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I SUMMARY 

I INTRODUCTION 

This is the second stage of a two-part study for the City of 

Wollongong. The aim of the study is to provide a framework for the 

I accommodation of coal development by Wollongong City. The first stage 

of the study completed in October 1982 provided background information 

I and defined the scope of the second stage. 

I 	

Stage two of the study focuses on the short term situation (1985-86) 

and three long term scenarios (1990). The most important contribution 

I 	

of this report is in highlighting the need for a transportation plan in 

the short term, i.e. before a long term coal haulage strategy is 

implemented. Long term coal haulage strategies have been considered in 

I some detail in the past and the Maldon-Dombarton-Port Kembla rail link 

has been selected as the strategy to facilitate long term coal 

I haulage. Before this project is implemented, however, there is a short 

term situation which requires consideration. 

THE SHORT TERN SCENARIOS 

In the short term it is unlikely that the Maldon-Dombarton-Port Kembla 

rail link or road/rail link will be built. The lead times for these 

projects are quite long (2-3 years) and high capital costs are not 

expected to be incurred in the present economic climate. It is also 

unlikely that Bellambi Coal will move its operation to West Bellambi by 

1986 because of the long lead time of the move (3 years) and the recent 

slump in international markets. 

To provide some idea of the possible magnitude of the problem, NSWCA 

forecasts of June 1982 are used. These forecasts have been compared 

with the most recent NSWCA forecasts (1983) which have been revised in 

accordance with the recent downturn in the coal market. Although the 

forecasts have generally been revised downwards, they do not represent 

a significant change in the output of critical mines in this study. 
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The June 1982 forecasts are therefore considered a good approximation 

of future outputs of critical mines and appropriate for transportation 

planning in this study. 

On the basis of these forecasts, exports through Port Kembla are 

expected to grow from 6.2 to 16.8 mtpa between 1981-82 and 1985-86. In 

the same period, domestic coal haulage is assumed to remain constant. 

On the basis of these assumptions, and assuming that no new rail or 

conveyor links are built in the short term and Bellambi Coal continues 

to operate from South Bulli, the following distribution of coal is 

expected on the network (including export coal, domestic coal and coal 

to O'Briens Drift): 

(a) 	Coal hauled by rail will increase from 6.5 mtpa in 1981-82 to 

15.4 mtpa in 1985-86. 

I (b) 	Coal hauled by road will increase from 7.9 mtpa in 1981-82 to 

9.7 mtpa in 1985-86. Of this 5.83 mtpa in 1981-82 and 7.69 mtpa 

I in 1985-86 will be hauled east of the escarpment. Road-hauled 

coal will be distributed as follows: 

Coal haulage on the Princes Highway north will increase 

from 1.2 mtpa in 1981-82 to 1.65 mtpa in 1985-86. 

- 	In the same period coal haulage down the Appin Road should 

I increase from 2.4 mtpa to 3.7 mtpa and coal hauled along 

the Picton Road is expected to decrease from 2.5 mtpa to 

1 	2.2 

I - 	Except for about 2 mtpa which is destined for O'Briens 
Drift, the coal on the Appin and Picton Roads will converge 

I 

	

	
onto Mount Ousley Road and the F6 Freeway. The increase in 

these roads will be from 2.9 mtpa in 1981-82 to 3.9 mtpa in 

1985-86. 

I 

I
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- 	Coal hauled on the F6 Freeway south should increase from 

1 mtpa in 1981-82 to 1.35 mtpa in 1985-86. 

- 	Other road-hauled coal on the network is not significant. 

The haulage of coal by road in the Wollongong area is considered a 

serious environmental problem. As rail haulage of coal is more 

environmentally acceptable, the State Government has endeavoured to 

limit the amount of coal hauled by road. On 4th November 1982 the 

State Government announced that, in the short term, the level of road 

haulage of coal would be approximately 4 mtpa. As indicated above, 

road haulage of coal east of the escarpment in 1981-82 was already 

5.83 mtpa, of which 4.33 mtpa was destined for export. If no new rail 

or conveyor links are built in the short term (by 1986), road haulage 

of coal east of the escarpment is expected to increase to 7.69 mtpa, of 

which 6.1 mtpa will be destined for export. Consequently, road haulage 

of coal is expected to be a major environmental problem in Wollongong 

City in the short term. 

