inner urban road with on-street parking permitted either side.
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At the southern end, between the Newell Highway and the Spa Baths, the road serves
industrial developments and several residences. Between the Spa Baths (Anne Street)
and the Gwydir Highway (Alice Street) the road frontage on the western side changes to
commercial business, and on the eastern side is the main frontage for the Moree railway
station. In this section the street is of sufficient width to accommodate rear to kerb angle
parking.

North of the Gwydir Highway (between Alice and River Streets) the road fronts a
residential area. This section of Gosport Street is also one of several routes used as
access to the Moree Showground, RSL (via River, Morton and Albert Streets) and the
town centre.

Existing traffic flow along Gosport Street is light, with an average two-way weekday flow of
1,407 vehicles per day (1,477 PCUs) recorded opposite the Spa Baths (May 2001). The
morning (AM) peak hour is 103 vehicles per day (7.3% of the daily flow) and the evening
(PM) peak hour is 150 vehicles per day (10.7% of the daily flow).

The two-way capacity of Gosport Street is in the order of 1,800 vehicles per hour and well
in excess of the current peak hour flows.

Figure 9.3 shows the 2001 AM weekday peak hour volumes at key locations along
Gosport Street. South of the Gwydir Highway, the intensity in traffic flow in Gosport Street
increases the further north one travels.

The midblock flow at the Spa Baths is considered to measure locally generated traffic and
additional to the flows derived from the highway network assignment model.

Bulluss Drive

Bulluss Drive is a local east-west link, located on the southern edge of town.  It connects
the Newell Highway with the main industrial and grain terminal area off Tycannah Street.
The road crosses the Narrabri to Moree railway line at a level crossing controlled by
flashing lights.

The separation distance between the railway and highway has limited storage (queuing
room) for vehicles wanting to access the highway (40 metres, storage for one 36m long
road train).

The intersection with the Newell Highway is a simple Tee junction. Separate turn lanes
have not been provided on the highway, and through vehicles heading north along the
Newell Highway tend to use the gravel shoulder to pass any right turning vehicles.
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Amaroo Drive

Amaroo Drive is a local east west road that services the south/western sector of Moree.
The Drive for the most part fronts open ground on the northern side (a former travelling
stock route) and on the southern side a mix of residences and commercial developments
(caravan park, short stay units and the like).

The intersection at the Newell Highway is a Tee junction similar to nearby Bulluss Drive
with no special provision on the highway for turning traffic. The close proximity of this road
to Bulluss Drive and Gosport Street intersections has operational implications that require
an integrated solution.

Morton Street South

Morton Street (south of the railway line) is a local road servicing the residential area of
east Moree and connects to Gwydir Highway east. The Gwydir Highway intersection is a
priority controlled cross road located near the rail level crossing.

Gwydirfield Road

Gwydirfield Road is two-lane rural road that loops through the Gwydirfield subdivision
located on the northern side of the Mehi River. The eastern end crosses the Werris Creek
to Moree railway line at an at-grade signpost controlled level crossing and Tee
intersections onto the Newell Highway.

The western end is a low standard route that connects directly onto Webb Avenue, a
local residential road beside the Moree Racecourse, which brings the Gwydirfield traffic
closer in to town before needing to access the Newell Highway. The road also crosses
beneath the Werris Creek to Moree railway line at the Mehi River Steel Bridge. The
clearance between the road and the underside of the bridge is limited (3.7 metres)
restricting use to smaller vehicles such as cars or light trucks.

9.3 RAILWAYS

There are three railway lines at Moree:

•  southern mainline – Moree to Narrabri line;

•  northern mainline – Moree to Camurra line (North Star); and

•  eastern siding/spur – recommissioned spur of former Moree to Inverell line.

The Moree-Narrabri line is the busier of the two main lines, with 78 train trips per week
(comprising 14 passenger, 49 freight and 15 maintenance trips – up and down total). The
less trafficked northern Moree to Camurra line carries 31 train trips per week up and down
(0 passenger, 24 freight and 7 maintenance).
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A grain terminal located off the Gwydir Highway, to the east of Moree (known as the
Agripark), operates on the Inverell line siding/spur. The frequency of train service using
this facility is expected to increase from an initial rate of 3 trains per week, to about 7 as
business develops, that is, to a total of 14 train trips per week. When combined with the
existing rail traffic, the number of train trips on the Moree-Narrabri line is 92 trips per
week.

9.3.1 Gwydir Highway Railway Crossing

At the Gwydir Highway, there is a level crossing which closes for the Explorer passenger
train to switch tracks. This occurs twice a day and can take up to 5 or more minutes at a
time as the driver manually changes the points.

Currently the level crossing at the Gwydir Highway is closed to road traffic 14 times a
week (twice a day) for the Explorer train, and 31 times a week for Camurra traffic.  This
equates to a total of 45 closures a week or 7 closures a day, averaging one closure every
three hours.

9.3.2 Future Developments

Queensland Rail (QR) has advised that there may be a rail link connecting the southern
line at Moree to the port of Brisbane. This proposal, should it proceed, is expected to
increase rail traffic on both the Moree-Narrabri line and the Moree-Camurra line by some
6 trains per day, that is, an additional 84 train trips per week.

In the future, should the rail developments into Queensland eventuate, then the number of
closures at the Gwydir Highway crossing could increase by a further 84 giving a total of
129 weekly or up to 19 closures a day, averaging one closure every 75 minutes.

9.4 EXISTING TRAFFIC COMPOSITION AND CHARACTERISTICS

A detailed analysis of the existing traffic composition and characteristics is detailed in
WP18. A summary of the key characteristics is provided below.

9.4.1 Local and Through Traffic

The traffic study has identified both local destination traffic and through traffic. Local
traffic includes traffic with the same origin and destination (for example, traffic that has
been recorded as originating in Mungindi, travelling into Moree, and returning to
Mungindi). Through traffic includes traffic with a different origin and destination.

Table 9.2 illustrates the distribution of traffic, with local traffic shown shaded. On the
Warialda and Collarenebri approaches to Moree (Gwydir Highway), over 50% of the traffic
is local, on the Mungindi approach (Carnarvon Highway) approximately 45% of the traffic
is local, while on the Narrabri and Goondiwindi approaches to Moree (Newell Highway),
approximately 25% of the traffic is local.
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The high proportion of local traffic, particularly on the Gwydir and Carnarvon Highways,
demonstrates the regional importance of Moree as a destination.

Table 9.2 1999 Typical 24 hr Vehicle Distribution (vehicles per day)

DestinationOrigin

Mungindi Goondiwindi Warialda Narrabri Collarenebri

Total

Mungindi 574 390 80 127 109 1,280

Goondiwindi 5 367 145 776 234 1,527

Warialda 236 90 636 87 121 1,170

Narrabri 234 756 95 421 313 1,819

Collarenebri 214 200 242 181 1,445 2,282

Total 1,263 1,803 1,198 1,592 2,222 8,078

Note: The matrix distinguishes between through traffic (destination different than origin) and local destined town traffic
(same destination and origin – cells shown shaded).

9.4.2 Duration of Stay

Data from the duration of stay survey (Table 9.3) shows that a significant proportion of
light and heavy vehicles presently stop at Moree. Only 38.4% of heavy vehicles and
25.8% of light vehicles do not stop in Moree but travel straight through (as they have a
travel time of less than 16 minutes). This represents less than one-third (29.8%) of the
total vehicles passing through the town. This is in contrast to the results of the studies for
the Coonabarabran Bypass (Connell Wagner, 1999) where it was found that 52% of cars
and 81% of trucks did not stop in the town.

Table 9.3 Newell Highway Trip Travel Time (1999) (minutes)

Heavy Vehicles Light Vehicles Total VehiclesTrip Duration

No. of
Vehicles

% of
Traffic

No. of
Vehicles

% of
Traffic

No. of
Vehicles

% of
Traffic

16 mins or less 596 38.4 877 25.8 1,473 29.8

17 mins – 1 hour 409 26.4 1,071 31.5 1,480 29.9

1 – 2 hours 169 10.9 520 15.3 689 13.9

2 – 4 hours 177 11.4 445 13.1 622 12.6

4 – 6 hours 101 6.5 377 11.1 478 9.6

6 – 11 hours 101 6.5 109 3.2 210 4.2

TOTAL 1,552 100.0 3,399 100.0 4,952 100.0
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9.4.3 Accident Rates

Analysis of the RTA accident records for the Newell and Gwydir east Highways in Moree
(Appendix of WP18) show that, over a five year period (between 1 July 1995 and 30 June
2000), there were a total of 100 reported accidents (74 on the Newell and 26 on the
Gwydir Highway). Of the combined highway total within the town there were 0 fatality, 47
injury and 52 towaway accidents, including 11 pedestrian accidents.

Contrary to community perceptions regarding articulated vehicles and safety on the
Newell Highway, only 5 accidents (average of one per year) involved articulated vehicles,
even though this vehicle group constitutes a third of the through traffic stream. Also, of the
11 reported pedestrian accidents only 1 was associated with an articulated vehicle.

In the town centre (Balo Street), there were 26 accidents recorded over the five years, 6
involved pedestrians and 2 involved articulated trucks. The majority of the pedestrian
accidents (5) occurred prior to December 1998 at the now signalised Heber/Balo Street
intersection.

In Frome Street south (Bulluss Drive to Alice Street), 33 of the 48 accidents occurred
within 50 metres of intersections and involved 17 injury and 31 towaway.

On the Newell Highway, 70% of the accidents (52 out of 74) occurred at intersections
where the exposure to conflict is greatest.

9.5 PREDICTED TRAFFIC GENERATION

9.5.1 Traffic Model

The focus of the traffic model developed during the route selection phase primarily
centred on identifying the amount of through traffic on the Newell Highway and quantifying
how many heavy vehicles could be attracted out of the town centre. Limited consideration
was given to internal and circulatory traffic within the town centre area and to light vehicle
traffic from Gwydir Highway west.

In 1999 Moree Plains Shire Council initiated a beautification and traffic-calming scheme in
the town centre. The introduction of reverse angle on-street parking, marked pedestrian
crossings and new intersection arrangements (signals and roundabouts) along the Newell
Highway since the bypass study commenced has had an impact on vehicle travel speeds.

As the time taken to drive through town is a direct measure of the delay, friction and
congestion that motorists are subject to when travelling through the town centre, the travel
times for the Newell Highway were resurveyed in May 2001 and the traffic model updated
at that time.
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9.5.2 Future Traffic Flows

Predictions of future traffic flows were made using growth rates based on historic AADT
data obtained from the RTA for the existing highways (see Table 9.4).

Table 9.4 Network Traffic Growth

AADT Growth RateHighway

1972 1999 Actual Adopt

Newell Highway (north)

West of MR232, Mungindi Road (Carnarvon
Highway) (Stn 91383)

3689 8657 3.1%

South of Heber Street (Stn 91379) 8937 16231 2.2 %

2.5%

Newell Highway (south)

South of SH12, Alice Street (Stn 91385) 7099 15497 2.8%

South of Jones Avenue 3386 6397 2.3%

2.5%

Gwydir Highway (east)

East of SH17, Frome Street (Stn 91377) 5981 8765 1.4% 1.4%

Gwydir Highway (west)

West of SH17, Balo Street (Stn 91380) 4677 7893 1.9% 1.9%

Carnarvon Highway

north of SH17 (Stn 91387) 1751 2989 1.9% 1.9%

It should be noted that the effect on traffic growth from possible changes in transport
economies has not been taken into account. Changes in say rail use, price of fuel, vehicle
load limits (a B-triple can carry 20 tonnes more than a B-double) would have the potential
in the long term to reduce heavy vehicle volumes.

For planning and study purposes, the year 2003 was adopted as the earliest date that the
bypass could become operational. Figure 9.4 illustrates predicted traffic flows in 2003
without a Bypass.

9.6 PREDICTED TRAFFIC PERFORMANCE

9.6.1 Highway Network Performance

Figure 9.5 illustrates the 2003 predicted daily traffic flow on the highway network with the
proposed Bypass (vehicles per day).
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The introduction of a bypass of the town centre into the highway network does not result
in an identifiable change to the distance travelled on the network (see Table 9.5).
However, a benefit of the proposed Bypass is that the operating efficiency of the overall
highway network is improved, with time spent travelling predicted to reduce by 8%.
Vehicle hours of travel on the highway network for the year 2005 fall from 542,025
(existing situation) to 496,954 with the proposed Bypass.

Table 9.5 Highway Network Performance Statistics (2005)

Million Vehicle Kilometres
Travel per annum

Vehicle Hours Travel per
annum

Description

WITHOUT
Bypass

WITH Bypass WITHOUT
Bypass

WITH Bypass

Light vehicles (LV) 18.2 18.4 355,145 340,612

Small heavy vehicles (HVS) 1.8 1.8 34,675 28,948

Articulated heavy vehicles (HVA) 8.1 7.9 152,205 127,394

Network Total 28.1 28.1 542,025 496,954

The proposed Bypass is a quicker route (16% less vehicle hours of network travel) that
would lead to a natural attraction of heavy vehicles away from the town centre.

9.6.2 Bypass Road Performance

The proposed Bypass would mainly carry north south through traffic between the Newell
Highway, Carnarvon Highway and Gwydir Highway east. External to Moree local destined
traffic, including traffic from the Gwydirfield subdivision, may use the proposed Bypass for
access to the Moree town centre, the Moree south district and the industrial estate off
Bulluss Drive.

Table 9.6 outlines the predicted daily traffic flow on the proposed Bypass.

Table 9.6 Predicted Daily Traffic Flow on the Bypass

North of Gwydir Highway South of Gwydir HighwayDirection of
travel LV HVS HVA Total LV HVS HVA Total

Vehicles per day
2003

Northbound 842 138 643 1623 1433 178 646 2257

Southbound 781 141 658 1580 1278 174 647 2099

Both directions 1623 279 1301 3203 2711 352 1293 4356
2013

Northbound 1045 176 819 2040 1648 218 822 2688

Southbound 982 179 835 1996 1469 213 817 2499

Both directions 2027 355 1654 4036 3117 431 1639 5187
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Table 9.6 Predicted Daily Traffic Flow on the Bypass

North of Gwydir Highway South of Gwydir HighwayDirection of
travel LV HVS HVA Total LV HVS HVA Total

2023

Northbound 1301 224 1043 2568 1931 268 1047 3246

Southbound 1238 228 1060 2526 1721 261 1033 3015

Both directions 2539 452 2103 5094 3652 529 2080 6261
Passenger Car Units (PCUs) per day
2003

Northbound   884  205 1935  3024 1505  265 1945  3715

Southbound   820  210 1981  3011 1342  260 1947  3549

Both directions 1704  415 3916  6035 2847  525 3892  7264
2013

Northbound 1097  262 2464  3823 1730  324 2476  4530

Southbound 1032  267 2514  3813 1542  317 2459  4318

Both directions 2129  529 4978  7636 3272  641 4935  8848
2023

Northbound 1336  333 3139  4808 2028  400 3153   5581

Southbound 1330  340 3192  4862 1807  389 3110   5306

Both directions 2666  673 6331  9670 3835  789 6263 10887

Urban Section

The two-way capacity of the urban midblock section to the south of the Gwydir Highway is
1,800 vehicles per hour, or 900 vehicles per hour per lane. The predicted peak hour flow,
with the local Gosport Street generated component included, is 630 vehicles per hour
(year 2023) (volume to capacity ratio 0.7).  This does not exceed the capacity.

In 2003 (at the opening of the proposed Bypass), traffic on Gosport Street can be
expected to increase from the present 1,416 vehicles a day to 4,360 a day, a three fold
increase.

Rural Section

In the rural bypass section north of the Mehi River, the operational midblock Level of
Service is predicted to not exceed LoS C, 20 years after opening (see Table 9.7).

The midblock traffic flow on the proposed Bypass would need to increase to around 1,200
vehicles per hour or 1,570 PCUs per hour (LoS D the upper limit intervention trigger)
before consideration should be given to providing additional road capacity.
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Table 9.7 Level of Service on the Rural Section of the Bypass

Year Two-Way Peak
Hour Flow

(veh per hr)

LoS Two-Way Peak
Hour Flow

(pcu’s per hr)

LoS

2003 320 B 604 C

2013 404 B 764 C

2023 509 C 967 C

9.6.3 Gwydir Highway East (Alice Street)

The Gwydir Highway would serve as an alternative access to Moree for the Gwydirfield
residents and motorists from the north. Traffic on the Alice Street section is expected to
increase from approximately 5,300 vehicles per day at present to 6,300 vehicles per day
at opening, year 2003 (see Table 9.8).  This represents a 19% increase.

At a peak hour to daily volume ratio of 10%, the two-way midblock capacity on the Gwydir
Highway of 1,800 vehicles an hour is not exceeded (volume to capacity ratio 0.35 for year
2003 and 0.38 for year 2023).

Alice Street has ample capacity to cope with the increase in traffic.

Table 9.8 Predicted Daily Traffic Flow on Gwydir Highway WITH a Bypass

West of Bypass East of BypassDirection of
travel

LV HVS HVA Total LV HVS HVA Total

Vehicles per day

2003

Eastbound 2793 104 242 3138 2654 98 230 2982

Westbound 2781 103 241 3125 2623 97 227 2947

Both directions 5574 207 482 6263 5277 196 457 5929

2013

Eastbound 3058 113 265 3436 2842 105 246 3193

Westbound 3034 112 262 3409 2775 103 240 3118

Both directions 5617 208 486 6311 5617 208 486 6311

2023

Eastbound 3394 126 294 3813 3069 114 265 3448

Westbound 3353 124 290 3767 2954 110 256 3319

Both directions 6746 250 584 7580 6023 223 521 6767

Passenger Car Units (pcu’s) per day

2003

Eastbound 2775 195 456 3426 2698  190 443 3331

Westbound 2764  194 454 3412 2645  186 434 3266

Both directions 5539 390 909 6838 5344 376 877 6597
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Table 9.8 Predicted Daily Traffic Flow on Gwydir Highway WITH a Bypass

West of Bypass East of BypassDirection of
travel

LV HVS HVA Total LV HVS HVA Total

2013

Eastbound 3032 213 498 3743 2897 204 476 3576

Westbound 3008 212 494 3714 2799 197 460 3455

Both directions 6040 425 992 7457 5695 401 935 7031

2023

Eastbound 3357 236 551 4145 3136 221 515 3872

Westbound 3316 233 545 4094 2978 210 489 3677

Both directions 6674 470 1096 8239 6114 431 1004 7549

9.6.4 Intersection Performance

Intersection performance was assessed using the specialist INTANAL computer model.

INTANAL is used to determine the optimum layout of signalised or unsignalised
intersections (for example, roundabouts, priority controlled Tee or crossroads). The model
establishes the number of lanes and, in the case of turning lanes, the storage length, as
well as the best phasing arrangement in the case of traffic signals.  It also quantifies the
performance in terms of delay and operational Level of Service.

As well as traffic volumes, inputs into INTANAL include pedestrian volumes, safe
pedestrian crossing times, parking in the vicinity of the intersection, road grade and
volume of heavy vehicles (expressed in the flow volume as passenger car units).

For the proposed Bypass, intersection analysis was carried out on traffic predictions for
the year 2023. The AM peak hour was conservatively taken as 10% of the daily flow (the
peak hour in Moree is generally 7% of the daily flow). To account for the large proportion
of heavy vehicles in the traffic stream, pcu’s were used. The evening peak was taken as
the reverse of the morning peak.

Figure 9.6 shows the predicted AM peak hour flows (2023) at the key intersections along
the proposed Bypass route. The flows include local traffic generated by the industrial
section of Gosport Street.