Five scenarios for hauling coal in the short term are considered in 

this study, namely: 

By road via a new northern distributor (F8). 

Along the Princes Highway with clearways all day. This would 

require major changes to the Fairy Meadow and Corrimal shopping 

centres along the Princes Highway, i.e. re-orientation of 

shopping centres away from the highway. 

Along the Princes Highway in its present state. 

The Bellanibi Bins. By conveyor to new rail loading bins and 

then onto the Illawarra railway line (north). 

Kembla Coal and Coke conveyor and drift from Westcliff to a rail 

loading facility on the Illawarra line. 

0185r 	 (iii) 
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The State Government policy of limiting road-hauled export coal to 

4 mtpa can only be achieved by either the Kembla Coal and Coke conveyor 

and drift or the Bellambi bins being constructed in the short term. 

The Kembla Coal and Coke conveyor and drift would reduce road-hauled 

export coal by 2.7 mtpa to 3.4 mtpa in 1985-86, which is below the 

State Government's limit of 4 mtpa and the 4.33 mtpa recorded in 

1981-82. It seems, however, that Kembla Coal and Coke do not regard 

the conveyor and drift as economically viable in the present depressed 

economic climate. The negative employment effects of changing from 

road to rail are also factors which militate against this scenario. 

Employment effects are particularly significant in N.S.W. and Australia 

at present as unemployment is a major concern. In this context, it is 

unlikely that the conveyor and drift will be constructed by 1985-86. 

The Bellambi bins would reduce road-hauled export coal by 1.65 mtpa to 

1 	4.45 mtpa in 1985-86, which approximates the level of road haulage of 

export coal in 1981-82 (4.33 mtpa). 	This scenario would also have 

I
positive environmental effects on the shopping centres along the 

Princes Highway by removing coal trucks and easing congestion. The 

I 
Bellambi bins are not considered feasible, however, because Bellambi 

Coal is expected to move to West Bellambi before 1990. The bins would 

I 	
therefore only be used for a short time which is considered an 

inefficient utilisation of scarce resources. 

I It is therefore likely that, in the short term, no new rail or conveyor 

links will be built. Coal will, however, still be exported and greater 

I amounts are expected to be hauled by road with adverse environmental 

impacts on Wollongong City. This report attempts to highlight possible 

I 	
strategies and action that is required to mitigate anticipated adverse 

impacts. 

I
0185r 	 (iv) 
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The Long Term (1990) 

In 1990 three scenarios are considered, namely: 

The Maidon--Dombarton rail link implemented before 1990. Two 

variants of this scenario are considered. In the one variant, 

the KCC conveyor and drift are built by 1990, whereas in the 

second variant, this conveyor and drift are not completed by 

this date. 

The road between West Beliambi and Dombarton, and the rail link 

between Dombarton and Port Kembla implemented before 1990 

(road/rail alternative). As in Scenario 1, two variants of this 

scenario are considered. In the one variant, the KCC conveyor 

and drift are built by 1990, whereas in the second variant, this 

conveyor and drift are not completed by this date. 

No new rail or conveyor links before 1990. 

The following are the major implications of these scenarios on the 

distribution of coal on the network: 

(a) 	Maldon-Dombarton rail link 

Large amounts of coal (about 50 percent of the total coal 

hauled in the Wollongong area) will be hauled on the rail 

link between Dombarton and Port Kembla. 

- 	Assuming that the KCC conveyor and drift are built by 1990, 

the total amount of road hauled coal east of the escarpment 

will be reduced from 5.83 to about 2.5 mtpa. 	of this only 

0.95 mtpa will be for export. 

- 	Assuming that the KCC conveyor and drift are not built 

before 1990, the total amount of road-hauled coal will 

increase from 5.83 to 6.7 mtpa. Of this 5.2 mtpa will be 

for export and 1.5 mtpa will be for domestic use. 

0185r 	 (v) 
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Road/rail alternative 

I
- 	Rail hauled coal in the Wollongong area will be shared 

between the Illawarra line north (45 percent if the KCC 

conveyor and drift are built by 1990 and if not 30 percent 

I of total coal hauled in the Wollongong area) and the 

Dombarton- Port Kembla section of the Moss Vale line (31 

1 	percent). 

I - 	Assuming that the KCC conveyor and drift are built by 1990, 
the total amount of road-hauled coal east of the escarpment 

I 	
will be reduced from 5.83 to 2.5 mtpa. 	Of this only 

0.95 mtpa will be for export. 

- 	Assuming that the KCC conveyor and drift are not built 

before 1990, the total amount of road-hauled coal will 

increase from 5.83 to 6.7 mtpa. Of this 5.2 mtpa will be 

for export and 1.5 mtpa will be for domestic use. 

No new rail or conveyor links 

- 	The total amount of road-hauled coal below the escarpment 

I 	
will increase substantially from 5.9 mtpa in 1981-82 to 

10.5 mtpa in 1990. Of this, 9.0 mtpa will be for export 

and 1.5 mtpa will be for domestic use. 	The largest 

I proportion of export coal will originate from Westcliff via 

Appin Road. Other large amounts will be transported down 

I the Picton Road from West Bellambi and the Burragorang 

Valley. These loads will gravitate to Mount Ousley Road 

I 	and the F6 Freeway, so that loads on these roads will 

increase dramatically by 1990 from 2.9 mtpa in 1981-82 to 

8.4 mtpa in 1990. 

- 	Large amounts of coal will be hauled down the Illawarra 

I line north (45 percent of total coal hauled in the 

Wollongong area). 

I 
I 
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ASSESSMENT OF ENVIROMENTAL IMPACT 

The assessment of the impact of coal haulage on the Wollongong 

environment is then undertaken including an assessment of: 

The existing situation. 

The short term where two scenarios are assessed, namely the 

northern distributor and clearways all day along the Princes 

Highway. 

The long term scenarios. 

The Existing Situation 

The most significant adverse impact of road-hauled coal at present is 

I
along the Princes Highway, particularly in the vicinity of the Corrimal 

and Fairy Meadow shopping centres. Along this highway, noise, dust and 

I fume emissions are considered significant hazards, particularly in the 

shopping centres. Perceived impacts are most apparent, but there has 

I 	
also been some physical change and damage to property in these 

environments. 

The impact of coal haulage along the railway lines is small. Noise 

leveLs from all trains are significant along the Illawarra railway line 

I
north of Wollongong. However, the contribution from coal trains to 

this noise is insignificant at present. 

The Short Term (1985-86) 

The implementation of the Bellambi bins or the Kembla Coal and Coke 

I 	
conveyor and drift would both reduce the adverse environmental effects 

of coal haulage in the Wollongong area. In both these alternatives 

coal would be hauled by rail, which is more environmentally acceptable 

I
than by road. As stated previously, however, neither project seems to 

he feasible in the present economic climate. In addition, the 

I 
I
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employment effects of changing from road to rail are negative. 

Consequently, although the rail alternatives are more environmentally 

acceptable, for social and economic reasons they can be eliminated. 

Only two short term scenarios are therefore considered in this 

assessment of environmental impact, namely: 

The northern distributor. 

C.learways all day along the Princes Highway. 

The Northern Distributor 

Construction of the northern distributor (F8) between Fairy Meadow and 

I South BuiLt will greatly reduce environmental hazards presently being 

experienced along the Princes Highway between these two points. 

Clearways all day along the Princes Highway 

Some benefits are expected to accrue to motorists in this scenario. 

I 	
These will, however, be outweighed by the adverse environmental impact 

of this proposal on other road and street users. The reduction in car 

parking in shopping centres during off-peak periods would meet with 

I considerable objections, notably from retailers, many of whom depend on 

I opportunity sales from passing traffic. The removal of on-street car 

parking may result in increased vehicular speeds on haulage routes. 