The traffic assessment has found that, with the clarification of harvest traffic volumes (200
to 300 vehicles a day on the network) and confirmation of local traffic flows on Gosport
Street (May 2001 field survey), the previous intersection assessments were conservative.
Initial assumptions regarding harvest and local traffic proved to be overstated.
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Bulluss Drive/Newell Highway Intersection

As part of the revised project scope, separate right and left hand turn lanes for Bulluss
Drive bound traffic were provided in the Newell Highway. The intersection is to operate
under signpost control requiring Bulluss Drive exiting left and right turn traffic to give way
to the Newell Highway.

The operational Level of Service during both AM and PM peak hours predicted for the
year 2023 is expected to be LoS B.  The average intersection delay is predicted to be 1.8
and 1.5 seconds respectively.

As a result of sensitivity testing for a 20% increase in traffic flow, the Level of Service
during the morning peak was found to change to LoS F (intersection delay 36.1 seconds).
Right turning traffic from the Newell Highway would experience unacceptable delays (70+
seconds) while waiting for gaps in the southbound highway traffic stream.

The sensitivity analysis indicates that the performance of a sign controlled intersection
would deteriorate in the future if high fluctuations in traffic flow occur. Upgrading the
intersection to traffic signal control would overcome this deficiency should it occur , and
improve the Level of Service to LoS B. Note that this does not form part of the proposed
Bypass design or mitigation measures, but may need to be implemented at some stage in
the future.

Frome Street South/Bypass Intersection

Similar to Bulluss Drive, the Frome Street/bypass intersection is sign controlled.
Southbound traffic on Frome Street would be required to giveway to the proposed Bypass.

The operational Level of Service during both AM and PM peak hours, predicted for the
year 2023 is expected to be LoS B, with the average intersection delay 2.5 and 1.5
seconds respectively.

As a result of sensitivity testing for a 20% increase in traffic flow, the Level of Service
during the morning peak was found to change to LoS F (intersection delay 14.3 seconds).
Right turning traffic from Frome Street would experience unacceptable delays (11/2
minutes per vehicle) while waiting for gaps in the southbound highway traffic stream.

Again, sensitivity analysis indicates that the performance of the intersection would
deteriorate in the future if high fluctuations in traffic flow occur. Upgrading the intersection
to a roundabout would overcome this deficiency should it occur (LoS B, right turn delay
reduced from 100 to 14.3 seconds per vehicle). Note that this does not form part of the
proposed Bypass design or mitigation measures, but may need to be implemented at
some stage in the future.
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Gwydir Highway/Bypass Intersection

The Gwydir Highway/Bypass intersection would be integrated with the adjacent railway
level crossing and signal controlled. The operational Level of Service to the year 2023 is
predicted to be LoS A with an average intersection delay of 6.5 seconds. The average
delay to eastbound through traffic on the Gwydir Highway is 14 to 15.5 seconds per
vehicle.

The good intersection performance did not significantly change when analysed for a 20%
increase in traffic volumes, with LoS A maintained.

Former Newell Highway/Bypass Intersection

This intersection is also sign controlled and is found to operate, for the year 2023, at LoS
B, with an average intersection delay of 4.7 seconds per vehicle. This good level of
service does not alter when tested for a 20% increase in volumes.

Local Road/Bypass Intersections

The local roads of Jones Avenue, Thompsons Avenue, Adelaide Street in the industrial
section of Gosport Street, and Gwydirfield Road in the rural northern section, intersect as
sign controlled Tee intersections with the proposed Bypass.

After analysis of the intersections, assuming a side road volume of 10 right and left turn
vehicles, the operation level of service to the year 2023 was found to be LoS B.

Gosport Street and Morton Street/Gwydir Highway Intersections

The performance of the existing Gosport Street/Gwydir Highway intersection, analysed as
a sign controlled intersection, is predicted to change from the present operational LoS A
(2001) to LoS B (2023). The average vehicle delay experienced by motorists on Gosport
Street would double, increasing from 11 to 25 seconds per vehicle in the AM peak hour,
and from 11 to 22 seconds per vehicle in the PM peak hour.

The traffic flow on Morton Street is not considered to be dissimilar to the present Gosport
Street, and would operate with a similar level of performance.

To help avoid vehicles stopped at the proposed Bypass traffic lights blocking the Gosport
and Morton Street intersections, ‘keep clear’ zones would be marked on the pavement.

9.7 POTENTIAL IMPACTS OF THE PROPOSED BYPASS

9.7.1 Impacts on the Town Centre

The Newell Highway currently passes through the Moree town centre along Balo Street
and Frome Street south.
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The main traffic impact of the construction and operation of the Bypass will be the
redistribution of both existing and projected future traffic. The Bypass will provide an
alternative north-south traffic corridor and an alternative crossing of the Mehi River, to the
east of the town centre. This alternative corridor will benefit not only longer distance
through traffic, but also local traffic movements.

The Bypass will attract all Newell Highway through traffic, and a high percentage of
Carnarvon Highway traffic (unlike the suggested outer routes). Traffic on the Gwydir
Highway (to and from the west) will still need to pass through the town centre.  Factors
that naturally encourage articulated vehicles to use the Bypass are:

•  the length of low speed urban section (50km/h town limit) would be half that of the
present Newell Highway (1.8 km Bypass versus 4.4 km Balo/Frome Streets);

•  the number of intersections would be significantly reduced (from 19 on the
Balo/Frome Street route to 8 on the  Bypass);

•  the conflict points and complexity of intersections would be less (1 traffic signal, 5
cross roads, 3 roundabouts, 10 Tee junctions on existing Newell Highway route
reduced to 1 traffic signal, 7 tee junctions on the Bypass);

•  the length of road with on-street parking would be less (1.4 km on the Bypass
versus 4.0 km on Balo/Frome Streets);

•  the travel time on the Bypass would be reduced by over 3 minutes (9.3 minutes
along the existing highway versus 5.6 minutes predicted for the Bypass); and

•  the Bypass route as a Newell Highway alternate through route is direct.

Predictions from the traffic assignment model for the year 2005 indicate that, with the
introduction of the proposed Bypass into the highway system, the external to Moree
generated traffic can be expected to change as described below.

Balo Street – between Heber and Gwydir Streets

•  6,275 vehicles a day (9,545 AADT equivalent) reducing to 2,415 vehicles a day
(2,701 AADT equivalent); and

•  on average, some 1,300 articulated trucks a day would be attracted to the proposed
Bypass, resulting in a 94% reduction on Balo Street (1,446 vehicles a day reducing
to 81) – from one articulated heavy vehicle every minute in the town centre, to one
every 17 or so minutes.

Frome Street south – north of Jones Avenue

•  4,003 vehicles a day (7,002 AADT equivalent) reducing to 946 vehicles a day (2,570
AADT equivalent); and
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•  articulated trucks reducing from 1,372 vehicles a day on Frome Street south to 81,
also a 94% reduction.

Introduction of the proposed Bypass, with less traffic congestion, fewer cross roads and
more efficient travel, would attract through and articulated vehicles away from the town
centre.  This has the potential to lead to positive impacts on the environmental amenity
within the town centre.

Less traffic, road noise, dust and grime together with a reduced sense of danger and risk
would potentially contribute to improving the general amenity and attraction of the town
centre.  On-street parking, general traffic circulation and pedestrian movement would
potentially become easier.

9.7.2 Impacts on Local Area Access

The integration of the proposed Bypass with the local street network and adjacent
residential, business and industrial land uses is considered to be a necessary
enhancement to preserve the fabric of the area.

To achieve this, several changes to the local street network are envisaged.

Amaroo Drive

To enhance community use, it is proposed that Amaroo Drive would traverse the former
TSR and link directly onto Frome Street to the north of the proposed Bypass. This
arrangement would separate the Bypass function (through vehicles) from local Moree
traffic.

Anne Street

In the business area near the Spa Baths, it is proposed that Anne Street would connect
directly onto the retained northern section of Gosport Street. Separating the proposed
Bypass function (through traffic) from local community use would improve local amenity
and safety. Additional parking in Gosport Street opposite the existing businesses could be
provided, resulting in a 40% increase in the availability of parking.

Morton Lane

The northern end of the Morton Lane would be extended across the edge of the proposed
detention basin to Gosport Street. Extending the lane would enable rear property access
to be provided and for a local depression to self-drain.

9.7.3 Pedestrian Traffic

Road traffic acts as a dynamic barrier to pedestrians. Recent research undertaken in
Australia enables this potentially divisive effect to be quantified in terms of the delay
experienced by a pedestrian waiting to cross a traffic stream.
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The introduction of the proposed Bypass to Gosport Street would result in increased traffic
flow. It is predicted that the present hourly flow of 105 PCUs per hour would increase to
approximately 1200 PCUs per hour (year 2023).  This would result in a corresponding
increase in delay to pedestrians of 9 seconds during the peak traffic hour, an increase
from the present 3 seconds to 12 seconds average delay.

The proposed Bypass would not increase the risk of pedestrian accidents at the railway
line. However the design recognises the fact that there are east-west pedestrian
movements that need to cross the north-south alignment of the proposed Bypass.
Pedestrian safety has been an important issue in relation to the development of the
proposed Bypass.  For this reason, the Bypass design includes pedestrian refuges
between the north and southbound lanes at the more frequented crossing points. These
points have been identified close to the intersections with Jones Avenue, Thompsons
Avenue, Adelaide Street, and at Moree railway station, and are in addition to the full
pedestrian crossing facilities proposed at the Gwydir Highway (Alice Street)/Bypass
intersection.

9.7.4 Cyclists

The proposed Bypass is unlikely to attract high cyclist usage, as the main movement of
people in Moree tends to be in the east west direction, rather than north south, and to be
contained within the urban area.

In the rural section, and on both sides of the proposed Bypass, cyclists could use the 2m
wide sealed shoulders provided. Across the Mehi River Bridge, the proposed Bypass
shoulders would reduce to 1.2 m. This narrower width (including 30m of transitions at both
ends of the bridge) would extend for a distance of approximately 210 metres.

Within the fully constructed urban section north of the Spa Baths, 3.0 m parking shoulders
or 3.5 m left turn lanes could be used. South of the Spa Baths, other than wide medians at
the refuge bays to accommodate the across road movement, no special provision has
been made. Adjacent less trafficked local streets could be used for any north south
movement.

Cyclists currently travelling on the Newell Highway could be expected to stay on the
current route and head into Moree.

9.7.5 Access to Properties

Vehicular access is largely maintained to all properties fronting the proposed Bypass.
Detailed description of proposed access to properties is contained in Table 9.9. Property
reference numbers in this table refer to the Gosport Street property inventory shown in
Figure 1.7 to Figure 1.12.
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Table 9.9 Summary of Access Provisions to Frontage Properties

Property
Reference

Current Use Provision

Bulluss Drive to Jones Avenue

Q2 Residential Driveway extension off Bypass.

Q3 Railway
property

No special provision, accessibility maintained

Q4 Residential Road shoulder/verge unaffected by new works, current driveway access
maintained

Q5 Residential Road shoulder/verge unaffected by new works, current driveway access
maintained

Q6 Residential Road shoulder/verge unaffected by new works, current driveway access
maintained

Q7 Residential Road shoulder/verge unaffected by new works, current driveway access
maintained

Q8 Residential Road shoulder/verge unaffected by new works, current driveway access
maintained

V1 John Deere
dealership

Current northern access maintained off modified Amaroo Drive

T3 Boral Fuel
Depot

Tanker delivery of bulk gas is via the rear off Gosport Street. Rear
driveway reconstructed to cater for large vehicle delivery from the north.
Outer shoulder available for stationary vehicle while gate opened

T4, T5 South Moree
Investments

Current driveways affected by new intersection works reconstructed

T6 Gwydir
Industries
workshop

Road shoulder/verge unaffected by new works, current driveway access
maintained

T7 Moree Header
Sales &
Service

Road shoulder/verge unaffected by new works, current driveway access
maintained

T8, T9 &
T10

Grainland
Depot

Road shoulder/verge unaffected by new works, current driveway access
maintained

Jones Avenue to Spa Baths

Q9  & Q10 Williams Grain
Depot

Current mode of operation is for articulated vehicles to reverse across
Gosport Street. Mode and provision of access to be resolved with
operator/owner.  Q10 is a vacant lot unaffected by the new works, current
driveway access available

Q10 Williams Grain
Depot

Vacant lot, road shoulder

Q11 Mobil Fuel
Depot

Road shoulder unaffected by new works, current driveway access
maintained

Q12 Mobil Fuel
Depot

Road shoulder unaffected by new works, current driveway access
maintained

Q13 Ampol Fuel
Depot

Road shoulder unaffected by new works, current driveway access
maintained

Q14 Ampol Fuel
Depot

Road shoulder unaffected by new works, current driveway access
maintained
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Table 9.9 Summary of Access Provisions to Frontage Properties

Property
Reference

Current Use Provision

Q17 SRA, Former
Caltex Fuel
Depot (under
remediation)

Road shoulder unaffected by new works, current driveway access
maintained

M1 & M2 Former
Austrack site
and store area

Driveway off Bypass

S1, S2 &
S3

B & W Rural Central median turn lane provided, road shoulder unaffected by new
works, current driveway access maintained

S4 Barwon
Timbers

Current mode of operation is for vehicles to reverse from Gosport Street.
Mode and provision of access to be resolved with operator/owner

R2 Business Central median turn lane provided, road shoulder unaffected by new
works, current driveway access maintained

R3 Business Central median turn lane provided, road shoulder unaffected by new
works, current driveway access maintained

R4 Moree
Powdercoaters

Central median turn lane provided, road shoulder unaffected by new
works, current driveway access maintained

R5 Residential Road shoulder unaffected by new works, current driveway access
maintained

R6 Residential Road shoulder unaffected by new works, current driveway access
maintained

R7 & R8 Shell Fuel
Depot

Access off Adelaide Street unaffected

K1 Moree
Aluminium and
Glass

Rear lane access unaffected

K2 Inverell Dairies
Pty

Road shoulder unaffected by new works, central turn bay island to be
located to ensure driveway access maintained

K3 Residential Road shoulder unaffected by new works, current driveway access
maintained

K4 Residential Road shoulder unaffected by new works, current driveway access
maintained

K5 Residential Road shoulder unaffected by new works, current driveway access
maintained

K6 Residential Road shoulder unaffected by new works, current driveway access
maintained

K7 Hot Springs
Motel

Road shoulder unaffected by new works, current driveway access
maintained

K8 Residential Road shoulder unaffected by new works, current driveway access
maintained

K10 Vacant land
(future
extension of
Spa Baths)

Access can be provided if and when required

K11 Moree Spa
Baths

Access off Anne Street unaffected

H8a Residential Gosport Street and rear Morton Lane access provided
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Table 9.9 Summary of Access Provisions to Frontage Properties

Property
Reference

Current Use Provision

North of Mehi River

B1 Gwydirfield
Homestead

Frontage Driveway provided

B2 Torelliana Frontage Driveway provided

B3 Hi-Fields Frontage Driveway provided

B4 Longlands Frontage Driveway provided

B5 & B6 (Part)
Katanning

Frontage Driveway provided

B7 Stormont Frontage Driveway relocated to straight

B8 Chevale Pty
Ltd farm

Frontage driveway maintained off down graded section of former Newell
Highway

A2, A3 Moree
Racecourse

Current access unaffected

Other

D1 Former
Woolstore site

Existing access off Morton Street north retained

F1 Moree
Showground

Access to Showground and Caretakers cottage off River Street retained

The two properties where further resolution is required with the owner/occupiers are at
Williams Grain Depot and Barwon Timbers. At both locations delivery vehicles often
reverse across Gosport Street blocking traffic flow. Changing the mode of delivery or
loading/unloading procedures, widening of driveways and perhaps modifying internal
operations may achieve outcomes that benefit both businesses and users of the proposed
Bypass.

Within the Gwydirfield subdivision, access would be provided to each property (7 in
number). Should the land use zoning of the area change, permitting subdivision of these
properties, the number of driveways are likely to be rationalised and a separate service
road with limited access points considered.

9.7.6 Rest Areas and Driver Reviver Services

Driver fatigue is one of the primary contributing factors to road trauma on Australian
roads. Crash statistics indicate fatigue is involved in one out of five fatal crashes. Light
vehicle rest areas significantly contribute to reducing driver fatigue. Rest areas are usually
located away from the fast moving traffic, and encourage drivers to refresh themselves by
breaking their journey.

Truck rest areas are provided for drivers to stop so they can meet the strict requirements
for driving hours and rest breaks. They also provide opportunity for checking of loads,
tyres and completing of logbooks.
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In the vicinity of Moree, the designated light vehicle and truck rest areas are combined.
They can be found at:

•  Newell Highway:

− 24km south of Narrabri,

− 6km north of Moree (118km south of Qld border);

− 38km north of Moree (86km south of Qld border); and

− 84km north of Moree (40km south of Qld border).

•  Gwydir Highway:

− 50 km west of Moree (90km east of Collarenebri); and

− 90km west of Moree (50km east of Collarenebri).

Moree is also a nominated ‘driver reviver’ stopping point.  During the main holiday periods
and long weekends, drivers are encouraged to break their journey and participate in a
light refreshment.

The proposed Bypass would not impact these rest areas and, being located close to the
town, continue to make Moree an alternative stop over.

9.7.7 Future Developments

As well as a potential future Queensland rail link (discussed above) there are several
intended developments that could potentially impact in the future on the proposed Bypass
(or vice versa). These are all outside the scope of the current Bypass proposal. However,
future developments and their implications are discussed below.

East West Gwydir Highway Link

To overcome the problem of trucks travelling past residences on the over-dimensional
vehicle route along Edward Street, Council indicated that consideration should be given to
an east west link between the Gwydir Highway west and the Newell Highway/proposed
Bypass.  Possible alternative routes for these new links under consideration are:

•  locating the link within the former Travelling Stock Route (TSR) to the north of
Amaroo Drive; and

•  routing the link south around the Moree Airport prior to connecting onto the Newell
Highway.



NSW RTA and DOTARS
Proposed Newell Highway Bypass of the Moree Town Centre EIS

DOCUMENT NO.: VA0216-DC-D-EIS Rev: 0 Page 9-30

The proposed Bypass, and Frome Street/Bulluss Drive intersection arrangement, does not
preclude a north of Amaroo Drive route or changes in intersection layout (traffic signals or
roundabout) at a later time.  An arterial link north of Amaroo could impact on Council’s
proposal for a truck parking station off Frome Street.

Developments in the industrial area east of the railway line and the possible need to
provide a bridge over the railway tracks may complicate extending the link to Gwydir
Highway east.

Carnarvon Highway Link

Throughout the community consultation process, frequent mention was made of a
possible Carnarvon Highway link to connect onto the proposed Bypass or northern section
of Newell Highway. One of the alignments suggested is along the lane to the north of the
present Newell Highway.

The proposed Bypass would not impact on the potential formalisation of this link in the
future.

Moree Link Road Rail Interchange

The Moree Link Road Rail Interchange is expected to generate 50 truck movements a
day, potentially peaking at 200 truck movements a day, should the project prove
successful. The interchange operation is likely to be 24 hours a day and generate 2 trains
a week.

The impact on the Newell Highway is expected to remain unchanged.

Gwydirfield Subdivision

Council is considering changing the town plan to permit smaller holdings within the
Gwydirfield rural subdivision. The increase in residential density would generate more
road traffic. Assessment and mitigation of impacts on the proposed Bypass and
Gwydirfield Road intersection would form part of the development works.

Truck Parking Station off Frome Street

Council is also considering formalising a truck parking station in the former TSR opposite
the Caravan Park in Amaroo Drive. A possible layout is shown on the Urban Design and
Landscape drawings (see Section 14). This facility can be incorporated without adverse
impacts on the proposed Bypass.