I This would have a significant impact on microclimatic conditions, dust 

levels and perceived danger levels. 

The Long Term (1990) 

Scenario 1: 	Maldon-Dombarton rail link implemented before 1990. 

1 	The best long term scenario in terms of environmental impacts is the 

Implementation of the Maldon-Dombarton-Port Kembla rail link, as well 

I as the KCC conveyor and drift to the Illawarra line north by 1990. In 

I 0185r 	 (viii) 
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this scenario, the major coal related environmental problem in 

Wollongong, namely road haulage, is minimised. Total road hauled coal 

east of the escarpment is reduced from 5.83 mtpa in 1981-82 to 2.5 mtpa 

in 1990. If, however, the KCC conveyor and drift are not constructed 

by 1990, road hauled coal in the Wollongong area would continue to 

increase from 5.83 in 1981-82 to 6.7 mtpa in 1990. Scenario 1 is also 

best in terms of environmental impacts from rail haulage. Rail haulage 

is concentrated on the Maldon-Dombarton-Port Kembla rail link which has 

less of an impact on Wollongong residents than the Illawarra line 

north. Wollongong is a linear city and the Illawarra line north runs 

lengthwise through the northern residential areas, affecting a large 

population on either side of the line. In this scenario, there is also 

the potential for coal from the western districts to bypass Sydney, 

reducing the potential impact on a large population along the railway 

line through Sydney. There is, however, a significant change along the 

Dombarton-Port Kembla part of the link. At present few trains travel 

along this section, so that a major increase will mean a significant 

change from the existing situation. Moreover, coal trains do Snot 

travel regularly on this section at present, so that the contribution 

from coal trains will be substantial. 

Scenario 2: 	Road/Rail Scenario 

The next best long term scenario in terms of environmental impacts is 

the implementation of the road link which will haul coal from West 

Bellambi to Dombarton, from where it will be loaded onto the Moss Vale 

railway line for the journey to Port Kembla. As In Scenario 1, the 

major coal related environmental problem in Wollongong, namely road 

haulage, can be minimised In this alternative, if the KCC conveyor and 

drift are constructed as part of this scenario by 1990. If, however, 

this conveyor and drift are not constructed by 1990, road-hauled coal 

would continue to increase as in Scenario 1. In Scenario 2, more 

people will also be affected by adverse environmental impacts of rail 

haulage than in Scenario 1 because traffic loads on the Illawarra line 
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S
will increase substantially. The situation on the Dombarton-Port 

Kembla part of the link will improve from Alternative 1 because of 

I 	
decreased traffic loads. The change from the existing situation will, 

however, remain significant. 

I Scenario 3: 	No New Rail or Conveyor Links 

I This is the worst scenario in terms of environmental impacts. Road 

haulage of coal is maximised in the Wollongong area and the rail 

I 	haulage of coal along the Illawarra line is also maximised. Both these 

have the worst environmental impacts on Wollongong City. Road haulage 

I 	
will be highest on the Mount Ousley Road and F6 Freeway with coal 

traffic originating from Westcliff and Appin along the Appin Road, and 

West Bellambi and the Burragorang Valley along the Picton Road. 

A PLANNING FRAMEWORK FOR THE ACCOMMODATION 

5 	OF COAL HAULAGE BY WOLLONGONG CITY 

Short Term (1985-86 

I 	
Assuming that the Bellainbi bins or Kembla Coal and Coke conveyor and 

drift are not built by 1985-86, road haulage of coal will continue to 

be a major environmental problem in Wollongong City. Road-hauled 

5 	export coal is expected to increase from 4.33 mtpa in 1981-82 to 

6.1 mtpa in 1985-86. Between South Bulli and Port Kembla the increase 

I 
in this period is expected to be from 1.2 mtpa to 1.65 mtpa. 	Along 

I Mount Ousley Road and the F6 Freeway road-hauled coal is expected to 

increase from 2.9 mtpa in 1981-82 to 3.9 mtpa in 1985-86. 

The following projects are proposed to accommodate these increases: 

- 	The road receival capacity at the Port Kembla coal loader will 

need to be increased to 6.1 mtpa in 1985-86, 

I 
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- on the basis of the transportation study and assessment of 

environmental impact, it is recommended that the northern 

distributor be built between South Bulli and Port Kembla. This 

road would alleviate the adverse environmental impacts of coal 

haulage along the Princes Highway. It would also benefit the 

community of Wollongong generally by alleviating congestion on 

the Princes Highway. Moreover, unlike the other alternatives, 

it is programmed and will be built in the future. It is not a 

new project but a proposal that an existing programme be 

iniptemented at an earlier date. 

Road improvements and environmental safeguards will be desirable 

on Mount Ousley Road and the F6 Freeway. 

The following other road projects are also proposed to 

accommodate the increased road haulage of coal in the short term: 

Reconstruction of 3 km of Appin Road 

Rehabilitation and reconstruction of sections of Picton Road 

Reconstruction of 2 kin of Mount Keira Road 

Widening of Lawrence Ilargrave Drive 

O 	Local road improvements: Bellambi, Avondale and West Dapto 

Roads. 

Intersection lmprovements. 

Long Term (1990 

In the long term, the following projects and environmental safeguards 

would be required to accommodate each of the possible scenarios: 

a. 	Scenario 1: Maldon-Dombarton rail link 

Major infrastructural works would be required in building the link 

between Maldon and Dombarton and upgrading the Moss Vale line between 

I Dorubarton and Port Kembla. Major infrastructural works would also be 

required in constructing the KCC conveyor and drift, if this variant of 

I

this scenario were implemented. Three degrees of landscape treatment 

I 
I 
I 
I 
I 
El 

I 
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I 	
are proposed depending on the gravity of the problem. Landscaping is 

the smallest input, screening is a moderate input and residential 

I 	
treatments is the largest input. As there are expected to be 

significant environmental impacts along the link between Dombarton and 

Port Kembla, it is suggested that the highest degree of landscaping, 

I namely 'residential treatments' is required to mitigate adverse 

environmental impacts. 

Scenario 2: Road/Rail 

Major infrastructural works would be required in building the road 

between West Bellambi and Dombarton and upgrading the rail link between 

Dombarton and Port Kembla. Major infrastructural works would also be 

required in constructing the KCC conveyor and drift, if this variant of 

this scenario were implemented. As there will be less traffic on the 

Dombarton-Port Kembla section than in Scenario 1, less landscaping is 

needed (screening instead of residential treatments). As traffic loads 

will, however, increase on the Illawarra line, screening is desirable 

on this line to mitigate adverse environmental impacts. Intersections 

will also have to be improved, particularly where there are level 

crossings at present. 

Scenario 3: No New Regional Rail 

or Conveyor Links before 1990. 

Road-hauled coal will peak in this alternative, requiring a complete 

review of the design standard of the Picton Road as well as all the 

immediate road construction projects. The greatest impact from 

road-hauled coal will be on Mount Ousley Road and the F6 Freeway, so 

that screening and landscaping, respectively, are desirable. In 

addition, in this alternative traffic loads on the Illawarra line north 

are highest so that screening is desirable. 

0185r 	 (xli) 
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IMPLICATIONS OF THIS STUDY FOR OTHER PARTS OF AUSTRALIA 

I 	
The type of study undertaken for Wollongong could be very useful for 

other resource development areas in NSW and in Australia. Recently in 

NSW, the Association of Coal Related Councils was formed, comprising 16 

I councils in NSW related to coal development. Following a study of the 

existing conditions in these councils, it is evident that most of the 

I councils have coal haulage problems similar to those experienced by 

Wollongong. A Wollongong type study covering appropriate regions would 

I 	be required to determine lnfrastructural projects and environmental 

safeguards that would be required by the councils so that they could 

I 	
best accommodate coal development. Similarly, these studies are 

required in resource development areas with local coal related problems 

outside NSW and for general resource development areas throughout 

I Australia. 