9.7.8 Potential Impacts during Construction

The Bypass involves building some 2.0km of rural highway, 2.4km of urban highway,
several intersections, a detention basin and a 150m long bridge over the Mehi River.
Construction would be completed over an 18-month period.
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The existing Newell and Gwydir Highways and local Morton and Gosport Streets would be
the main external access routes used for the transporting of machinery and materials to
and from the Bypass work site.

Work site access for construction traffic would be controlled in accordance with the RTA’s
policy and practices and traffic routes to and from the Bypass would be to the consent of
both the RTA and Moree Plains Shire Council.  Disruption to local roads would be kept to
a minimum and property access would be maintained.

The transportation of earthwork and pavement material by truck would be the dominant
traffic movement.  Semitrailers would also be used in the transport of pipes, culverts,
bridge units and other precast items.  For this type of project it is expected that earthwork
machinery would for the most part stay within the Bypass, particularly for the section north
of the Spa Baths.

Re-use of salvaged road base in the construction works would assist in reducing the need
to import materials from local quarries and lessen the construction traffic load on the
existing road network.

Newell Highway Intersections

Disruption to traffic flow at the two Newell Highway intersections (southern and northern)
is expected to be minimal, as the majority of the Bypass road works are clear of existing
carriageways.

Urban Section

In the urban area south of the Spa Baths the Bypass construction is confined to
reconstruction of the central traffic lanes in Gosport Street and would take several months
to complete.

This has the potential to impact on access to frontage businesses and residential
properties.  To contain the impact, the road should be constructed half road at a time, and
temporary driveways to properties provided at all times.

Rural Gwydirfield Section

North of the Mehi River, the proposed Bypass occupies a portion of the existing
Gwydirfield Road and the gravel lane at the rear of the racecourse.  Seven frontage
properties occur within this section.  The provision of temporary sidetracks during
construction would ensure resident/owner access and limit disruption.

Mehi River Bridge Site

Construction of the Mehi River Bridge would facilitate north south movement of
construction materials and equipment across the river and limit construction traffic impacts
on the local community and Moree’s road network.
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At the bridge site itself, construction tracks and work area would be contained (as shown
in Figure 9.7) to limit the impacts on adjacent flora and fauna. The bridge site is also clear
of the existing Gwydirfield Road and construction would not interfere with the local area
traffic.

9.7.9 Positive Impacts of the Proposed Bypass

The benefits of the proposed Bypass are such that articulated vehicles using the Newell
and Carnarvon Highways would be attracted to the proposed Bypass, and not travel
through the town centre.  This has the potential to enable the centre of Moree to become
a more ‘people orientated’ place.  The town centre would become quieter and easier to
move around within.  Balo Street would be subject to less traffic.  General travel would be
easier; pedestrians would feel safer; and nuisance odours and grime would reduce
thereby improving overall amenity.

Factors that would encourage articulated vehicles to use the proposed Bypass include:

•  the length of the low speed (50 km/h) urban section would be half that of the present
Newell Highway (1.8 km vs 4.4 km);

•  the number of intersections would be significantly reduced (from 19 to 8);

•  the complexity of intersections would also be reduced (from 1 traffic signal, 5 cross
roads, 3 roundabouts, 10 Tee junctions reduced to 1 traffic signal and 7 Tee
junctions);

•  the length of road with on-street parking would be less (1.4 lineal km versus 4.0 km);

•  the travel time on the proposed Bypass would reduce by over 3 minutes (9.3
minutes versus 5.6 minutes); and

•  the Bypass becomes the more direct through traffic route for Newell Highway traffic
compared to the former Frome/Balo Street route.  Moree bound vehicles are
required to deviate off the Bypass.

From a driver’s perspective, the proposed Bypass would be considered a substantially
safer route.  Accident exposure on that route would be significantly less when compared
to the existing Newell Highway, ‘points of conflict’ (points where vehicle paths either cross,
merge or diverge) at intersections reducing from a total of 290 to 79, a 73% reduction.

If the existing Newell Highway along Balo Street was to remain as is, and the proposed
Bypass was not constructed then:

•  congestion, delay, noise, and loss of amenity in the town centre would continue to
increase.  Articulated vehicles are predicted to increase from the current 1200 to
1800 vehicles per day;



N

Date :

File Name :

Source :

Figure 9.7

CONSTRUCTION AREA AT MEHI RIVER BRIDGE

5 August 2002

VA0216_171.cdr

Copyright Universal Press Pty Ltd & Telstra Corporation Ltd, 1996

PROPOSED NEWELL HIGHWAY BYPASS OF THE MOREE TOWN CENTRE EIS



NSW RTA and DOTARS
Proposed Newell Highway Bypass of the Moree Town Centre EIS

DOCUMENT NO.: VA0216-DC-D-EIS Rev: 0 Page 9-34

•  the community perception and unease over safety would persist and possibly
exacerbate as traffic volumes grow; and

•  transport operators would continue to incur increased transport costs.

9.8 MITIGATION MEASURES

A number of measures have been incorporated into the design of the proposed Bypass
that would have the effect of mitigating against adverse traffic impacts, as discussed
below:

•  to ensure continuity of the highway network with a Bypass, the former section of the
Newell Highway between Alice Street and Heber Street is to become part of the
Gwydir Highway and the section between the Carnarvon Highway and the Bypass
an extension of the Carnarvon Highway.  The former Newell Highway sections
between the Bypass and Alice Street (Frome Street) and Heber Street and the
Carnarvon Highway (Balo Street) are to be classified as local roads under the care
and responsibility of Moree Plains Shire Council;

•  to ensure continuity in the local road network without compromising safety, Amaroo
Drive is to be realigned to connect to Frome Street (north of the existing
intersection), a link is to be maintained between River and Morton Streets, and
Morton Lane is to be connected to Gosport Street;

•  to preserve the integrity of the commercial area in Gosport Street and the railway
precinct, Gosport Street is to be linked to Anne Street and the railway carpark
relocated to the eastern side of the Moree station;

•  to help avoid vehicles stopped at the proposed Newell Highway Bypass/Gwydir
Highway traffic lights blocking the Gosport and Morton Street intersections, ‘keep
clear’ zones would be marked on the pavement; and

•  in Gosport Street south of the Gwydir Highway (Alice Street), the Bypass includes
pedestrian refuges between the north and southbound lanes at the more frequented
crossing points. These points have been identified close to the intersections with
Jones Avenue, Thompsons Avenue, Adelaide Street, and at Moree railway station,
and are in addition to the full pedestrian crossing facilities proposed at the Gwydir
Highway (Alice Street)/Bypass integrated road/rail intersection.

In addition to these, work site access during construction would be controlled in
accordance with the RTA’s policy and practices.  Traffic routes to and from the Bypass
would be subject to the consent of both the RTA and Moree Plains Shire Council and
disruption to local roads kept to a minimum.  Property access during construction would
be maintained.
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10. FLORA AND FAUNA

This section describes the impacts of the proposed Bypass on flora and fauna.  A detailed
flora and fauna assessment is included within Working Paper No 10 – Flora and Fauna
(WP10).

10.1 METHODOLOGY

10.1.1 Flora Studies

In addition to literature searches, on site surveys were undertaken in 1997, 1999 and in
July 2001. A survey along the bypass route was undertaken in 1997 as part of the
opportunities and constraints study of inner bypass route options. A further survey of outer
route options was undertaken in March 1999. The July 2001 survey of the preferred route
alignment, building on information gathered during previous surveys, targeted native
bushland remnants for more detailed survey.

A general walking survey along the alignment of the route was carried out on 6 July 2001.
The survey used the ‘random meander method’ described by Cropper (1993).

Other ecological surveys undertaken in the Moree district were also referenced for
descriptions of similar vegetation types and for recordings of plant species of national or
regional conservation significance.

10.1.2 Fauna Studies

The methods employed during the field surveys conducted as part of the fauna
assessments undertaken in May 1997 and March 1999 were:

•  the direct observation of fauna species present within, adjacent to, or flying over the
study area;

•  spotlighting;

•  ultrasonic detection of microchiropterans (small insectivorous bats) using Anabat II
detectors;

•  litter and ground debris searches for reptiles and frogs;

•  diurnal and nocturnal call identifications;

•  analysis of carnivore scats which contained bone and hair material; and

•  the identification of indirect evidence, such as tracks, scratchings and scats.
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10.2 FLORA

10.2.1 Overview

The vegetation in the study area is described with reference to classifications used in
earlier reports from the area and the NSW Threatened Species Conservation (TSC) Act
1995. Plant identifications were made according to nomenclature in Harden (1990, 1991,
1992 and 1993). The conservation significance of plant species and communities was
established with reference to the Schedules of the TSC Act and the Environment
Protection and Biodiversity Conservation (EPBC) Act 1999. The conservation significance
of plant species in the national context was determined with reference to Briggs and Leigh
(1996). The conservation significance of plant species and plant communities in the
regional context was established with reference to the Moree Plains Shire State Of
Environment Report 2001 (Moree Plains Shire Council 2001), the Conservation Atlas Of
Plant Communities In Australia (Specht et al. 1995), and consultation with the National
Parks and Wildlife Service’s Narrabri office.

10.2.2 Flora Characteristics of the Study Area

The site is situated in the Brigalow Belt South Bioregion, close to the border of the Darling
Riverine Plains Bioregion (NPWS, 2001) and the North West Slopes botanical division
(Royal Botanical Gardens).

Plant Communities

Four vegetation communities were identified in and adjacent to the study area. These are:

•  Eucalyptus camaldulensis – E. coolabah Woodland;

•  Carbeen Woodland (endangered ecological community under TSC Act);

•  Chenopod Shrubland; and

•  Pasture Grassland.

The location of these communities are shown on Figure 10.1 and Figure 10.2 and
described below.

1. Eucalyptus camaldulensis – E. coolabah Woodland

This Woodland community occurs along the banks of the Mehi River for a variable width
from the river’s edge to the top of the channel bank and across the floodplain. The stands
consist of a few large trees scattered amongst a younger trees and saplings. The canopy
is continuous while the understorey is highly disturbed, principally by previous clearing,
weed invasion and rubbish accumulation in parts.
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The structure of the community includes trees up to a height of 20 metres with a sparse to
medium density canopy. The shrub layer height varies with position on the riverbank and
aspect. On the northern riverbank shrubs and groundcover species sparse due to shading
by the steep bank and tree cover. On the floodplain above the northern bank of the river,
the groundcover consists of dense grasses and shrubs. The southern bank of the river is
less steep, with a northerly aspect and sparse tree cover, and is densely vegetated by
grasses.

Common species within this woodland community are detailed in WP10.

2. Carbeen Woodland

This vegetation community corresponds to the description of the endangered ecological
community ‘Carbeen Open Forest in the Darling Riverine Plains and Brigalow Belt South
Bioregions’ listed on Schedule 1, Part 3 of the TSC Act. The stands within the proposed
Bypass route occur on the floodplain above the northern bank of the Mehi River (refer to
Figure 10.2). Stands also occur in areas adjacent to the bypass corridor on the northern
side of the River, including areas to the east of the existing steel railway bridge and the
area surrounding the steel bridge camp to the west of the bypass corridor. The stands
have a healthy tree strata but the shrub and groundcover layer is invaded by weed
species due to past physical disturbances from the construction of the nearby steel
railway bridge and the Gwydirfield Road, and the use of the area as an Aboriginal
encampment and travelling stock route.

Within this woodland community, trees are to a height of 15 metres, with a sparse
discontinuous canopy, and shrubs are to a height of 2.5 metres. The groundcover consists
of dense grasses and herbs.

Common species within this woodland community are detailed in WP10.

3. Chenopod Shrubland

A shrubland of chenopod and acacia shrubs occurs along the western side of Gwydirfield
Road adjacent to the Moree Racecourse. The community is highly disturbed by previous
clearing and weed invasion.

The structure of this community consists of sparse shrubs to 1.5 metres in height with a
grassy understorey.

Common species within this community are detailed in Ref WP10.
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4. Pasture Grassland

Grasslands occur in all parts of the study area where tree cover is not dense. The
grasslands are dominated by introduced pasture species and weed species. This
community also includes those parts of the bypass route within the urban area of Moree
(Gosport Street) where maintained lawns are common.

This grassland community includes grasses and herbs to 1 metre in height, with
occasional trees and shrubs. Common species within this community are detailed in
WP10.

Plant Species

A list of plant species identified in the study area is provided in WP10. No species listed
on the Schedules to the TSC Act or the Commonwealth EPBC Act were located during
the survey. No species of national conservation significance as listed by Briggs and Leigh
(1996) in Rare Or Threatened Australian Plants (ROTAP) were located during the survey.

Consultation with the Environment Australia Online Database (2001) and NSW Wildlife
Atlas (NPWS 2001) identified six (6) plant species of conservation significance that occur
in the Moree Plains Shire LGA, together with other regionally significant plant species that
were considered to potentially occur in the study area. No individuals of any of these
species were located during the survey of the study area.

10.2.3 Conservation Significance of the Vegetation

Carbeen Woodland Stands

As indicated, one endangered ecological community listed on Schedule 1 Part 3 of the
TSC Act occurs within the proposed Bypass route. This is the Carbeen Woodland stands
on the northern side of the Mehi River, which include several species that are
characteristic of the endangered ecological community ‘Carbeen Open Forest in the
Darling Riverine Plains and Brigalow Belt South Bioregions’. This community type was
preliminarily listed as an endangered ecological community in October 1999, and a Final
Determination to list the community type was made in December 1999.

The stands in and adjacent to the study area are modified and are structurally a woodland
rather than a forest formation. Carbeen Open Forest is recorded as occurring on the
riverine plains of the Mehi, Gwydir, MacIntyre and Barwon Rivers and has been recorded
in the LGAs of Moree Plains and Walgett (NPWS 2001). The extent of the community in
the Moree Plains LGA, however, is not known (Moree Plains Shire Council 2001).

The community occurs on siliceous sands, earthy sands and clayey sands. Other species
in the stands in the study area that are characteristic of the Carbeen Open Forest include
Whitewood Atalaya hemiglauca, Quinine Bush Alstonia constricta, Cooba Acacia salicina,
Wilga Geijera parviflora and several grass species. The stands in the study area lack the
characteristic tree species White Cypress Pine Callitris glaucophylla, but this species
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provides termite resistant timber and it is likely that any Cypress Pine that occurred in the
area may have been cut for fencing and construction timber uses.

The Carbeen Woodland stands in the study area are further discussed below, together
with an “Eight-part Test of significance” detailed in Table 10.1.

Eucalyptus camaldulensis Woodland

Eucalyptus camaldulensis Woodland is widespread throughout the southeast of Australia
west of the Great Dividing Range. In New South Wales the community is conserved within
11 conservation reserves, including Warrumbungle National Park. Specht et al. (1995)
consider Eucalyptus camaldulensis Woodland to be reasonably well conserved in
reserves “which represent a large part of the range of Biogeographic Regions in which it
occurs” (Specht et al. 1995). Ecological diversity within these reserves is usually present
(Specht et al. 1995).

In the area around Moree township, Eucalyptus camaldulensis Woodland is a major
component species of the major watercourses. In most places however, the Woodland is
reduced to a narrow band of up to 30 metres in width.

The understorey of the Eucalyptus camaldulensis Woodland in the study area has been
degraded by past clearing and weed invasion and has low native species diversity.
Although the tree strata is mature and in good condition, the current remnant vegetation
value, and the regional conservation value of the Woodland in a botanical context is low,
with less weed degraded stands occurring along the Mehi and other major rivers in the
region.

Chenopod Shrubland

The chenopod shrubland along Gwydirfield Road commonly occurs in disturbed areas on
the floodplains around Moree and on similarly previously disturbed floodplain areas
throughout the region. The native species Mimosa Bush Acacia farnesiana, which is a
major component of the shrubland, typically grows in disturbed areas and is a
troublesome weed in some areas. No chenopod shrubland community is currently
considered to be of conservation significance.

Pasture Grasslands

Grasslands in the study area do not include areas dominated by, or with significant stands
of Mitchell Grass, and are generally dominated by introduced pasture grass species and
some common and widespread native species. The grasslands are not considered to be
of any botanical conservation significance.
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Plant Communities

All of the plant communities occurring within the study area are degraded by urban
development, road and railway construction and agricultural activities. This has resulted in
the loss of native species diversity and abundance and the proliferation of exotic species,
particularly herbaceous species and pasture grasses.

10.2.4 Potential Impact of the Proposed Development on the Vegetation

The construction of the bypass would result in the removal of all of the existing vegetation
within a corridor of up to 40 metres wide in the woodland areas along the Mehi River. In
other parts of the bypass alignment, the construction zone would be wider, including in the
urban area of Moree and on the northern side of the River in the area of the realigned
Gwydirfield Road.

The vegetation to be removed from the urban areas on the southern side of the Mehi
River consists of weed dominated grasslands and non-endemic street tree plantings, with
a few remnant native trees close to the River.

On the northern side of the River, construction of the bypass would remove up to 400m2 of
the Eucalyptus camaldulensis – E. coolabah Woodland (assuming a 20m wide
construction zone for the bridge piers). The removal of this small area of Eucalyptus
camaldulensis – E. coolabah Woodland would not significantly reduce the amount of this
vegetation type in the region.

The construction of the Highway alignment, bridge and the realignment of the Gwydirfield
Road would remove approximately 0.5 hectares of the Carbeen Woodland. A further 0.5
hectares of areas that are currently weed-dominated grassland but which may have a
viable soil seed bank and may regenerate to Carbeen Open Forest community would also
be removed. One Carbeen tree would be removed for the works.

The majority of the impact on the Carbeen Woodland stand results from the construction
of the Gwydirfield Road link (on the western side of the Bypass), with only a very small
area affected by the bridge and the Bypass road alignment itself. Whilst it has been
considered that the impact on the woodland stand could be reduced by a reconsideration
of the link road connection to the eastern side of the Highway, this option was discounted
for the following reasons.

•  road safety: To ensure that the headlights of vehicles using the link road appear to
be on the correct side of the road, when viewed by southbound motorists on the
Highway. Whilst landscaped earth mounding would ordinarily be available to screen
potentially confusing and disorienting headlights, the construction of such
earthworks would need to be critically considered at this location because of the
potential of increased flood impacts within the flood plain (particularly in relation to
the Gwydirfield homestead);
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•  impacts on Gwydirfield Homestead: To avoid potential impacts on this property
(flooding, noise, air quality/amenity), the proposed buffer between the road (and
vehicles on the road), was maximised, to safeguard and potentially improve the
existing visual context; and

•  impacts on Steel Bridge Camp: The present link road design provides a
convenient car parking area and a site for interpretive signage for the culturally
significant Steel Bridge Camp. This arrangement has already been discussed with
representatives of the Aboriginal community. Whilst a car parking area and
interpretive signage for the Steel Camp Aboriginal site could be situated on the
eastern side of the bypass with pedestrian linkage under the new road bridge, this
was not considered as convenient or appropriate to the Aboriginal community.

The impacts on the Carbeen Woodland is further considered in the Eight-part Test in
Table 10.1.

Some indirect effects on adjacent vegetation may also be expected although vegetation
protection measures would be implemented to minimise the impacts on vegetation that is
to be retained adjacent to construction areas.

Sediment leaving the construction zone in unfiltered runoff water may smother some
grasses and herbs in adjacent areas but the generally low slopes (apart from the banks of
the River) would restrict the movement of sediment to a narrow zone. The implementation
of standard erosion and sediment controls such as sediment filter fences would effectively
control this potential impact.

The riparian woodland on the northern bank of the Mehi River has a continuous canopy
and provides a dense shade for the understorey. The removal of vegetation from this area
may cause shade tolerant plants to die back and also encourage the growth of weed
species due to the increase in light and heat.

Weed invasion is generally not a major issue since all of the vegetation communities are
already significantly degraded by weed species and it is unlikely the development would
spread or increase the abundance of existing weeds. The works do have the potential to
introduce new weed species into the area from other construction sites. To minimise this
potential, all construction vehicles should be washed down prior to their use on the
construction of the Moree bypass.

Proposed measures to minimise adverse effects on vegetation adjacent to the
construction zone, and for the revegetation and regeneration of disturbed areas are listed
in Section 10.5.
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10.2.5 Assessment Against Legislative Requirements

Environment Protection and Biodiversity Conservation Act 1999

 No species, communities or populations listed under the Schedules to the Environment
Protection and Biodiversity Conservation Act 1999 occur in the study area. Therefore, the
development is not considered to cause a significant impact on any listed threatened
species, communities or populations, and the matter does not require Commonwealth
approval in terms of botanical issues (see also Ref WP3).

 NSW Native Vegetation Conservation Act 1997

 The bypass corridor is expected to be gazetted as a public road prior to any works
commencing, so that the general exemption under Section 88 of the Roads Act 1993 will
apply to the proposal.

‘Eight-Part Test’ under Section 5A of the NSW EP&A Act 1979

 The potential impacts associated with the proposed construction of the Moree bypass of
the Newell Highway on native vegetation is considered using the ‘eight-part test’ as
provided under Section 5A of the EP&A Act 1979. These criteria are designed to
determine "whether there is likely to be a significant effect on threatened species,
populations or ecological communities, or their habitats", and consequently, whether a
Species Impact Statement is required.

The eight-part test has been carried out for the endangered vegetation community
‘Carbeen Open Forest in the Darling Riverine Plains and Brigalow Belt South Bioregions’
listed on Schedule 1, Part 3 of the NSW TSC Act 1995 (see Table 10.1).

On balance, given the small area of Carbeen Woodland to be removed and assuming the
proposed amelioration measures are implemented, the construction of the proposed
bypass would not result in a significant impact on the remaining area of Carbeen Open
Forest in the Brigalow Belt South Bioregion or in the local area. Revegetation of adjacent
areas using seed collected from the vegetation to be removed would ensure the size of
Carbeen Woodland/Open Forest stands is increased and that local genetic diversity is not
lost.

Consideration of the potential impacts of the proposal in this eight part test has assessed
that the works would not be significant. A flora Species Impact Statement is therefore not
required.
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Table 10.1 Eight Part Test in relation to Carbeen Open Forest

Criteria Comment
(a) "...in the case of a threatened
species, whether the life cycle of the
species is likely to be disrupted such that
a viable local population of the species is
likely to be placed at risk of extinction..."

No plant species listed on the schedules to the Threatened
Species Conservation (TSC) Act 1995, or the list of Rare Or
Threatened Australian Plants (Briggs and Leigh 1996) were
located during the field survey, and given the condition and history
of disturbance of the habitats present, none are likely to occur.

(b) "...whether the life cycle of the
species that constitutes the endangered
population is likely to be disrupted such
that the viability of the population is likely
to be significantly compromised..."

No endangered population of plant species listed on the
schedules to the TSC Act 1995, are known to occur in the area
and no threatened species were located during the field survey.

(c) "...in relation to the regional
distribution of the habitat of a threatened
species, population or ecological
community, whether a significant area of
known habitat is to be modified or
removed..."

The stand of Carbeen Woodland to be removed represents 0.1%
of the area known to be conserved within protected areas. These
conservation areas are the Boomi, Boomi West and Boronga
Nature Reserves, which are all located near the Queensland
border, approximately 120 kilometres north of Moree. The addition
of the grassland areas that may contain a soil seed bank and the
potential to regenerate to Carbeen Open Forest community
increases this percentage to 0.2% of the stands known to occur in
conservation reserves. The area of Carbeen Open Forest outside
these reserves is unknown but would reduce the percentage of
the total extent community further.

In the area of the bypass, other stands of Carbeen Woodland in
similar condition occur to the east and west of the site along the
Mehi River. The grassland area known as the Steel Bridge Camp
and other grasslands in the area also have the potential to
regenerate to Carbeen Open Forest community, if a viable soil
seed bank exists, or assisted revegetation is undertaken.

In the context of the regional distribution of the Carbeen Open
Forest community, it is not considered to constitute a significant
loss or modification of habitat.

(d) "...whether an area of known habitat
is likely to become isolated from currently
interconnecting or proximate areas of
habitat for a threatened species,
population or ecological community...”

The stand of Carbeen Woodland proposed to be removed is
currently relatively isolated from other stands in nearby areas in
terms of a continuous tree and shrub layer. However, natural
regeneration is likely to link vegetation in the study area to other
Carbeen Woodland stands or potential Carbeen Woodland areas
to the east and west of the bypass corridor.

The construction of a road formation of up to 20 metres wide
would not cause a disturbance to the cross-pollination or dispersal
ability of any of the plant species occurring in the study area since
all or most pollination vectors such as insects, birds and wind
would still be able to operate.

(e) "...whether critical habitat will be
affected..."

The bypass corridor does not occur on land that is, or is part of,
critical habitat currently listed under Part 3 Division 1 of the TSC
Act 1995

(f) "...whether a threatened species,
population or ecological community, or
their habitats, are adequately
represented in conservation reserves (or
other similar protected areas) in the
region..."

The Carbeen Open Forest community is not considered to be
adequately represented in conservation reserves or other similar
protected areas in New South Wales (NPWS 2001).
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Table 10.1 Eight Part Test in relation to Carbeen Open Forest

Criteria Comment
(g)  "...whether the development or
activity proposed is of a class of
development or activity that is
recognised as a threatening process..."

The “loss of biodiversity as a result of loss and/or degradation of
habitat following clearing and fragmentation of native vegetation”
has been listed as a key threatening process under Schedule 3 of
the TSC Act 1995. The definition of clearing includes clearing at
any scale, including areas less than 2 hectares in extent that may
have significant impacts on biodiversity.

Apart from the Carbeen Woodland community, the vegetation
occurring in the Moree bypass corridor is generally widespread in
the locality and the region, and the removal of that vegetation
would not cause significant impacts on biodiversity.

The loss of the stand of Carbeen Woodland community
represents a small proportion of the known regional distribution of
the community within conservation reserves. It is also a small
proportion of the area of existing stands and potential habitat in
the grassland of the local area. The removal of this area is
unlikely to result in the extinction or contraction of the
community’s range, or the loss of genetic diversity, at either the
local or regional level. Recommended measures to revegetate
large areas of adjacent habitat with seed collected from the
vegetation to be removed (see Recommendations Section 10.5)
would ensure that the genetic diversity is maintained and that the
area of Carbeen Woodland is increased.

(h)  "...whether any threatened species,
populations or ecological community is at
the limit of its known distribution...”

The exact distribution of the Carbeen Open Woodland community
has not been mapped. The Final Determination however lists the
community as occurring on the Mehi, Gwydir, MacIntyre and
Barwon Rivers (NPWS 2001). The Mehi River is the furthest river
south where the community is known to occur so that the study
area occurs at the southern limit of its known distribution and may
occur at the limit of its actual distribution.

10.3 FAUNA

10.3.1 Characteristics of Fauna and their Habitats

Four habitat types available for the life cycle needs of native fauna species are available
within, and in-close proximity to, the alignment of the proposed bypass. These habitats
are:

•  mechanically modified areas;

•  riparian woodlands;

•  aquatic environments; and

•  pasture grasslands.

The mechanically modified (disturbed) areas are present within the southern sections of
the study area, the riparian woodlands and aquatic environments occur in association with
the Mehi River, and the pasture grasslands dominate the northern sections. Descriptions
of the structure of each of these fauna habitats are contained within WP10, and their
locations are illustrated in Figure 10.2.
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Giving consideration to the life cycle requirements of those species recorded or expected,
particularly those of conservation concern, the mechanically modified areas were
identified as being of minimal value, the pasture grasslands low to moderate and both the
riparian woodlands and aquatic environments high.

Mehi River Riparian Woodlands and Aquatic Environment

The Mehi River and its associated riparian woodlands would be the main corridor
available for the dispersal and movement patterns of the terrestrial and aquatic native
species recorded or expected to occur. This corridor provides a generally continuous
vegetated link between stands of remnant vegetation on private properties and those
conservation reserves and protected lands which occur in the surrounding region. Given
the level of clearing and habitat disturbance undertaken within the study region, this
corridor would be a significant resource for the species recorded or potentially occurring in
the surrounding area. This corridor is also expected to be important for the dispersal
patterns of a number of migratory species

With the adoption of the mitigation measures discussed in this EIS, it is not considered
that, for those ground/lower canopy traversing native species recorded or expected, the
proposed Mehi River crossing would compromise the value of this wildlife corridor.
Similarly it is not considered that the proposal would have a significant impact on the
movement patterns on any native species, particularly those of conservation concern,
such that the preparation of a Species Impact Statement would be warranted.

For flying species, these are expected to easily negotiate and traverse across/under the
proposed new bridge.

No barriers would be placed within the Mehi River. Therefore no impacts to the movement
patterns of aquatic species will occur.

Species Recorded within the Vicinity of the Proposed Highway Alignment

During the field investigations conducted both within, and in the vicinity of, the proposed
bypass alignment, eight (8) native mammals, sixty one (61) native birds and five (5) frogs
were recorded. Species recorded or potentially occurring are presented in WP10. In
relation to the conservation status of those species recorded, none are listed on any of the
Schedules to the TSC Act.

Even though the riparian woodlands were identified as being of high conservation value
for those native species recorded giving consideration to the habitat needs of these
animals in relation to the specific development proposal (and the likely resultant impacts
during and post construction), it is not considered that the life cycle requirements of any of
these species would be significantly impacted upon. For those species recorded during
the field surveys, these considered to represent the diversity of resident species, it is not
considered that the works would fragment or isolate any of their habitat needs, or present
a barrier to their dispersal/foraging patterns or interbreeding opportunities. The works
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would not remove any resources solely restricted to the study area, such that these
animals would become locally displaced or extinct. As such, it is not considered that the
proposed bypass would significantly affect the native species recorded, such that there
would be an overall loss of biodiversity from the region.

Species Potentially Occurring within the Vicinity of the Proposed Alignment

In addition to the species recorded during field investigations, thirteen (13) native
mammals, one hundred and thirty (130) native birds, thirty seven (37) reptiles and three
(3) frogs were identified as having been recorded within the study region during previous
ecological studies undertaken in the surrounding area. Giving consideration to the
documented habitat requirements of these species, it was identified that, if present within
the study region, these animals would mainly be recorded in association with either the
Mehi River, or its riparian communities.

Of those species previously recorded in the region, seventeen (17) are listed under the
Schedules to the TSC Act.

Through reference to species lists prepared for the Mehi and Gwydir Rivers, it is noted
that twelve (12) native fish have been recorded within these drainage lines. Of these one
(1), the Silver Perch (Bidyanus bidyanus), is listed as Vulnerable on Schedule 5 of the
NSW Fisheries Management Act 1994.

The habitat requirements, distribution and threats of the Silver Perch are provided in
WP10. In relation to other native fish likely to be present, the construction of the proposed
river crossing in the manner proposed is expected to negate any impacts on these
species. Recommendations presented later would ensure that no aquatic species would
be affected by the construction and operation of the proposed bypass.

10.3.2 Assessment of Potential Impacts on Fauna

The impact of the proposed Moree Bypass to affect those threatened species known or
potentially occurring within the study region is considered in detail in WP10, and
summarised below.

 An assessment of potential impacts on fauna within the study area has been undertaken
by considering the statutory requirements of:

•  State Environmental Planning Policy No. 44 - Koala Habitat Protection;

•  Fisheries Management Act 1994; and

•  Section 5A of the EP&A Act 1979.
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State Environmental Planning Policy No. 44 - Koala Habitat Protection

 The Moree Plains Shire Local Government Area is identified under Schedule 1 – Local
Government Areas of State Environmental Planning Policy No 44 (SEPP 44) - Koala
Habitat Protection. This policy seeks to encourage the proper conservation and
management of areas that provide habitat for Koalas.

 Within, and adjacent to the proposed highway alignment, a range of eucalypt trees were
recorded, these including River Red Gums (Eucalyptus camaldulensis) and Bimble Box
(Eucalyptus populnea), both of which are listed as known Koala feed trees under
Schedule 2 of SEPP 44. Within the study area, these tree species constitute greater than
15% of the total tree canopy, and therefore the area could be considered Potential Koala
habitat as indicated by the definitions provided under SEPP 44. During the field
investigations, no resident Koalas or evidence to suggest their presence, such as
characteristic scats or scratchings, were observed or spotlight. As such the area is not
considered to constitute Core Koala habitat.

 If present within the vicinity of the study area, it is only expected that occasional, transient
and dispersing individuals would be present, these animals likely to be utilising the
riparian vegetation. The removal of several mature trees is not considered to limit the
overall extent of potential foraging resources for these individuals during movement
periods. The works may result in the short term fragmentation of riparian areas, but
revegetation post-construction and the retention of natural vegetation either side of the
bridge would mitigate these affects. Koalas are known to utilise fauna underpasses, such
as those provided by the existing railway bridge, and will traverse across open ground
between feed and resting trees. The replication of the underpasses provided by the
railway bridge would ensure that the movement patterns of any nomadic individuals are
not affected. With the adoption of this mitigative measure, no potential impacts on the
possible presence of any Koala individuals would arise.

 As such, the proposed Moree Bypass would not be considered to significantly affect any
Koala populations or their habitats, and therefore a Plan of Management for the
conservation and management of areas of Koala habitat is not required to be prepared as
part of the current proposal.

Fisheries Management Act 1994

 Given the current condition of the Mehi River, above the Jellicoe Park weir, it is not
considered that the aquatic habitats present are ideal for any threatened aquatic species,
populations or communities. Within the proposed development area, no aquatic habitat
features were observed which would be significant for any of the three fish species of
conservation concern potentially occurring within this drainage line. The works would not
have either a direct or indirect impact on any aquatic species, their habitats, foraging,
breeding, sheltering or dispersal resources. Therefore, following the eight matters of
consideration (eight part test) provided under Division 6, Subdivision 1 of the Fisheries
Management Act 1994, the proposed Moree Bypass would not be considered as having a
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significant impact on any threatened aquatic species, populations or ecological
communities, or their habitats. Therefore, a Species Impact Statement which further
considers the impacts of the works on aquatic species is not required.

With the adoption of the mitigative measures provided in this EIS, it is not considered that
the proposed bypass would have an adverse impact on any native fish, their populations
or habitats.

Section 5A of the EP&A Act 1979

As no Scheduled fauna species were recorded or indicated as occurring within the study
area, and as the habitats to be removed or temporarily affected by the proposed works
are not considered significant for the life cycle requirements of any of the threatened
species identified as having been previously recorded or potentially occurring in the study
region, a generic ‘eight part test’, as provided under Section 5A of the EP&A 1979, has
been conducted.

The eight part test is designed to determine "whether there is likely to be a significant
effect on a threatened species, population, ecological community, or their habitats", and
consequently, whether a Species Impact Statement is required. The generic eight part test
is included as Table 10.2.

The eight part test is usually only undertaken if a threatened species has been recorded
during the field investigation, or if habitat suitable for the needs of a threatened species
are likely to be removed as part of a proposal. Although neither of these are applicable in
this case, the assessment (Table 10.2) has been undertaken to ensure that proper
consideration has been given to the current proposal and its potential to have an adverse
impact on the natural environment and those native species which are supported by it.

Having regard to the eight part test, a fauna Species Impact Statement is not required.

10.4 SUMMARY OF IMPACTS

10.4.1 Flora

On balance, given the small area of Carbeen Woodland to be removed and assuming the
proposed mitigation measures are implemented, the construction of the proposed bypass
would not result in a significant impact on the remaining area of Carbeen Open Forest in
the Brigalow Belt South Bioregion or in the local area. Revegetation of adjacent areas
using seed collected from the vegetation to be removed would ensure the size of Carbeen
Woodland/Open Forest stands is increased and that local genetic diversity is not lost.
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Table 10.2 Generic Eight Part Test in Relation to Fauna

Comment  Criteria
(a) "...in the case of a threatened
species, whether the life cycle of
the species is likely to be disrupted
such that a viable local population
of the species is likely to be placed
at risk of extinction..."

The habitats present within, and in close proximity to, the naturally
vegetated sections of the proposed bypass alignment are not
considered critical for the life cycle needs of any of the threatened
fauna species previously recorded for, or potentially occurring in, the
region. The activities associated with the proposed river crossing would
not result in the removal of any significant foraging, sheltering or
breeding habitats for any of these threatened species. Thus the
habitats present are not essential for any species listed under the
Schedules of the NSW TSC Act 1995, and as such, the undertaking of
the works are not considered to disrupt the life cycle requirements of
any threatened fauna species, such that the viability of a local
population of that species is likely to be placed at risk of extinction.

 Within the heavily disturbed sections north and south of the Mehi River,
no habitats critical to the life cycle needs of any threatened species are
present.

(b) "...whether the life cycle of the
species that constitutes the
endangered population is likely to
be disrupted such that the viability
of the population is likely to be
significantly compromised..."

There are no endangered fauna populations listed within the Moree
Plains Shire Local Government Area, therefore none are likely to be
impacted upon as a result of the current proposal.

(c) "...in relation to the regional
distribution of the habitat of a
threatened species, population or
ecological community, whether a
significant area of known habitat is
to be modified or removed..."

The further disturbance of the habitats present would not have an
impact on, or compromise, the regional distribution of any areas of
habitat known to be occupied or relied upon by threatened species.
The habitats which would be removed as a result of the proposal are
not considered significant in relation to the distribution of similar habitat
in the region.

(d) "...whether an area of known
habitat is likely to become isolated
from currently interconnecting or
proximate areas of habitat for a
threatened species, population or
ecological community...”

It is not considered that the current proposal will fragment or
significantly isolate any critical areas of habitat for a threatened
species, population or ecological community. Nor would it fragment,
remove or alter any fauna corridors or habitat areas used during critical
movement periods. Although some vegetation will be cleared for the
Mehi River crossing and this will fragment a section of this regionally
significant corridor, the inclusion of suitable fauna underpasses within
the bridge design, the establishment of the bridge on piers, the
retention of shrub and ground cover vegetation adjacent to the
proposed river crossing and the revegetation of disturbed areas will
ensure that the movement patterns of those species recorded or
expected are not affected and that no barriers to the distribution
patterns of these animals are impacted upon.

(e) "...whether critical habitat will be
affected..."

No habitats considered critical to the life cycle needs of those
threatened fauna species previously recorded in the region occur
within, or in close proximity to, the boundaries of the study area. The
area is not listed as critical habitat under Part 3 Division 1 of the NSW
Threatened Species Conservation Act 1995. There is no critical habitat
within the sphere of influence of the proposed subdivision.

 (f) "...whether a threatened species,
population or ecological community,
or their habitats, are adequately
represented in conservation
reserves (or other similar protected
areas) in the region..."

 

Threatened species and their populations are known to be present
within the region’s conservation reserve system, though whether they
are adequately represented in these areas is unknown. Although this is
the case, it is not expected that any threatened species would
significantly rely upon those habitats present within the study area such
that the removal of these resources would compromise the viability of
any resident local populations.
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Table 10.2 Generic Eight Part Test in Relation to Fauna

Comment  Criteria
 (g)  "...whether the development or
activity proposed is of a class of
development or activity that is
recognised as a threatening
process..."