I 0185r 	 (xiii) 
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1. 	INTRODUCTION 

	

1.1 	General 

This is the second stage of a two-part study for the City of 

Wollongong. The aim of the overall study is to provide a framework for 

the accommodation of coal development by Wollongong City; the first 

stage of the study (completed in October 1982) provided background 

information and defined the scope of the second stage. 

The relevant findings of the first stage were:- 

The coal industry contributes significantly to the economic 

development of the City of Wollongong. 

Transportation is important in the development of the coal 

industry and, therefore, affects the economic development of 

Wollongong City. 

Stage Two of construction of the Port Kembla coal loader should 

benefit Wollongong City economically and also in accommodating 

the necessary volumes for an environmentally improved coal 

haulage system (e.g. Maldon-Dombartou rail link). 

The wide range of alternative long-term coal haulage strategies 

can be narrowed down to two realistic strategies, namely the 

Maldon-Dombarton-Port Kembla rail link and road/rail link. 

	

1.2 	Scope of the Second Stage of the Study 

As the short term situation is considered to be serious, it comprises a 

major part of stage two of this study. The problem is clearly defined 

and a short term strategy for coal haulage through the City of 

Wollongong is formulated. 
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I

This strategy should be sufficiently flexible to accommodate coal 

haulage after 1986 as the implementation of long term strategies is 

I 	uncertain. As it is difficult to predict methods of coal transport in 

1990 accurately, three long term scenarios are presented as most 

I 	
effectively covering the likely possibilities at that time. It must be 

emphasised that presentation of these scenarios does not constitute 

repetition of the work undertaken in many other studies in generating 

I
and evaluating alternative regional strategies in the Wollongong area. 

No new alternatives are generated and evaluated. The various existing 

I

alternative strategies considered in stage one of this study were 

narrowed down to two which are considered feasible, namely:- 

The Maidon-Dombarton-Port Kembla rail link. 

The road from Wilton to Dombarton, and rail from Dombarton to 

Port Kembla. 

1 
A third long term possibility is also considered, namely that no 

regional strategy will be developed prior to 1990. Although decisions 

may have been taken regarding regional strategies, these projects are 

often delayed. In this context, the completion of the Maldon-Dombarton--

Port Kembla rail link or the road/rail link prior to 1990 is 

uncertain.Consequently the possibility that no long term strategy 

will be implemented is quite likely, and the implications of such a 

prospect should be presented to the City of Wollongong. 

Both the short and long term possibilities are considered in terms of 

I
thei.r imnpac.t on the environment in Wollongong. Detailed studies on the 

impact on noise, dust and employment were undertaken and are presented 

I

in a separate document. The findings of these studies are summarized 

in Section 4 of this document. These studies are used in the 

I 	
assessment of environmental impact in Section 5. 	In this assessment, 

both the existing situation, and the short and long term possibilities 

(scenarios) are assessed. 
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On the basis of the transportation study and the assessment of 

environmental impact, a planning framework is provided for the 

accommodation of coal haulage by Wollongong City. This Includes 

irifrastructural projects that will be required for each of the short 

and long term scenarios and environmental safeguards that will be 

required to mitigate the adverse environmental impacts of each of the 

scenarios. 

Finally, the possible application of the study to other parts of 

Australia is discussed. 

1.3 	The Role of the State Government 

I 	
On 4 November, 1982 the State Government announced its new coal 

transport policies for the southern and western fields, encompassing 

I 	
both the long and short terms. Following are extracts relevant to this 

study (taken from the news release of 4 November, 1982):- 

In the short term, the level of road haulage of coal will be 

around 4 million tonnes a year. 

South Bulli coal will be delivered by road to the new loader. 

This decision will be reviewed in the light of the company's 

decision on West Bellambi, which is expected in December. 

As far as possible, Burragorang Valley coal will be hauled to 

Balmain by rail, with the balance to continue by road to Port 

Kembla. 

Road haulage of western coal will cease as originally planned. 

To cater to the long term, the Government has decided that Stage 

II of the Port Kembia loader will be constructed at a cost of 

about 100 million. 
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The State Government will also continue to press the Federal 

Government for financial assistance to build the rail link from 

Maidonto Port Kembla via Dombarton at a cost of around 120 

million. 