Currently there are eight threatening processes for mainland New
South Wales listed under the NSW Threatened Species Conservation
Act 1995. Of these only "clearing of native vegetation" is applicable to
the current proposal. Based on discussions held with R. Humphries,
Manager Central Threatened Species Unit, NPWS (pers.comm.
22/11/2001), it is noted that this key threatening process only relates to
its impacts on listed threatened species, populations, ecological
communities or their habitats

It is acknowledged that the current proposal would result in the
clearance of some native vegetation from the riparian woodlands that is
presently available for use by several of those threatened species
identified as having been previously recorded in the study region.
However, it is considered that the amount of clearing that would take
place as a result of the proposal, combined with the proposed
mitigation measures, would not result in a significant loss of habitat in
the region to the extent that the life cycle requirements of these species
would be compromised. With the adoption of the proposed mitigative
measures, it is not considered that the clearing of a portion of the
riparian woodland would result in an overall loss of any biodiversity
from the study region

 (h)  "...whether any threatened
species, populations or ecological
community is at the limit of its
known distribution...”

Several of the threatened species identified during the literature review
do reach their distribution limit in the vicinity of the study area. Although
this is the case, the proposed removal of a portion of the riparian
woodland is not considered to have any affect on the known distribution
patterns of any of these species

Consideration of the potential impacts of the proposal in the generic eight part test for
threatened fauna species has assessed that the works would not be significant. A fauna
Species Impact Statement is therefore not required.

10.4.2 Fauna

Within the areas of likely disturbance, the fauna habitats present are considered to be of
low to moderate ecological value. Although this is the case, these habitats would not be
important for any of the threatened species listed on the Schedules to the TSC Act
previously recorded or potentially occurring in the study region. The proposed Bypass
would not result in any of these threatened species, their populations, ecological
communities, or habitats being significantly impacted upon such that a viable population of
that species is placed at risk of extinction. Similarly, the works would not fragment, disturb
or alter any fauna movement or dispersal corridors, or isolate any proximate areas of
suitable habitat. Therefore, giving consideration to the assessment criteria listed under
Section 5A of the EP&A Act 1979, the preparation of a Species Impact Statement for any
known or potentially occurring threatened fauna is not considered necessary.
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No Koala populations are considered to occur in close proximity to the study area.
Although the area could be considered Potential Koala habitat following the definitions
provided by SEPP 44, in the absence of any direct or indirect evidence for the presence of
Koalas, the study area could not be defined as Core Koala habitat. Giving consideration to
the objectives of SEPP 44, it is not considered that the proposed road works would
require the preparation of a Plan of Management for Koalas, or the adoption of any other
species specific mitigative measures.

From a fauna perspective, there are no ecological constraints to the proposed road works
proceeding as planned. The road works would not affect any populations of native fauna
such that they are placed at risk of extinction. Similarly, the works would not remove any
habitats of local, regional, state or national conservation concern.

10.5 PROPOSED MITIGATION MEASURES

Due to their ecological value, the following mitigation measures are proposed are made to
ensure that the Mehi River and its associated riparian woodlands are not adversely
affected during either the construction or operation stages of the proposed bypass:

•  flora and fauna management measures would be included in the Construction
Environmental Management Plan;

•  clearing of vegetation, particularly established mature trees, would be minimised;

•  clearing below the proposed bridge deck would be minimised, and lower
understorey vegetation beyond identified pier sites would be maintained. One
access track would be established and the vegetation within the identified pier sites
‘scalloped’ out. Where possible, the vegetation that occurs adjacent to the identified
pier sites, beyond a safe work area, would be retained;

•  site boundaries would be fenced to prevent the spread or encroachment of work;

•  a stand of vegetation would be retained between the proposed river crossing and
the existing railway bridge.  This area would be fenced to prevent disturbance during
bridge construction;

•  woodland stands to be retained would be identified and temporary fencing would be
provided to these stands;

•  construction vehicle movements would be restricted to the existing road network or
previously disturbed areas;

•  site offices or compounds would be located away from existing drainage lines;

•  seed collection of native plant species from the Carbeen Woodland stand to be
removed would be undertaken prior to commencement of vegetation clearing;
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•  branches of shrubs and trees removed from the Carbeen Woodland stand would be
spread over adjacent areas so that any seeds can provide additional propagules for
regeneration;

•  continuous ground cover and understorey layer would be retained under the bridge
and between woodland stands to permit movement patterns of native animals;

•  removal of mature trees that support hollows would be minimised to that suitable to
accommodate a safe construction and working environment;

•  hollow bearing trees would be checked for presence of bird nestlings and arboreal
mammals before and after felling or pushing. Animals found would be relocated by a
qualified ecologist to a riparian habitat. Injured animals would be taken to a local vet
or the wildlife rescue service would be notified;

•  tree trunks removed by clearing activities would be retained on site for potential
habitat use by fauna;

•  logs, dead trees and stumps would be included in landscaping works;

•  a Weed and Bushland Management Plan would be prepared and implemented;

•  weed contaminated topsoil would be segregated from reusable topsoil during
excavation and disposed of at an approved waste facility;

•  water velocities or flow rates within the Mehi River would not be altered;

•  the cross sectional area of the Mehi River would not be altered;

•  snags encountered during bridge construction works would be retained or relocated
along the river bank;

•  the site would be revegetated as soon as possible after completion of construction
activities;

•  cleared native vegetation would be mulched and reused in rehabilitation and erosion
control works;

•  all reusable topsoil would be stockpiled on site and reuse in rehabilitation works;

•  a qualified bushland regeneration organisation would be engaged to carry out the
revegetation of areas disturbed during construction.  Special consideration would be
given to regeneration of areas adjacent to the Carbeen Woodland stand proposed to
be removed;

•  only seeds collected from the Carbeen Woodland stand to be removed would be
used in regeneration of adjacent areas.
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•  only identified suitable species would be used in the regeneration of Carbeen
Woodland, as detailed in WP10;

•  revegetation works would include a 12 month maintenance period;

•  impacts of construction activities on flora and fauna would be monitored as required
by NPWS; and

•  prior to construction, construction vehicles would be washed down to minimise weed
invasion.
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11. LAND USE

This section addresses the impacts of the proposed Bypass on surrounding land use. A
detailed assessment of issues relating to planning, zoning and land use is included within
Working Paper No. 19 – Planning, Zoning and Land Use Report (WP19).

11.1 OVERVIEW

Land use can be described within the areas to the north and south of the Mehi River, and
within the sensitive natural areas along the river. The Mehi River provides the barrier
between the urban land uses to the south, and the more rural land uses to the north.

To the south of the river, the main area of residential development in Moree is located to
the west of the Newell Highway. There is a large area of land zoned for future residential
development in this locality. To the immediate south west, the future residential growth of
Moree is found. This provides land which is outside the 1 in 100 year flood level.

The main industrial land use in Moree is located within the south east sector of town. This
industrial land use is found on the western and eastern side of the Newell Highway and to
the south of the residential zone. Additionally, the Moree Airport is located further south of
the residential land and west of the Newell Highway.

There is a pocket of residential land use located to the north of the main industrial area on
the eastern side of town. This residential land use, referred to as “East Moree”, is
separated from commercial and residential uses to the west by the railway line.

11.2 EXISTING LAND USES

11.2.1 Land to the North of the Mehi River

The land use north of the Mehi River is predominantly rural or agricultural in nature. The
proposed Bypass runs parallel to the Moree racecourse, a travelling stock route and a
rural holding known as ‘Gwydirfield Homestead’ that has recently been subdivided into a
number of smaller rural holdings. Immediately adjacent to the Mehi River is a riparian
woodland with River Red Gum being the dominant species. This natural open space
corridor follows the river system.

A Travelling Stock Route (TSR) 10959 is generally located adjacent to the Mehi River and
north-west of the Moree town centre. The TSR is currently used for grazing purposes for
sheep and cattle. The proposed Bypass follows the rail corridor north-west of the town
centre, and is immediately adjacent to the TSR after crossing the Steel Railway Bridge.

In addition to the above, the Moree town centre is effectively bounded on its southern and
eastern side by the Mehi River and, on its northern side, by the Broadwater Creek. To the
west of the town centre is an established existing residential area. Most of the land to the
west of the town centre is zoned for residential land use and has now been fully
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developed, with the exception of small pockets of land adjoining Broadwater Creek. The
residential area to the west of the town centre is connected to a further urban
development in West Moree by a strip of industrial development alongside the Gwydir
Highway. There are more areas within the residential zoned land in West Moree that are
available for development.

11.2.2 Land to the South of the Mehi River

Generally, land use to the south of the Mehi River is a mixture of commercial, industrial,
community purposes and residential with pockets of open space. The proposed Bypass
route follows Gosport Street and the existing Werris Creek – Mungindi railway line before
it connects with the Newell Highway. The land use within this corridor is predominantly low
density residential development, railway, commercial business and industrial
development. The existing land uses generally follow the zoning of the Moree LEP
described earlier (see Figure 2.1 and Section 2.3.5), although there still remains several
residential properties within land zoned for industrial, business, and railway purposes.

The Werris Creek – Mungindi Railway Line is the prominent public land use that can be
found to the south of the Mehi River. The Bypass will run to the west of, and parallel to the
railway. It will also utilise a section of the railway land to assist with the alignment of the
corridor and retention of existing development, where practicable.

To the south of the river, and to the west of the railway, the former wool stores is a
currently vacant industrial site. Bounded by River Street to the south and Morton Street to
the east, the Moree Showground is an important recreational facility. Between Alice Street
and River Street, the northern Gosport Street precinct is the only residential zoned area
adjoining the Bypass. South of Alice Street, as far as Adelaide Street the land is zoned for
business use, and contains a motel, the Moree Spa Baths, and a variety of small
businesses. South of Adelaide Street, the land use is mainly industrial in nature, including
a variety of industrial and storage uses.

11.3 POTENTIAL IMPACTS ON LAND USE

In terms of land use impact, the proposed Bypass would introduce another transportation
corridor to the north of the Mehi River, and to the north of the existing Werris Creek to
Mungindi railway line. To the south of the river, the Bypass will combine with the railway,
as a more definite edge to the main urban area of Moree to the west.

The following sections outline the potential impacts of the proposed Bypass on various
land uses.

11.3.1 Urban Properties and Dwellings

The impact on private properties has been minimised in the urban area, by utilising the
existing Gosport Street road corridor to the south of the Moree Spa Baths, and as much of
the under utilised railway land to the north of the Spa Baths. To the north of the river, the
Bypass follows the TSR, and the road reservation for Gwydirfield Road.
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Table 4.3 earlier within Section 4 itemises the proposed land/property acquisition
program (partial and total acquisitions) necessary to facilitate the proposal.

The proposed Bypass is not otherwise expected to have a significant impact on residential
land use in the urban area.

11.3.2 Rural Properties and Dwellings

The main impact on the rural area is the partial acquisition of properties along the existing
Gwydirfield Road. In addition, the existing local access to the subdivision via Webb
Avenue would be changed under the proposal. A more direct connection from the
subdivision to the centre of Moree will be provided by the proposed new Gwydirfield Road
link to the Bypass. The link will access the new Mehi River road bridge and the traffic light
intersection with the Gwydir Highway (Alice Street).

The Bypass would facilitate further subdivision of the rural area into rural residential
allotments.

11.3.3 Agricultural Land

The proposed route alignment is located adjacent to the existing roadway route and will
have minimal affect on the agricultural production and activity of the area. The road will
impact on one property in the northern section of the route. Minimal impact on fencing,
access points and machinery movement will occur during the construction of the road.
Careful consideration will be given to weed control and soil management of the site.

11.3.4 Travelling Stock Route

The Bypass design integrates the travelling stock route into the proposed Bypass and
improves safety through additional fencing and cattle grids. The proposed Bypass would
not sever the TSR, and an appropriate width of 20 metres is retained.

It is noted there is a missing TSR link to the East of the Racecourse classified as Public
Road/Crown Land which, according to the Lands Department, is currently the preferred
TSR.

11.3.5 Railways

Detailed discussions have been held with the various railway authorities during the
assessment of options, the development of the preferred option, and the preparation of
this EIS. Details of the railway land to be acquired were listed in Table 4.3.

The Bypass has been designed to facilitate the continued use and operation of the
existing Werris Creek to Mungindi railway, for current and expected future rail passenger
and freight movements. An important element of the Bypass design has been the
integration of lights and signals at the new Gwydir/Newell Highway intersection with the
railway (see Section 4.3).
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The rationalisation of railway land has also led to the potential for different future land use.
This is particularly the case of land between the Spa Baths and Alice Street, which could
be used for either an open space area or for commercial purposes (see also Section 14
and WP21).

11.3.6 Business and Industrial Activities

The Bypass has been designed to accommodate the existing and future land use
requirements of businesses and industries. Train and bus access, and pedestrian access
and safety are to be improved under the scheme. Provision has also been made for large
vehicle manoeuvring, and significant landscaping has been incorporated into the design,
including a new public parkland between Gosport Street and the Bypass Road. Detailed
surveys have been undertaken to record and plan for particular access/circulation and
parking needs. The requirements of the existing fuel depots are also considered in the
design. The location of the fuel depots along Gosport Street are shown in Figure 11.1.

11.3.7 Other Land Use Impacts

Detailed consideration has also been given to other land uses along the corridor, for
example, the Moree Racecourse, the Moree Showground, the Spa Baths, and Gwydir
Industries, (see also Section 6.9, and Ref WP21). A heritage precinct is to be established
around the Victoria Hotel and the Moree Railway Station platform, and the Moree Spa
Baths are to be enhanced through themed landscape treatments and signage.

11.4 FUTURE LAND USE AND ZONING IMPLICATIONS

The following comments are made in relation to workshops undertaken with Council, as
well as the potential implications of the Draft Moree Environmental Study and Structure
Plan (Connell Wagner, 2001).

11.4.1 Zone No 1(a)(General Rural) – North of the Mehi River

Detailed consideration should be given to the proposed subdivision of the Gwydirfield area
to a 1(c) zone (present subdivision lot size is 100ha, although existing lots range from
small lots of 2-5ha, to larger lots of 10-15+ha) to a requested minimum lot size of 2.5 to
10ha. The proposed Bypass would significantly improve potential access to this land, and
provide closer access of future residents to the town centre and its facilities.

Of concern however is the design of potential future access from the proposed Bypass to
future rural residential properties, and the need to avoid inappropriate highway
development.

11.4.2 Zone No 3 (Business) – Between Adelaide and Alice Streets

Apart from business zoned land alongside the Gwydir Highway, there are currently two
blocks that are zoned for business use adjoining the western side of the (Gosport Street),
Bypass route:
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•  south of the Spa Baths with direct frontage to the Bypass; and

•  north of the Spa Baths with service road access provided by existing Gosport Street.

Whilst this latter block could be appropriately serviced off the Highway from Gosport
Street, many of the lots within the former block can only be serviced directly from Gosport
Street (the Bypass). The range of permissible uses within these business zones should be
reviewed by Council, particularly if Council wish to retain Frome Street south in its present
role.

Council may wish to restrict fast food outlets locating into the Gosport Street business
zones to avoid detracting from existing commercial activity within Frome Street South, and
to minimise other activities (currently permissible within the zone), which may conflict with
the operation of the proposed Bypass.

Introduction of the proposed Bypass along this corridor could lead to the encouragement
of more tourist type facilities associated with the Spa Baths (motel type activity), as a
result of the improvements proposed within the Heritage Precinct.

11.4.3 Zone No 4 (Industrial) – Former Woolstores Land

No access from the northbound lane of the proposed Bypass, north of Alice Street
(Gwydir Highway traffic lights), to the local area containing the Showground and former
wool stores, is included within the current proposal. Current access to this area would be
maintained via Gosport Street north, or River Street. A direct link would be expensive,
difficult to construct (grade differences as the Bypass rises for the bridge crossing), and
could not accommodate south bound traffic (safety issues). It is for these reasons that
active or more intensive uses, such as a service station, are not supported within this site.

The general principles of the Structure Plan of “conservation and protection of the Mehi
River Corridor” are considered to be more appropriate objectives for this site, with more
appropriate uses being passive recreational/open space type uses, such as would be
associated with the Moree Showground.

To achieve an appropriate use for this site would necessitate the rezoning from its current
industrial zone. This back zoning of the land has the potential to result in a decrease in
land value.

11.4.4 Zone No 4 (Industrial) – Former TSR North of Airport

The current industrial zone containing the former TSR along Amaroo Drive needs to be
reconsidered in the light of other issues within this area which is designated as the
southern entry to the town (at the start of the Bypass).
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11.4.5 Zone No 5 (Special Uses - Railways) – Immediately Adjoining Eastern
Side of Bypass between Anne and Alice

Acquisition of this current railway owned land as part of the proposed Bypass would
present future options for its development, including open space/landscaping, and
business uses. The ultimately use agreed in cooperation with Council, may lead to the
need for a rezoning for this land parcel from its current railway zone.

11.5 CONCLUSION AND MITIGATION MEASURES

In terms of land usage, the Bypass has the following benefits and impacts:

Benefits:

•  the proposed Bypass route maximises the existing Gosport Street road corridor as
far as the Spa Baths, and then the under utilised railway land;

•  the route is close to the existing railway and therefore would not create a new
corridor through the urban area (ie. existing impacts such as community severance
and flooding have already been conditioned by the railway);

•  the proposed Bypass would open up an under utilised part of town, and increase the
visibility of important buildings (Moree Spa Baths, Victoria Hotel, Railway Station
and its buildings, the Moree Showground, the Steel Bridge, the Mehi River, the
Gwydirfield Homestead, and the Moree Racecourse); and

•  the Bypass would allow improved amenity within the town centre and adjoining
areas by the substantial removal of heavy vehicles from Frome Street south, and
Balo Street.

Impacts:

•  there would be some decrease in the amenity of residential areas resulting from the
introduction of increased traffic along the proposed Bypass corridor. A number of
measures are incorporated into the design to minimise impacts on local amenity,
including noise walls, acoustic treatments, landscaping, signage and turning lanes;
and

•  there would be some adverse impact on the north Gosport Street residential precinct
by the acquisition and removal of 12 dwellings. Occupiers of these buildings would
be relocated and compensated in accordance with RTA guidelines, and in the case
of Gosport Street, a park and vegetated detention basin would counterbalance the
loss of buildings.
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Mitigation Measures:

•  the RTA would consult with all land owners directly affected by acquisition; and

•  the RTA would comply with the provisions and procedures set out in the Land
Acquisition (Just Terms Compensation) Act 1991 and the RTA Land Acquisition
Policy.
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12. ECONOMIC IMPACTS

This section describes the economic impacts of the proposed Bypass.  A detailed
assessment of the economic impacts is included within Working Paper No. 9 – Economic
Analysis Report (WP9).

12.1 OVERVIEW

Two main economic effects have been assessed as part of this EIS:

•  the effect of the proposed development on existing and future business within the
town; and

•  the road user economic analysis of the project itself in terms of “value for money”.

12.2 STRUCTURE OF THE LOCAL ECONOMY

The Moree Plains District is one of the largest Local Government areas in the State. In
1999 the population was estimated at 17,200 with more than 10,000 in the Moree
township. The area has a solid economic base, heavily based on cotton, wool and wheat
production.

12.2.1 Agricultural Activities

The agricultural focus of the Moree region is large scale, broad acre cropping and
livestock production. Wheat and cotton (both irrigated and dryland cotton) are the major
agricultural products of the area. Cereal crops including oats, barley, and sorghum are
also produced in the region, as are oilseed crops such as sunflowers, safflower and
canola. Pecan nuts are another major crop, with the Trewalla Pecan Nut Farm producing
approximately 95% of Australia’s annual pecan crop (BEC 1999).

12.2.2 Retailing

Moree functions as a service centre in its own right, as the nearest equivalent sized
centres are over 1 hour driving distance away.

There are approximately 225 retail businesses in Moree employing 952 persons. Retail
floor space has been estimated at 27,000 square metres, whilst retail wages are
approximately $25 million per year (Moree BEC, 1999 pers. com.).

Retail sales of motor vehicles in Moree have been estimated at $60 million per annum,
whilst retail sales for farm machinery have been estimated at $110 million per annum
(Moree BEC, 1999 pers. com).
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12.2.3 Manufacturing and Industry

The manufacturing and industrial base of Moree is predominantly agriculturally based,
with the main enterprises being cotton ginning, cotton and other oilseed processing,
manufacture, repair and servicing of agricultural machinery and servicing of other heavy
vehicles.

12.2.4 Tourism

Moree has a small tourism industry that is predominantly based on visitation during winter
to the Artesian Spa Baths. This visitation provides good patronage for the town’s budget
motels and caravan parks (Focus, 1999). The tourist industry has been estimated to be
worth approximately $33 million dollars annually to the local economy (BEC 1999).

12.2.5 Employment Structure

The total labour force, based on 1996 ABS Census figures, is 7,500 (males – 4,122,
females – 2,642). The unemployment rate at that time was 9.8% (males - 10%, females -
9.5%).

The largest employment sector is the retail sector with 18% of the workforce, followed by
primary industries with 12% of the workforce. The large proportion of retail employees
reflects the strength of the retail sector in the Moree economy.

Although agriculture is a dominant part of the Moree economy, agricultural activities are
generally not labour intensive, accounting for only 12 % of the total labour force.

12.3 EFFECTS OF BYPASSES ON OTHER COUNTRY TOWNS

To gain an overview of the potential economic impacts of a bypass on Moree, a study was
undertaken of the impacts of bypasses for similar country towns.

Generally, the economic impacts of bypasses are more significant for smaller towns
(considered to be those with a population of less than 6,000 people).  Also, regardless of
the size of the town bypassed, negative economic impacts tend to be restricted to
businesses dependent on passing trade.  Indirect impacts on businesses not associated
with or dependent on highway trade have been found to be minimal, as have multiplier
effects on economic output and employment. The significance of direct impacts on
employment is a function of the community’s overall dependence on highway generated
trade (RTA 1996).

The NSW RTA undertook a study The Evaluation of the Economic Impacts of Bypass
Roads on Country Towns in 1996 (RTA 1996).  Findings include:

•  studies undertaken at Goulbourn, Yass, Mittagong, Gunning and Berrima, show that
the actual impacts were less than the predicted impacts;
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•  direct impacts were generally restricted to businesses reliant on passing trade such
as service stations, eateries, and food stores. Other businesses impacted included
auto-service related businesses and the accommodation sector; and

•  the largest number of jobs was lost from businesses directly servicing the needs of
motorists. The accommodation sector did not appear to be as affected.

12.4 POTENTIAL IMPACT ON BUSINESSES IN MOREE

12.4.1 Moree Business Impact Assessment 1999

During the route selection study for the proposed Bypass, a Business Impact Assessment
(BIA) was undertaken in June 1999 to estimate the potential impacts of a bypass of Moree
(Appendix A of WP9). No decision had been made at that time as to whether the
proposed Bypass would be an outer bypass (complete bypass of the town) or an inner
bypass (bypass of the town centre).

The results of traffic surveys conducted as part of the study suggest that through traffic, as
distinct from local traffic where Moree is a destination, accounts for a relatively small
proportion of total vehicular flow. In addition, not all through traffic stops in the town.

Data collected as part of the Traffic Study identified that through traffic travelling along
Frome Street South, during the daytime, totalled 1,057 light and 789 heavy vehicles (56%
and 91% of the total daytime light and heavy flows respectively).  Of these, 784 light and
79 heavy vehicles were recorded as stopping in the town.

Estimate of Existing Trade Figures

Data from the survey of stopping motorists indicate that an average expenditure of $55.53
per light vehicle was made at local businesses. As a result, it was estimated that through
traffic (light vehicles) contribute a total of approximately $15.9 million annually to the local
economy (784 vehicles x 365 days x $55.53). If it is assumed that the expenditure derived
from each heavy vehicle stopping in the town is also at least $55.53, then the local
businesses would derive an additional $1.6 million annually from the heavy vehicle
through traffic.

Using this method, the total value of highway trade generated by through traffic is
estimated to be of the order of $17.5 million annually. By comparison, the annual
estimated shop front retail turnover in Moree was $91.5 million (based on the 1991-2 retail
census ABS), retail sales of motor vehicles was $60 million, and retail sales of farm
machinery was $110 million – a total of $261.5 million in retail sales.

Based on these figures, highway trade is estimated to account for approximately 6.7% of
total retail sales.
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As an alternative method for assessing the potential impact of the proposed Bypass on
the local economy, a Business Survey was conducted. Of the 57 businesses surveyed, 14
were predominantly highway oriented (service stations, eateries, and food stores).  Apart
from two of the service stations, these businesses are mostly located on Frome Street
South, where the potential impacts of the diversion of through traffic are likely to be most
significant.

Data collected as part of the business survey indicates that the gross annual turnover (for
those businesses that responded) amounted to some $9.25 million - 20.5 million ($3.75
million - $6.5 million for the seven eateries and food stores and $5.5 million - $7.5 million
for the four service stations).

Potential Impacts on Moree Businesses

A conservative estimate of the total potential impact on highway oriented businesses
surveyed (service stations, eateries and food stores) was between $3.8 million - $5.6
million, a reduction of between 27% - 40% of highway trade (or 1.4% - 2.1% of all retail
trade), assuming that all through traffic was diverted.

The 1999 BIA concluded that a bypass of Moree would result in a relatively small
economic impact, and that various measures could be implemented to alleviate this
impact. Measures included improvements to the aesthetic and visual environment of the
town, making it a more desirable place for local residents to shop.  The promotion of
Moree as a tourist destination as well as a business destination was also proposed to
alleviate potential economic impacts that may result from the proposed Bypass. The BIA
also concluded that development of a service centre on the Bypass might compensate for
any loss of trade experienced some businesses relying on passing trade.

12.4.2 Potential Impacts on Businesses in the Town Centre

Since the completion of the BIA, the preferred option for the location of the bypass was
selected and a concept design developed.

The potential adverse impacts of the proposed Bypass on the Moree town centre are
considered to be less than that predicted by the BIA in 1999. This is reflected by the
general support for the preferred option by the business community in Moree. The lower
impact on businesses is based on the following:

•  while the proposed Bypass provides a convenient route for vehicles (especially
heavy vehicles) to bypass Moree town centre, it is still located close to the town
centre (approximately 650 metres to the east, at its closest point);

•  appropriate town entry statements would encourage continued light vehicle and
tourist patronage of the town centre (particularly at the southern entry where a free
turning left slip lane from the south provides uninterrupted movement into Frome
Street south). Evidence from the community suggests that the majority of tourist
patronage is from the south;
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•  the proposed Bypass would facilitate the revitalisation of business areas along
Gosport Street and Alice Street (Gwydir Highway), contiguous with south Frome
Street, where most of the present highway-related activities are located.  Directing
Newell Highway heavy vehicle traffic away from the town centre would improve the
amenity of the centre, and its attractiveness for visitors. Passing trade would be
encouraged to stop, particularly as Moree is an appropriate ‘driver reviver’
geographical location; and

•  the proposed Bypass offers the potential to facilitate development of a heritage
precinct (based on the Spa Baths, Victoria Hotel and Railway Station Buildings),
improve the potential of the Moree Showground, and enhance the Mehi River
corridor. This has the potential to enhance the attractiveness of Moree as a
visitor/tourist centre, and improve the local economy.

12.4.3 Potential Impacts on Employment

The effect of the reduction in gross annual turnover on employment at businesses in the
town is difficult to determine given the limited data available. Evidence from other studies
suggests that the relationship between turnover and employment is complex owing to the
fact that many impacted businesses are able to absorb part of the decrease in gross
annual turnover without significantly reducing labour costs. The findings of these studies
also indicate that job losses primarily relate to those in casual and part-time employment,
rather than those employed full-time.

A conservative estimate of the potential impact of a bypass on employment is a loss of 10-
15 jobs, from the total of 6,768 jobs in Moree, as a result of the reduction in highway
generated trade. In relative terms this represents, for example, 5-8% of the total employed
at the 14 service stations, eateries, and food stores included in the business survey. It is
unlikely that these businesses would account for the total reduction in employment given
that other businesses in the town would be affected by the diversion of through traffic
following the opening of a bypass.

12.5 ROAD USER ECONOMIC PERFORMANCE

12.5.1 Overview

The major beneficial effects of the proposed Bypass are enhanced traffic safety, improved
traffic flow and reduced vehicle operating costs along the Newell Highway. The proposed
Bypass also provides an improvement to the Newell Highway with respect to flood control
and its associated cost savings. Access to nearby rural areas and roadside businesses
would also be enhanced with the improved local road intersections with the Highway.

An evaluation of a road project involves an assessment of the benefits the proposed
Bypass to users, and the cost of achieving those benefits. This is know as the Benefit
Cost Ratio (BCR).
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Project viability is demonstrated when the BCR is equal to or greater than 1.0 and when
the predicted return on outlay during the first year of operation (FYRR) is not less than the
Treasury nominated discount rate, in this case 7% per annum.

12.5.2 Assessment

During the assessment of corridor options and after the announcement of the preferred
option, a road user economic assessment was undertaken to establish the BCR for the
proposed Bypass. Construction costs, road user operating costs, accident costs and
maintenance costs were all considered.

The BCR for the proposed Bypass was calculated by comparing total operating costs on
the network (that is, vehicle operating costs and travel time costs) accident costs,
maintenance costs and construction costs for the Do-Nothing and Do-Something
scenarios over a 30 year period. Costs and net savings (benefits) were discounted back to
present day prices, to derive BCR and Net Present Value (NPV). A 7% discounting rate
was used. The traffic assignment model used in the prediction of traffic flow (scenarios
with and without a Bypass) has therefore also been used to establish road user costs.

In summary, the model demonstrates that positive benefits in savings to road users occur
with the introduction of a Bypass into the highway network (see Table 12.1).

Table 12.1 Summary of Savings in Road User Costs (present year value 2002 $)

Vehicle Type Road User Savings (Bypass Opening 2005)

DAY $709,666.85Light Vehicles (LV)

NIGHT $ 96,595.76 30%

DAY $211,811.98Rigid Heavy Vehicles (HVS)

NIGHT $106,250.27 12%

DAY $1,023,105.34Articulated Heavy Vehicles
(HVA)

NIGHT $509,189.30 58%

Road User Cost Summary $2,656,619.50 100%

The major benefits to the community are accrued through reduced road user costs in the
heavy vehicle transport industry accounting for some 60% of total savings to road users.
This result is not unexpected as the length of low speed urban section is halved and fewer
intersections occur along the route.

Construction of the Bypass is likely to commence in mid 2003 and take some 18 months
to complete.  The construction cost, including the upgrading of the Bulluss Drive
intersection and providing a high-speed alignment at the northern Newell Highway
connection as well as the Bypass proper and bridge over the Mehi River is estimated to
be $35M.
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Analysing the economic viability of the project in accordance with the RTA guidelines the
Bypass is found to have a positive BCR of 1.4 and a First Year Rate of Return (FYRR) of
7.2% (see Table 12.2).

Table 12.2 Bypass Benefit Cost Ratio (2005 opening)

Year Discount
Factor (7%)

Road User Cost
Savings

Discounted Road
User Cost Savings

Construction Cost Discounted
Construction Cost

2002
2003 0.935 $12,250,000.00 $10,699,624.42
2004 0.873 $22,750,000.00 $18,570,776.70
2005 0.816 $2,579,990.85 $2,106,041.05
2006 0.763 $2,515,575.06 $1,919,120.17
2007 0.713 $2,604,123.06 $1,856,703.75
2008 0.666 $2,869,544.53  $1,906,101.60
2009 0.623 $2,960,837.18  $1,843,860.59
2010 0.582 $3,064,650.91  $1,783,654.73
2011 0.544 $3,171,791.53  $1,725,244.44
2012 0.508 $3,282,509.48  $1,668,661.37
2013 0.475 $3,397,115.70  $1,613,945.20
2014 0.444 $3,515,341.70  $1,560,853.76
2015 0.415 $3,637,718.09  $1,509,523.68
2016 0.388 $3,763,926.49  $1,459,715.59
2017 0.362 $3,894,306.51  $1,411,475.89
2018 0.339 $4,030,695.08  $1,365,335.88
2019 0.317 $4,169,841.74  $1,320,065.11
2020 0.296 $4,315,328.05  $1,276,749.86
2021 0.277 $4,463,888.68  $1,234,302.42
2022 0.258 $4,619,043.65  $1,193,648.66
2023 0.242 $4,777,419.40  $1,153,809.31
2024 0.226 $4,942,852.17  $1,115,666.81
2025 0.211 $5,113,315.08  $1,078,637.88
2026 0.197 $5,289,688.91  $1,042,844.29
2027 0.184 $5,469,820.48  $1,007,809.92
2028 0.172 $5,657,808.17  $974,249.07
2029 0.161 $5,851,473.32  $941,679.75
2030 0.150 $6,053,460.47  $910,453.85
2031 0.141 $6,259,866.48  $879,904.46
2032 0.131 $6,473,388.96  $850,390.45
2033 0.115 $6,693,803.99  $768,054.62
2034 0.107 $6,992,539.94  $742,336.49

DISCOUNTED BENEFITS $41,220,840.61 COSTS $29,790,401.12

BENEFIT COST RATIO 1.4  FIRST YEAR RATE OF RETURN 7.2%
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With sensitivity testing at discount rates of 4% and 10%, the BCR has been found to
remain positive, 2.0 and 1.0 respectively.

12.6 MITIGATION MEASURES

As stated previously, by virtue of its location in close proximity to the Moree town centre,
the proposed Bypass is not expected to have a significant adverse impact on businesses
in the town centre. This would be further compensated for the improvement in amenity in
the town centre, which would make it a more attractive place for local residents to shop.

Furthermore, the Bypass proposal incorporates a number of measures that will minimise
the impact on businesses. Appropriate town entry statements would encourage continued
light vehicle and tourist patronage of the town centre, particularly at the southern entry
where a free turning left slip lane from the south provides uninterrupted movement into
Frome Street south. Signage would also be provided on the Bypass to advertise access
routes to the town centre and the facilities available.
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13. SOCIAL ISSUES

This section describes the social impacts of the proposed Bypass. A detailed social
impact assessment is included within Working Paper No. 8 – Social Impact Report (WP8).

13.1 INTRODUCTION AND METHODOLOGY

The social impact assessment of the proposed development has been undertaken with
the aid of a comprehensive community consultation program described in WP30, and with
the results of the following additional surveys:

•  Business Survey: undertaken in 1999, of 57 businesses in Frome Street, south,
and a sample in the town centre;

•  Survey of Through Motorists (Stoppers Survey): undertaken in 1999 to assess
the stopping and expenditure patterns of through traffic stopping in the town;

•  Survey of Overnight Travellers (Stayers Survey): undertaken in 1999 as a self-
administered questionnaire collected from guests upon checkout at all motels and
caravan parks;

•  Time Related Origin/Destination Survey: undertaken in May 1999 to provide a
profile of traffic movements and stopping patterns in the town;

•  Pedestrian Movement Survey: undertaken in July/August 2000 to assess
pedestrian movements over the railway tracks at Gosport Street;

•  Household/Community Survey: undertaken in July/August 2000, within East
Moree, to obtain relevant demographic information; and

•  Additional traffic and pedestrian counts: taken in May 2001 to supplement the
original traffic survey.

13.2 DEMOGRAPHIC PROFILE OF MOREE

The Moree Plains Shire local government area has a population of 15,517 persons (1996
Census). This population is distributed between the town of Moree and its surrounding
rural areas and villages. With a population of 9,270 persons, accounting for 60% of the
population of the Shire, the town of Moree represents one of the major regional centres of
north-west NSW.

Demographic characteristics of the local community can be summarised as follows:

•  the population of Moree has been largely stable over the last 25 years although
projections suggest a continuing slight decline in overall population;
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•  the population of East Moree (east of the railway line) is 1,354 persons (1996
census), which represents 9% of the total population of Moree Plains Shire, or
14.6% of the town population;

•  compared to Moree, there is a relatively higher proportion of school aged younger
people within the East Moree community, with the 5 to 14 years and the 15 to 24
year age bracket representing 30% of the population;

•  the majority of the people living within the Moree residential area are Australian born
with only approximately 6% born overseas; and

•  Aboriginality within the Moree Plains Shire is high with 17.0% of the total population
of Moree Plains Shire, being of Aboriginal decent (1996 Census), while the
household/community survey indicated that approximately 36% of the residents of
East Moree are of Aboriginal descent.

Employment structure and the structure of the local economy were summarised in
Section 12.2 above.

13.3 ANALYSIS OF POTENTIAL IMPACTS

The main potential social impacts of the proposed bypass are community severance,
access to schools, and impacts on businesses, residential amenity, and the direct impact
on properties (and their acquisition). These potential impacts are discussed below.

13.3.1 Community Severance

There are two distinct areas (see Figure 1.2) that may be subject to severance as a result
of the proposed Bypass:

•  the area of East Moree (east of the railway line and south of the river); and

•  the Gwydirfield rural residential area to the north of the river.

East Moree

With the construction of the Bypass, the residents of East Moree, on the eastern side of
the railway line, will be required to cross over the bypass as well as the existing railway
line, to reach retail, community and recreational facilities, other residential areas, schools
and places of employment.

The bypass could be perceived as a barrier to these places and could discourage those
people who currently walk, even though most trips are currently made by car. Many of the
existing pedestrian movements already involve crossing the existing Newell Highway
(Frome Street south). Most services are in the Moree town centre and all schools (with the
exception of the Technical High School) which service East Moree are located on the
western side of the existing Newell Highway.
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The relocation of the major traffic route from Frome Street to Gosport Street would
therefore not greatly affect the existing movement patterns of pedestrians. Crossing the
Newell Highway in Moree would in the future involve crossing a similar level of traffic,
which would be split between the proposed Bypass (most of the heavy vehicles), and
Frome Street South (which would most likely retain many of the lighter vehicles).

Pedestrian safety has been an important issue in relation to the development of the
proposed Bypass, and for this reason pedestrian refuges have been included between the
north and south bound lanes of the Bypass, at the more frequented crossing points.
These points have been identified close to the intersections with Jones Avenue,
Thompsons Avenue, Adelaide Street, and at Moree railway station. Full pedestrian
crossing facilities along the Gwydir Highway (Alice Street) alignment, will be integrated
into the proposed traffic light intersection with the bypass and the railway operation, and
will ensure a safe passage for pedestrians.

In discussing the potential of community severance resulting from the Bypass,
consideration must be given to the existing and potential community severance that
results from the operation of the railway. The only legal crossings of the north-south
railway line are alongside the Gwydir Highway (Alice Street), and the dedicated pedestrian
crossing at the Moree Railway Station. Other illegal crossings of the railway exist,
presumably because of the infrequent existing use of the line, and the inconvenience of
having to use the allocated crossing points. The use of the railway may well increase in
the future (increased goods transportation and linkage to Queensland and Brisbane
Docks), such that there will be a railway need to improve public safety by improved
fencing and dedicated/controlled pedestrian railway crossings. There are no current plans
to remove this railway line out of the urban area of Moree, so that the existing severance
will remain. The pedestrian treatments that have been included in the Bypass design
would, however, assist the present situation.

Gwydirfield Rural Residential Area

Community severance was not considered to be an adverse impact on existing and future
Gwydirfield residents, as they valued their isolation and more rural way of life.

The construction of the Bypass would provide Gwydirfield residents with an alternative
and more direct vehicular access into the town centre, via the new Mehi River bridge and
along the Gwydir Highway (Alice Street), thus improving their accessibility. The southern
section of the existing Gwydirfield Road would be connected to the bypass by a link road
under the new road bridge.