Mr. Wran said that the policies were announced after 

consultations today between the Government and the South Coast 

I Labour Council. It was agreed the measures were necessary to 

preserve every job possible during the present economic 

I recession. 

I 	In this study it is recognised that the State Government is the major 

decision-maker on policies of coal haulage for the Wollongong area. 

I 	
The abovementioned State Government policies and strategies are 

accepted as the framework within which future planning will be 

effected. It was recommended in stage one of this study that 

I Wollongong City Council support the second stage of construction of the 

Port Kembla coal loader. In addition, the major long term 

I transportation strategy considered in this report, namely the 

Maldon-Dombarton-Port Kembla rail link, is the strategy selected by the 

State Government. 

I 	
These State Government policies and strategies are not, however, 

considered sufficient for the rational planning of future coal haulage 

in the Wollongong area. Although long term policies and strategies 

have already been formulated, there is a lack of planning for that 

period prior to their implementation. Limitations of coal haulage by 

I road, and indications of which companies will be hauling by road, are 

not considered sufficient for efficient planning. In this report, 

I working within the framework of State Government policies and 

strategies, a more detailed plan for the accommodation of coal 

development by the City of Wollongong is prepared. 
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2. 	ROAD TRANSPORT STUDY 

	

2.1 	General 

As the road haulage of coal is considered the major coal-related 

environmental problem in Wollongong City, and because the road haulage 

of coal is expected to increase in the short term, it is singled out 

for detailed consideration in this study. 

The objectives of the Road Transport Study are to Identify: 

the transport tasks; 

the ratio of coal transport to other traffic on the roads; 

deficiencies in terms of capacity, level-of-service and safety; 

and 

improvements to eliminate deficiencies. 

	

2.2 	Coal Haulage Task - 1982-1986 

2.2.1 Annual Deliveries - 1981-1982 

in 1981/82, 7.9 mtpa of coal were delivered by road, either to, from or 

within the Wollongong region. Of this tonnage, 5.83 mtpa impinged on 

the urban area below the escarpment. In the same period 6.51 mtpa of 

coal were delivered by rail, of which 1.98 mtpa were transferred from 

road at O'Briens Drift. A detailed breakdown of the origins and 

destinations of these coal deliveries appears in Tables 1 and 2 for 

road and rail, respectively. 

Just over half the road deliveries, or 4.33 mtpa, were destined for 

export through the Port Kembla coal loader. This coal came from the 

greater number of mines in the South Coast and Burragorang districts, 

and included 0.24 mtpa from the western district around Lithgow. 
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TABLE 1 

DELIVERIES OF COAL BY ROAD, 1981-1982 (mtpa) - WOLLONGONG REGION 

a) 
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Avondale 0.16 

Huntley 0.21 	0.60 

Yellow Rock 

South Built 

Corrimal 

Cordeaux 

South Clifton 

Coalcliff 0.04 

Metropolitan 

Westcllff 0.05 

App in 

Westciiff-Appin 0.29 

Tower 

Tahmoor/Wollondilly 0.03 

Glenlee 

Western District 

0.54 

0.06 

1.01 
	

0.06 

0.11 

0.18 0.01 	0.02 

0.58 	0.01 

0.06 

1.08 

0.58 

0.24 

0.54 

0.16 

0.81 

0.06 

1.07 

0.70 0.70 

0.52 0.52 

0.11 

0.25 

0.64 

0.57 0.57 

0.35 

0.19 0.19 

1.11 

0.58 

0.24 

TOTAL 	 0.78 0.60 4.33 0.01 0.12 0.08 1.98 7.90 
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TABLE 2 

I)ELIVERIES OF COAL BY RAIL S  1981-1982 (mtpa) - WOLLONGONG REGION 

DESTINATION 

ORIGIN 

a) 

o 

a) 
U 
U)Cfl 

U. 