The existing pedestrian linkage for the residents of Gwydirfield to the rest of Moree is via a
low level bridge across the Mehi River located near the caravan park adjacent to the
Gwydir Highway. For security reasons the residents of the Gwydirfield area have
requested that the pedestrian linkage across the river be low key as currently exists.
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13.3.2 Access to Schools

All of the schools located in Moree are currently situated west of the existing Newell
Highway (see Figure 1.2). Therefore children living east of the current Newell Highway
(Frome Street south) have to cross the highway to get to school. The construction of the
Gosport Street bypass will reduce the number of households east of the Newell Highway.
This will mean that children currently living in the area between the current Newell
Highway and Gosport Street will no longer be required to cross the (new) highway to
reach school.

The bypass will mainly affect residents living east of the railway tracks and those children
who will need to cross the railway and the Gosport Street bypass to reach school. From
the two surveys of people crossing the railway line, 25 and 41 people of school age (5 to
18 years old) crossed the railway line in the morning and afternoon respectively.
Assuming that 17% of the total 1996 Census population of 1,354 people within East
Moree is of school age, this represents 10-18% of the total school age population of 230
in East Moree. From this information, it is reasoned that the majority of children who
attend school from East Moree are transported by car or school bus. It should further be
noted that such residents already have to cross the railway and Newell Highway (Frome
Street) to reach the Moree town centre and school.

13.3.3 Impacts on Businesses

As discussed in Section 12 above, given the relatively small economic impact, it is
considered that strategies can be put in place to alleviate any adverse impact. Improved
signage into the town centre would ensure drivers are aware that services are available
and that drivers can easily egress and re-access the highway. Drivers will remain aware
that they have entered Moree as the Bypass would continue to pass through the urban
areas of the town, also reinforced by the ‘Welcome To Moree’ signage.  The removal of
heavy traffic from the town centre and urban design improvements to the main shopping
strip would improve the amenity of the area and encourage people to shop.

The improved amenity in the town centre would also increase the tourism potential of
Moree, which would also have direct benefits for local businesses. The route for the
proposed Bypass presents an opportunity to enhance the tourist potential of the Gosport
Street precinct. It would do so by increasing the visibility of the Moree Spa Baths and its
associated heritage precinct, as well as other items such as the Moree Showground, the
existing railway bridge, the Aboriginal Steel Bridge Camp, and “Gwydirfield” Homestead.

13.3.4 Residential Amenity

An important consideration within social impact is the potential impact of the Bypass
proposal on the residential amenity enjoyed by existing or future residents. Characteristics
of residential life that may be altered by the introduction of the Moree Bypass, which
together combine to provide residential amenity, include noise and vibration, air quality,
visual and aesthetic environment and headlight sweep.
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The north Gosport Street residential precinct is currently a quiet, lightly trafficked area
which only experiences any major change when the adjoining Moree Showground is fully
active. The proposal will impact on the amenity of this residential area, by the introduction
of increased traffic along the adjoining Bypass corridor, which will produce additional
noise, vibration, reduced air quality and visual impacts.

This impact would however be offset by the improved drainage/flooding provisions
introduced by the proposed stormwater retention basin, together with the associated
landscaping and urban design improvements. In addition, noise will be mitigated by the
construction of a landscaped noise wall.

Noise and Vibration

An assessment of the noise impact of the proposed Bypass is contained in Section 6.

The detailed assessment indicates that the proposal would have a significant impact
compared to the existing situation on most receivers located along the proposed Bypass.
This particularly applies at night, as the existing noise climate is relatively quiet whereas
the proposed Bypass will carry significant numbers of trucks. However, the noise increase
10 years after opening (Year 2015) when compared to the year of opening (Year 2005)
will not be major, due to the fact that traffic volumes are not expected to dramatically
increase over that period. As such, the main noise issue is the transition between the
existing situation and the proposed Bypass operation.

The road design includes all possible traffic management and design control options, such
as road layout, road surface and speed limits. Exceedances above EPA and RTA noise
level criteria will however subsist and further mitigation options have been investigated.

Apart from the eastern side of Gosport Street north of Alice Street, where a landscaped
barrier is proposed, architectural modifications to affected dwellings are proposed to
mitigate potential noise impacts. This would include upgrading existing windows, sealing
and insulating walls and roofs, and possibly installing mechanical ventilation. Those
properties to be provided with architectural modifications are shown in detail in Section 6
and WP13.

Air Quality

The proposed Bypass would change the air quality of the Gosport Street area.  It would
result in an increase in car and truck emissions as a result of the redistribution of the
traffic from the Newell Highway (Frome Street South) to the proposed Bypass. The air
quality impacts of the proposed Bypass are assessed in detail within Section 8.

The report concludes that the predicted concentrations of pollutants from the expected
redistribution of traffic, both during and after the construction of this road proposal, would
be within relevant guidelines for the nearest sensitive receptors. The proposed Bypass
would result in positive impacts by reducing traffic congestion and stop-start traffic
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movements. This would further result in a reduction in associated pollution emissions
currently experienced in the town centre.

Visual and Aesthetic Impacts

The proposed Bypass would impact on the existing visual and aesthetic environment of
the area. Potential impacts and design responses are discussed in detail in Section 14.

The assessment concludes that the proposal would have minimal impact on the existing
landscape and visual character of the majority of the corridor route. The only potentially
significant impacts would occur in the vicinity of the railway station and Moree Spa Baths
and at the Mehi River crossing.

Mitigation measures, in accordance with the landscape principles defined in the proposal
and the landscape concept plan, have been recommended to minimise these potential
impacts. Implementation of these recommended strategies would minimise landscape and
visual impacts and assist in integrating the road into the landscape.

Access to Open Space

The proposed Bypass would pass the edge of Jellicoe Park, located adjacent to the Mehi
River. Increased traffic levels would affect access to the park. However, the pedestrian
crossing to be provided at the Gwydir Highway would ensure access to the park is
maintained. In addition, it is suggested that a formal pedestrian link along the edge of the
Mehi River edge be provided (although it does not form part of this proposal). This would
further ensure access is provided to Jellicoe Park. Street lighting to aid pedestrian safety
would also illuminate the crossing at the Gwydir Highway.

Headlight Sweep

There will be increase in the volume of traffic passing through the proposed Bypass area
during both the day and night. As a result, there would be potential for impacts as a result
of ‘headlight sweep’. Headlight sweep is a potentially adverse impact on residential
amenity, occurring when the light from headlights of passing and turning traffic reaches
into residences.

Potential impacts to the north Gosport Street residential area would be mitigated by the
location of the road along the railway line, and by the provision of a landscaped noise wall.
Impacts to the Gwydirfield rural residential area would be minimised by the provision of
screen planting along the road edge.

13.3.5 Property Acquisition

As outlined in Section 4, the proposal will result in the partial or total acquisition of a
number of residential, commercial, industrial and railway properties. Some vacant land will
also be acquired.
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The proposal results in the acquisition of 15 residential/rural residential properties, and
demolition of 14 dwellings, 10 of which are within the north Gosport Street residential
precinct. Within that precinct, several of the properties have been assessed to be of some
heritage significance because of their streetscape value as a group representing the
railway architecture at the turn of the century. The land on which 6 of the acquired
dwellings are located will be used for the provision of a stormwater detention basin to
address road drainage and an existing local drainage problem. Two existing residential
dwellings (ref E1 and H15) within railway zoned land, one existing residential dwelling (ref
M4) within a business zone, and two other rural residential properties (refs B1 and B3)
within the rural zone north of the river, are similarly affected.

Discussions have been undertaken with potentially impacted property owners throughout
the course of this project. The RTA has considered property owners concerns and where
possible minimised anxiety. Measures such as early acquisition have been taken to assist
in minimising potential hardship and stress as a result of property acquisitions.

Because of the length of time spent on consideration of a bypass for Moree, there has
been, understandably, a certain amount of concern and stress experienced within the
community. The inevitable delays in the decision making process has added to this
anxiety.

The acquisition program will be undertaken within the provisions of the RTA Land
Acquisition Policy Statement and the Land Acquisition (Just Terms Compensation) Act
1991.

13.4 MITIGATION MEASURES

A number of mitigative measures would be undertaken to reduce the impact of the
proposed Bypass on the residents of Moree. During construction, information would be
provided in order to notify property owners of the likely timeframe for construction
activities and of potentially disruptive activities. Residents would be informed of potentially
disruptive activities well in advance. Avenues for communication between the community
and the project team, including contractors, would also be established and utilised, such
as the Bypass community hotline.

Within the proposed design, the impact of noise is addressed through a landscaped noise
wall on Gosport Street and architectural modifications to a range of existing buildings.
Integrated signalling systems would ensure a safer passage for pedestrians above that
which currently exists at the Gwydir Highway railway level crossing, and potentially
adverse impacts created by headlight sweep would be avoided by routing the Bypass
along the railway line and provision of landscaping.  The potential impact on business
would be reduced by improved signage and the general improvement to the amenity of
the town centre, created by reduced heavy traffic.
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14. LANDSCAPE, VISUAL AND URBAN DESIGN ISSUES

This section outlines the landscape and visual assessment of the proposed Bypass. It
evaluates the effect of the Bypass on the existing urban, landscape and visual character,
and presents an Urban and Landscape Concept for the Bypass. A detailed assessment of
these issues is included within Working Paper No. 21 – Landscape, Visual Study and
Urban Design Report (WP21).

14.1 VISUAL ANALYSIS OF EXISTING ENVIRONMENT

14.1.1 Regional Setting

Moree Plains consists of an irregular patchwork of rectilinear agricultural properties
contrasting with the meandering course of two vital river corridors. To the north of the
Moree township is the Gwydir River, whilst the Mehi River bisects the town’s regular
north-south oriented street grid into two parts of roughly equal size, known as North and
South Moree, respectively.

The topography is situated within generally flat topography with minor variation in
elevation across the floodplain. The planar landscape contrasts with the lazy course,
across this terrain, of the Gwydir and Mehi Rivers traversing the flat landscape. The only
elevated features are distant ranges visible upon the south-eastern horizon.

Moree is located at the cross roads of two important highways. The Newell Highway
extends north to the Queensland border town of Goondiwindi and south to Narrabri and
Coonabarabran. The Gwydir Highway extends west to the northern NSW town of Walgett
and continues east, via Warialda and Glen Innes, joining the Pacific Highway at Grafton.

The other major impact upon the urban form of the township has been the railway with its
extensive associated corridor lands and infrastructure, including platforms, buildings,
goods handling areas, housing and recreational facilities. Today there is only a limited,
once a day, passenger service from Sydney to Moree by the Explorer that is secured
overnight in an enclosure on railway lands to the northeast of the station.

Vegetation along the route is varied and includes improved pasture, riparian woodlands
associated with the Mehi River and Creek systems and scattered individual street trees
and property plantings.

The route passes through several distinct land types, principally the open plains of rural
Moree, with associated river and creek line vegetation, the central zone of residential,
commercial and heritage properties and the industrial district of southern Moree.
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The Mehi River is a major visual and landscape element along the route. It creates a
visual and recreational focus in the area. The banks support a riparian woodland
community and form the significant vegetation cover to the area. The Mehi River provides
a visual contrast to the urban landscape of Moree and open rural plains that surround the
township.

14.1.2 Regional Visual Catchment

The Moree township is located on the Moree flood plain. A consequence of this
topography is that regional views of Moree and of the proposed Bypass are very limited.

Views of the Bypass will only be possible either from the air, or to a very limited extent,
close-in at ground level, along town streets and from open land parcels along the route,
where breaks occur between stands of trees or groups of buildings.

A consequence of the predominantly flat terrain is the resultant landmark quality that taller
manmade structures assume. Examples of this are the various large grain storage
buildings, silos and associated machinery that are located throughout the township. A
particular landmark is the distinctive large cylindrical concrete grain silos located adjacent
the Bypass corridor at the corner of Gosport Street and Jones Avenue, that are visible
from many vantage points within and surrounding the Moree township. Another landmark
is the large grain storage buildings along the Newell Highway, at the southern approaches
to Moree.

14.1.3 Visual Character Types

To assist in the analysis of the existing visual character, inspections along the proposed
Moree Bypass route have identified ten Visual Character Types listed below and shown in
Figure 14.1 and Figure 14.2:

•  Urban Residential: residential areas generally low key and informal in character,
usually with distinct front and rear addresses. Buildings, fences and tree planting
define streets, corners and main property frontages;

•  Rural Residential: large properties often associated with farming land, either as
smaller parcels in the nature of ‘hobby farms’ or as part of a full scale farming
operation. The centrepiece of such properties is a main residence around which
other farming buildings or smaller ancillary buildings are arranged;

•  Recreation – Parks & Open Space: open areas which usually consist of grassed
areas with a limited number of mature trees providing shade and with limited
furniture such as rudimentary bench seating or picnic table ensembles;

•  Recreation – Sports & Entertainment: an assemblage of structured sports
entertainment venues which are typically defined by perimeter fencing or
landscaping and have their own defined entries and internalised access
arrangements;
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•  Commercial Areas: are typically laid out as shopping strips fronting larger streets
and are strategically located along the main roads to establish a continuous street
edge, of one and a half to two stories in height, and signage advertising their
presence;

•  Rural Industrial: larger land parcels with generous hard paved manoeuvring and
storage areas predominating. Often very exposed properties with large functional
sheds, limited landscaping and usually secured with basic chain wire mesh fencing
and gates;

•  Rail Infrastructure: flat expanses which include railway lines, bridges, stations,
embankments and other associated structures, either bare of vegetation or
supporting unmanaged grassland species;

•  Open Grassland, Grazing Lands, Crops and Vacant Lands: open landscape with
few if any trees or other significant vertical features other than rural timber post and
barbed wire boundary fences and timber telegraph poles;

•  Mehi River Corridor & Tributaries: river bank mostly vegetated on both sides of its
course through Moree with a few areas where grass stretches down to the
riverbanks beneath a canopy of mature trees.; and

•  Wetlands: low-lying area supports marshy vegetation, which is subject to periodic
flooding.

14.1.4 Visual Catchment Along the Bypass Route

Figure 14.3 and Figure 14.4 illustrate the visual catchment for the whole of the proposed
Bypass route and identify sections where views are currently contained and focussed
along the corridor and other sections that are more open and where middle or longer
distance views are possible.

The visual analysis has shown that:

•  there is currently a distinct difference between the northern and southern sections of
the route. The north is more ‘rural’ and open in character with many opportunities for
extended views. The south is more developed and ‘urban’ in character and is
generally more focused along the route itself and to more immediate foreground
features;

•  the perceived restriction or openness of a driver’s cone of vision will affect the speed
at which a driver will feel safe and therefore prefer to travel along a given route. Both
the northern and southern approaches to Moree and the route itself would therefore
reflect the desired legal road design speeds through a progressive narrowing or
opening up of views achieved through the prudent selection and placement of
landscaping treatments;
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•  the northern section of the route is currently a generally open rural landscape. In the
short to medium term the attractive open nature of this section of the route,
especially to the east, would be maintained wherever possible;

•  there is a need for screen plantings between the Moree Racecourse and the Bypass
corridor that will restrict views in this section to the west, and between Gwydirfield
homestead and the Bypass that will restrict views in a limited way to the east,
immediately to the north of the Mehi River crossing;

•  in the future, development of adjoining land parcels to the east for rural residential
uses may change this section of the corridor to a more focused sequence of views;

•  the township entry statements that occur at the northern and southern gateways to
Moree in part correspond with existing visual constrictions along the route and
therefore consolidation of these existing natural ‘pinch points’ would assist in the
creation of an effective gateway experience;

•  although the southern ‘urban’ corridor is generally defined, at a number of key
places along this section, the landscape treatment is poor, inconsistent or non-
existent, exposing to view unsightly and mostly undistinguished vacant land parcels;
and

•  the Mehi River and its associated riparian landscape create an effective transition
from generally ‘urban’ character of the south section to the rural character of the
northern section.

14.2 URBAN DESIGN AND LANDSCAPE CONCEPT PLAN

14.2.1 Overall Design Objectives of the Proposal

The design objectives adopted for the proposed Bypass are to:

•  ensure legibility for road users by appropriate placement and selection of landscape
treatments that:

− screen confusing or distracting views;

− establish or clarify the existing road hierarchy;

− provide distinctive landmarks that assist orientation and provide visual clues; and

− support convention signage to identify the direction to key destinations;

•  ensure safety of road users through maintaining appropriate visibility, sight lines and
setbacks to non-frangible objects; and
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•  ensure that a holistic approach is achieved, through coordination of road design,
hard and soft landscape treatments, signage, lighting, artworks and other elements
all working toward a single vision.

14.2.2 Urban Design and Landscape Concept Plan

A Landscape Concept Plan for the proposed Bypass has been prepared and is shown in
Figure 14.5, Figure 14.6 and Figure 14.7. The plan is not intended to replace detailed
landscape and urban design implementation documentation. It is intended to give a strong
indication of the character of the Bypass. Design development and detailed design will
further refine the concepts developed in this proposal.

Photomontages of the completed Bypass have also been prepared, providing an artist’s
impression of the landscape and urban design suggestions. They are presented in
Figures 14.8 to 14.13.

14.3 URBAN DESIGN DETAILS AND MITIGATION MEASURES

14.3.1 Overview

The RTA has incorporated a number of objectives and practices into the design of the
proposed Bypass.   In this section, the potential impacts of the Bypass are identified and
the detailed design measures to mitigate those impacts are explained. In particular, the
principles within RTA Practice Note 14 – Beyond the Pavement are addressed, with
regard to how they have been considered within the design of the proposed Bypass.

14.3.2 Impact Assessment

The Moree bypass route has been divided into six visual management units (see Figure
14.14) with similar character to allow further diagnosis and the potential for future
management. The precincts are as follows:

•  Southern Connection to the Newell Highway;

•  Southern Urban Section;

•  Northern Urban Section including Heritage Precinct;

•  Mehi River Crossing;

•  Rural Section; and

•  Northern Connection to the Newell Highway.

A detailed precinct by precinct visual analysis and impact assessment is provided in
WP21 and is summarised below.
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Southern Connection to the Newell Highway

The proposed Bypass enters Moree Township from the existing Newell Highway.  The
Highway leaves the open grassy plains of the Moree surrounds and enters via a partially
enclosed stretch of road bordered on both sides by an avenue of Eucalyptus trees with
intermittent large scale agricultural/rural industrial units.  The Highway is at grade, the
proposed entry junction rests in an open flat area with very little vegetation of significance
to distract from the dominant industrial outlook.

The proposed interchange would have a minor effect on the local environment.  There is
no significant change to the existing road layout with only minor improvements to existing
road alignments, the widening of carriageways and new junctions.  The proposed Amaroo
Drive link road would be at grade and of minor impact.

The existing open landscape is grassed with no tree canopy.

An existing car repair business is to be purchased and the current building on the site
demolished or, if feasible, removed to another site.

Mitigating measures included in the design include the establishment of tall tree stands to
the interchange area and feature shrub & groundcover planting associated with a potential
‘Welcome to Moree’ entry statement.  The increased tree cover would provide an
improved landscape structure to the area, which would further reduce the overall impact of
the southern interchange.

Southern Urban Section

From the southern interchange the Bypass continues north along the existing Gosport
Street until the “Moree Heritage Precinct” at Anne Street where the route deviates to the
north east. The proposal utilises existing highway with minor improvements to
carriageway widths and signage. The existing medians are grassed or gravelled with a
few scattered street trees.

There would be a slight impact on the existing landscape character with increased traffic
and truck movements. Median treatment would not directly be altered, but there is
potential for significant street tree planting to be implemented by Council, as part of its
Moree Township Street Tree Planting Sketch Plan.

Mitigating measures included in the design include grass medians, with no additional
street tree planting.  Additional tree planting may be incorporated as part of the Moree
Township Main Roads Street Tree Masterplan, which would further reduce the impact and
improve the local landscape character. Tree planting would provide a visual screen for the
Southern Moree residential areas.
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Northern Urban Section including Heritage Precinct

The Heritage Precinct is located mid way along the proposed bypass route. The area
includes listed heritage items – Moree Spa Baths, Victoria Hotel and the Moree Railway
Station buildings. The proposal deviates from the Gosport Street alignment and curves to
the northeast running parallel to the Werris Creek to Mungindi Railway Line. The route
intersects with the Gwydir Highway at Alice Street in the form of a large signalised
junction, which uniquely integrates with a signalised railway crossing.

The route has a high impact on the character of this area, especially the adjacent listed
heritage items, however it merely reinforces the existing east-west visual barrier that the
current railway corridor presents. The inclusion of a noise wall to the western side of the
highway, between Alice Street and Morton Street and the proposed Gosport Street park
corridor screens sensitive views from properties on Gosport Street and reduces the
impact within the localised area. Although to the east the route is open in character, the
overall impact is low due to the existing railway corridor that distances the Bypass from
residential areas on Morton Street.

The open landscape of the Moree showgrounds would be moderately affected by the
proposal. However the potential development of land off Morton Street (old wool shed) will
reduce the overall adverse impact by maintaining an effective screen to the proposal.

Proposed mitigating measures incorporated into the landscape design include footpath
connections and crossings of the highway, with grassed park areas and tree and shrub
feature planting. Landscape proposals aim to reduce impact by screening significant
views and improving the landscape and urban framework. The implementation of a
parkland zone between the proposed bypass and Gosport Street will provide a strong
visual barrier. A combination of sculptured landform and tree and shrub planting would be
used to provide screening and a framework for the recognition of the Moree Heritage
Precinct.

Potential street tree planting in accordance with the Moree Township Street Tree Planting
Sketch Plan would further reduce the highway impact and create a distinctive character to
the Heritage Precinct.

Mehi River Crossing

The proposed bridge over the Mehi River would be a simple concrete blade pier and
trough beam structure, with simple edge upturns and tubular steel top rail. The new bridge
would be located downstream of the existing steel railway bridge crossing. The proposed
Bypass runs adjacent to the Old Wool Shed site, parallel to the existing railway, before
heading north across the Mehi River. The route passes along the edge of the area
designated as the Steel Bridge Camp, situated on both the eastern and western banks of
the River.
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The new bridge is located downstream of the existing steel railway bridge crossing. The
proposal runs adjacent to the Old Wool Shed site, parallel to the existing railway before
heading North across the Mehi River. The route passes through the area designated as
being the Aboriginal ‘Steel Bridge Camp’ situated on both the north and south banks of
the River. The steel railway bridge has been identified as having heritage significance
(refer to WP12) and the proximity of the Bypass would have an affect on the visual context
of this item.

The removal of significant riverbank vegetation and a section of Carbeen Woodland (listed
as endangered ecological community in the Threatened Species Conservation (TSC) Act
1995) will have a moderate impact upon this section of the Mehi River system.

Proposed mitigating measures incorporated into the landscape design include tree and
shrub planting to reinstate sections of Eucalyptus camaldulensis – Eucalyptus coolabah
woodland vegetation. The proposed planting to bridge embankments and surrounds
would reduce the impact and scale of the bridge while enhancing the local flora and fauna
communities. Where possible Carbeen Woodland species would be planted to link
fragmented pockets of the remaining Carbeen Woodland.

The proposed route of the Bypass allows sufficient distance between the Bypass and the
existing steel railway bridge to protect its visual context.

Rural Section

One of the largest sections of the proposal is routed along the alignment of the old
Gwydirfield Road, adjacent to Moree Racecourse.  The area is rural in character with
open pastoral fields to the east, scattered rural properties and ribbons of creek line
vegetation.

Impact on the local landscape character is identified as moderate. The open landscape of
the Moree racecourse will be affected by the proposal and subjected to potential
disturbance from headlight glare.

Reduction of landscape and visual impact can be attained via significant landscape
improvements to the bridge embankments, sensitive treatment of the visitor interpretation
stop and enhancement of the existing creekline vegetation adjacent to the route.

Landscaping measures included in the Bypass design include the screening of the historic
Gwydirfield Homestead and Moree Racecourse to reduce headlight glare, the
rationalisation of the travelling stock route (TSR) to a 20m wide route between the
highway and the Racecourse, the addition of riparian creek line vegetation and
enhancement of existing scattered vegetation.

The treatment of the former Aboriginal Steel Bridge Camp area would be realised in
collaboration with local Aboriginal communities to ensure impact is minimised and design
strategies are appropriate. Current proposals provide for a visitor area with potential
interpretation signage and local information. Mitigation measures would endeavour to
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retain undisturbed as much of the site as possible. Proposals would be limited to the
parking area with scattered trees providing shade to passing visitors.

Northern Connection to Newell Highway

To the north of Moree the proposed bypass meets the Newell Highway at the ‘Stormont’
homestead. The approach to Moree from the north is similar to the southern entry with
open grassy plains giving way to an intermittent avenue of Eucalyptus trees lining the
highway. The proposed triangular shaped intersection lies between several properties,
affecting flood mitigation mounding, planting and access driveways.

Overall impact on the local character is identified as low. The new road junction draws
vehicles further from the existing properties and allows for increased landscape planting
and property screening. Proposed planting and flood mitigation mounding will replace lost
vegetation and improve property screening. The proposed northern entry statement will
echo the southern entry, including the establishment of tall tree stands to the interchange
area and feature shrub and groundcover planting associated with the potential ‘Welcome
to Moree’ entry statement.

14.3.3 Landscape Principles

Landscape principles for the proposal provide the basis for minimising the visual impact of
the proposal, as well as increasing its visual integration into the local landscape setting.
Landscape treatments seek to achieve a visual fit of the new element into the existing
landscape settings. The various features of the road such as the Mehi River Bridge and
interchanges need to be considered in terms of the opportunities they create for gateways
to Moree.

The following principles have been applied to the visual and landscape components of the
project:

•  a detailed landscape plan would be completed during the detailed design phase in
accordance with the principles, treatment types and landscape concept plan outlined
in this report;

•  generally indigenous and native planting are to be used. However, in certain cultural
settings (such as the Heritage Precinct), exotic non-invasive plant species may be
used. Planting schemes would achieve the following functions:

− screen views of the road from various sensitive locations;

− where screening would not be possible or effective within the road reserve,
complement roadside treatments with planting to sensitive view locations (for
example, around rural properties). Such treatments would be subject to
negotiation between the RTA and the land owner;

− enhance gateway interchanges to create a distinctive entrance to Moree;
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− create a sense of place within the Heritage Precinct;

− complement bridge approaches to create a strong visual setting and a balance
between natural elements and the built elements of the road;

− reinstate Eucalyptus camaldulensis – Eucalyptus coolabahs Woodland to the
banks of the Mehi River; and

− reinstate, where appropriate, Carbeen Woodland;

•  street tree selection would be developed in line with the Moree Township Street
Tree Planting Sketch Plan; and

•  ensure that elements such as noise attenuation walls, guard rails, pedestrian railings
etc. are designed and finished to achieve the best visual solution for these elements.

14.3.4 Landscape Treatments

Within the context of these principles, a range of landscape treatments have been
developed to integrate the proposal into the existing landscape and to minimise the visual
impact of the proposal. The following treatments have been developed:

•  gateways;

•  street trees;

•  noise wall and urban area screening;

•  urban parkland feature planting;

•  major structures;

•  rural residential screening;

•  rest areas;

•  open rural landscape planting; and

•  creek and wetland planting.

Figure 14.15 and Figure 14.16 illustrate the various treatments as discussed below.

Gateways

The highway entry points into the Moree township would be defined with landscape
treatments that reflect the existing landscape. Variation in species choice and planting
patterns would seek to draw attention to the entryway. Use of large formal groupings and
feature planting associated with the proposed sculptural entry signs would highlight the
town threshold.
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Street Trees

The planting of street trees, where shown, would relate to the classifications and
proposals outlined in Council’s Moree Township Street Tree Planting Sketch Plan.
Principle zones of street tree planting have been identified and species selection, planting
distances and parking issues addressed.

The Heritage Precinct tree planting would correspond to the Sketch Plan while highlighting
the distinct character of the precinct and the gateway interchange of the Gwydir Highway.
Suggested species include Poplars and Palm groves to echo the oasis plantings of the
Spa Baths.

Suggested species for the retained Gosport Street section and Anne Street link would be
an attractive flowering medium tree species, such as Jacaranda. The Jacarandas would
tie the two local roads together and improve the surrounds and entrance to the Moree Spa
Baths and the Victoria Hotel. Others would undertake potential local street tree planting.

Noise Wall and Urban Area Screening

Residential properties on the northern part of Gosport Street would be screened from the
proposed Bypass by means of a noise wall and tree and shrub planting. Detailed
landscape design would endeavour to provide an attractive backdrop to the grassed
stormwater detention basin, and reduce the impact of the noise wall. The design of the
noise wall would reflect the local setting of the heritage precinct, and provide the
opportunity for integrated urban design initiatives with the local community.

Tree and shrub screening would endeavour to reduce access to the wall, reducing the
potential for vandalism. Species selection would tie in with plantings to be used in the
southern parkland area, creating a unified block of native tree and shrub planting to the
eastern margins of the parks.

Those urban areas not screened by noise wall placement would benefit from tree and
shrub planting to road medians and verges.

Urban Parkland Feature Planting

The proposed options for the areas between the Bypass and Gosport Street include the
establishment of a parkland corridor or the partial sale of land for commercial
development. Both options allow for an urban parkland setting around the proposed
stormwater detention basin and the addition of parkland feature planting to the southern
park area.

Feature planting would provide a focus to the area and highlight the proposed footpath
link to the Moree Railway Station. Further feature planting would be incorporated adjacent
to the Moree Spa Baths to provide low-level screening and emphasise the Spa Bath
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location and significance. Suggested species include avenues of Cabbage Tree Palms
and groves of smaller species to frame a potential Moree Spa Baths sign.

Major Structures

Planting adjacent to large structures such as the Mehi River Bridge would include mass
planting of riparian species to ensure visual integration of the structure is achieved.
Planting would reinforce the existing indigenous river vegetation and provide opportunities
to replace lost Carbeen Woodland on the bridge embankments and surrounds. Species
selection would be made with reference to the Flora and Fauna Report (WP10).

Rural Residential Screening

In the northern section some rural residences are visually exposed to the proposal. In
addition to integrated planting along the road corridor, consideration would be given to
supplementary planting within homestead gardens, subject to negotiation. This would
screen or diminish views of the proposal, but retain other desirable elements of the view.

Rest Areas

A potential driver rest-area site is proposed adjacent to the southern entry interchange. In
addition, a small local car park is proposed off Gwydirfield Road, adjacent to the
Aboriginal Steel Bridge Camp, for the purpose of visiting that site and riverbanks.
Landscape plantings at the Gwydirfield Road rest area would reflect the Aboriginal
heritage of the adjoining Steel Bridge Camp and minimise impact upon the remnant site.
Tree plantings would be concentrated to the areas immediately adjacent to the parking
area and provide shade for visitors.

Treatment of the potential southern entry rest area would integrate with proposed gateway
planting and establish a strong visual screen to residents of southwest Moree and Amaroo
Drive. Others would undertake design and implementation of the rest area.

Open Rural Landscape Planting

The rural landscape is distinctive and attractive. Where there are no sensitive areas
viewing the road, open landscape treatment would be considered. This would consist of a
suitable low growing native grass mix in keeping with the rural setting. The use of this
treatment will be broken at irregular intervals by existing landscape features, such as
vegetated drainage lines and creeks.

Creek and Wetland Planting

Impacts on existing creeks and wetlands would be minimised, by carefully defining the
extent of works and limiting construction traffic movements and general construction
impacts in these areas.
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Vegetation on creek banks would be reinforced with species endemic to the location (refer
to WP10). Revegetation would, if necessary extend beyond the reserve.

14.3.5 Heritage and Urban Impacts

Southern Entry

The existing southern approaches to Moree, leading up to the Bulluss Drive turn-off,
exhibit a coherent urban structure achieved through consistent avenue planting. It is
envisaged that this streetscape would be reinforced through further planting as part of
Council’s street tree master planning proposals.

At the Frome Street/Gosport Street intersection, a lack of definition to the streetscape,
combined with intrusive urban elements (such as the factory building of the existing car
smash repair business and the prominent storage tanks and clutter of the Origin Energy
(former Boral) property to the north) impact negatively upon the urban setting.

It is proposed that the RTA would acquire the car smash repair property as part of this
proposal, and the building would either be demolished or relocated for reuse to another
suitable site. The Origin Energy facilities would be screened using landscape treatments,
to ensure an appropriate setting is provided for the proposed Southern Entry Statement.

Southern Urban Section

This section of the route, following the existing Gosport Street alignment, is adjoined by a
variety of land uses. The street contains a small number of residences with dense
landscape curtilages, large vacant parcels of railway lands and large industrial land
holdings with industrial scale buildings and structures that are set back from frontages due
to truck turning, parking and storage requirements.

The establishment of a strong streetscape as part of Council’s progressive upgrading of
the landscape treatment of streets in Moree would unify and greatly improve the
presentation of this section of the route.  This would be achieved mainly through the
planting of street trees in a consistent avenue arrangement.

Northern Urban Section

As stated above, this section of the proposed Bypass route has the potential for the most
significant impacts.

It is proposed to establish the Heritage Precinct as a consolidated and identifiable urban
place defined by the distinctive architecture of the Victoria Hotel and Moree Railway
Station platform and buildings. The third heritage item, the Moree Spa Baths, although of
rare social, historical and technical significance, is considered to be architecturally of little
merit. Its address is to Anne Street, with heavy screen planting to the Gosport Street
boundary that contributes little to this frontage. The proposed Bypass would enhance the
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presence of Moree Spa Baths on Gosport Street, through appropriate themed landscape
treatments and signage.

Strategies to define and unify the proposed Heritage Precinct include:

•  restricting the proposed Bypass to two through lanes, following as close as possible
existing Gosport Street grades, on an alignment setback from the Spa Baths and
Victoria Hotel frontages and limiting the speed of traffic to a lower speed
environment;

•  opening up and enhancing views of the railway station, by the removal of an existing
railway storage building; and

•  the establishment of a new public park incorporating the careful placing and layout
of new landscaping, that would strengthen and unify the heritage grouping and
integrate the new works into the township setting.

The street connection between Anne Street and Gosport Street would be maintained. This
would ensure a logical streetscape setting for the Victoria Hotel on this corner. The
commercial strip that occurs on the western side of Gosport Street, between Anne and
Alice Streets, would be retained, forming a consistent frontage to Gosport Street
culminating at Victoria Hotel on the corner.

A new address is proposed for Moree Railway Station to the east incorporating dedicated
bus/coach and car parking facilities and drop-off/pick-up access off Morton Street. Except
for the railway platform buildings themselves, there is currently little urban presence, the
railway corridor being an open, undefined, area of land. Proposed landscape treatments
would seek to establish an appropriate arrival/departure experience, and create a sense
of place defined primarily by avenue and shade tree plantings and paved pathways.
Morton Street avenue planting would also assist in establishing a more appropriate sense
of scale and provide legibility.

The parcel of land to the west of Gosport Street, between Anne and Alice Streets, is
currently used as a small public park, railway tennis courts, tennis club facilities, railway
service buildings, hard stand storage and manoeuvring areas, and a small weatherboard
residence at the Alice Street corner. The proposed Bypass would involve acquisition of
these parcels.

Two options have been prepared for this area:

•  a new public park for passive recreation; and

•  upgrading the existing public park and subdividing the remaining site for commercial
land parcels for resale.
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The two proposals are illustrated on the Urban and Landscape Concept plans (see Figure
14.6). Both proposals would improve the streetscape qualities of Gosport Street, by the
provision of new uses, more attractive frontages and improved screening of the new
bypass and existing railway corridors.

The combined Werris Creek to Mungindi Railway Line, Alice Street/Gwydir Highway and
Moree Bypass intersection is celebrated with rows of distinctive tall column-like trees,
identifying this significant arrival/departure point for Moree.

A noise wall is proposed, extending along the western edge of the proposed Bypass road,
from just north of the Alice Street/Gwydir Highway intersection, to the Old Wool Stores
site. Potential visual impacts would be mitigated through appropriate landscape a
treatment along its eastern and western sides, and by means of special textured finishes
to its surfaces.

Eight properties along the eastern side of Gosport Street, north of Alice Street, would be
acquired to provide a stormwater detention basin and underground reservoir. This land
would be available to the Moree community for use as recreational open space in the form
of a public park area.

Minor changes are proposed at the corner of Morton Street and River Street. A minor
tightening of the street corner radius and chamfering of the Moree Showground southeast
corner boundary fence are proposed to ensure safe and convenient street access and
circulation. The showground caretaker’s cottage would be unaffected by the proposed
Bypass.

Three properties east of Morton Lane and south of River Street would also be acquired.
The resulting triangular land parcel would be integrated with the River Street landscape
proposals, to ensure a consistent approach to street spaces. Morton Lane would be
retained and extended west, to provide access to Gosport Street.

The differences in level, between the proposed Bypass and the River/Morton Street
corner, result in the need for a retaining wall upon which the noise wall would be
supported. Appropriate landscape treatments are proposed to integrate this structure into
its setting as part of the River Street vista, the overall streetscape, and when viewed from
the Moree Showgrounds.

Rural Section

As this section mainly contains rural land uses, urban impacts are limited.

The Gwydirfield Homestead is located a short distance to the north of the river crossing.
The heritage assessment (WP12) identified the property to have rare regional
significance. The proposed Bypass would not physically impact the homestead and its
garden curtilage. The potential for visual and headlight glare impact would be mitigated by
locating the proposed Bypass route to the west of the property, allowing for new access
road arrangements and for additional screen planting to be established.
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Northern Entry

As rural land uses characterise the northern entry, urban impacts are limited.

The existing northern approaches to Moree, leading up to the ‘Stormont’ property, exhibit
a coherent urban structure through consistent avenue planting. It is envisaged that this
streetscape would be reinforced through further planting, as part of Council’s street tree
master planning proposals.

At the location for the proposed town entry statement, there is currently little definition to
the place. A small brick building raised up on a low earth mound houses bore water pump
equipment, an adjoining property advertises rural machinery sales, and several old timber
power poles traverse the site. It is envisaged that the proposed town entry statement
would reorganise the alignment of the existing power supply and would screen intrusive
land uses.

14.4 CONCLUSION

This assessment has found that the proposed Bypass would have, overall, minimal impact
on the existing landscape and visual character of the majority of the corridor route. The
only potentially significant impacts would occur in the heritage precinct and at the Mehi
River crossing.

Mitigation measures have been incorporated into the proposed Landscape Concept
Design for the proposed Bypass, in accordance with the identified landscape principles.
Implementation of these strategies would minimise landscape and visual impacts, and
assist in integrating the road into the landscape.

These measures include:

•  incorporating a range of locally occurring native shrubs, trees and ground cover
plants, as well as existing natural vegetation and bushland remnants, into the
landscape design;

•  screening views of the road from various sensitive locations;

•  complementing bridge approaches with suitable riparian landscaping to create a
strong visual setting and a balance between natural elements and the built elements
of the road;

•  developing street tree selection in line with the Moree Township Street Tree Planting
Sketch Plan; and

•  ensuring that elements, such as noise attenuation walls, guard rails, pedestrian
railings, are designed and finished to achieve the best visual solution for these
elements.
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The combination of landscape treatments and visual design of some elements such as
noise walls as well as screening of views to the proposed Bypass would achieve reduced
impact levels and allow the road to be integrated into the landscape of the locality.
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