U 

0 

'-1 
E 
U 

4J 

0 z 
0 
0 
Z 
0 

o 

z 
HO 

Wongawilli 0,68 0,68 

Kemira 0.63 0.63 

Nebo 0.73 0.73 

O'Briens Drift 1.98 1.98 

Bulli 0.61 0,61 

Coalcliff 0.03 1.10 1.13 

Metropolitan - 

TaIrnioor/Wollondilly 0.03 0.03 

G1.enlee 0.15 0.15 

Western District 0.57 0.57 

TOTAL 4.66 1.85 6.51 
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I

The second major destination for road-hauled coal was O'Briens Drift. 

During 1981-1982 some 1.98 mtpa were hauled to the Drift by road, then 

I 	

conveyed down from the Wollongong Escarpment to the AIS rail spur and 

thence by rail to the Port Kembla steelworks. A further 0.78 mtpa were 

hauled by road directly to the steelworks. 

Of the remaining 0.81 mtpa hauled by road in the Wollongong region, 

1 	0.6 mtpa went to Tallawarra power station; 0.12 mtpa to the washery at 

Coalcliff; and 0.18 mtpa to the Corrimal coke works. 

I 
In addition, an unspecified volume of tailings was hauled by road. The 

I 	

majority of mines dispose of tailings on-site, although a proportion of 

this is hauled on the public road system to various construction sites 

I 	

requiring fill. The most significant of these movements, 0.25 mtpa of 

tailings by road, was from the northernmost coastal mines an the 

Wollongong escarpment by Lawrence I-Iargrave Drive to disposal on Maddens 

I Plains. 

1 	2.2.2 Coal Trucks on Wollongong Roads 

I

The number of coal trucks using Wollongong roads on an average weekday 

has been estimated and is recorded in Figure 1. These estimates have 

I 	

been calculated on the basis of two-way movements to carry annual 

tonnage for 1981-1982 in 24 tonne loads over 260 days. Whereas the 

average number of trucks on a road may be relatively low, considerable 

I fLuctuations can be expected from week to week and from day to day. As 

a general rule no coal haulage occurs on weekends, although an 

I occasional delivery is made on Saturdays. 

To compare coal truck movements with total traffic flow, AADT has been 

used as published by the DMR. Annual Average Daily Traffic Volumes 

(AADTs)representing the total traffic in both directions at each 

location, have been calculated from mechanically obtained axle counts. 

A recorded vehicle represents a mechanical count of two axles. 
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' 	 Adjustments have been made for seasonal variations in traffic flow and 

rounded to the nearest ten vehicles. The modern coal truck has six 

I 	

axles and is recorded equivalent to three cars in AADT. In traffic 

terms, this is a fair representation, as in normal conditions, both 

urban and rural, trucks are represented at between 2 and 5 cars for 

I estimating road capacity. 

I Apart from Five Islands Road which serves the Port Kembla coal loader, 

the heaviest movements of coal occur on the freeway (F6) with 1,330 

I coal trucks per weekday. Coal trucks represent 11 percent of the AADT 

volume of 36,000 on the freeway. Of greater significance is the next 

I 	

highest which is 930 coal trucks per week day on Mt. Ousley Road, which 

represents 13.2 percent of the AADT volume of 21,200 descending the 

Wollongong escarpment on a steep grade. 

Significant coal movements occur on the escarpment on two-lane rural 

roads, Picton Road (TR 95) with 2.5 mtpa and Appin Road (MR 177) with 

2.4 mtpa, representing 810 and 770 coal trucks respectively per day. 

I The AADT on these roads is estimated to be 3,000 and 9,400 

respectively; hence the coal trucks represent 81 percent of the AADT 

I

on Picton Road and 25 percent on Appin Road in terms of axles counted. 

These results are high when expressed in these terms. When expressed 

I 	
in total vehicles the approximate proportions are 60 and 10 percent 

respectively. 

In the urban area significant movement of coal occurs on the Princes 

Highway (SH 1), north of its junction with the freeway. At this point 

I the highway is a normal urban street passing through mixed urban 

development: 1.24 mtpa of coal is transported between Corrimal and 

I 	

Fairy Meadow, representing an average of 400 coal trucks per day or 5.5 

percent of the AADT of 21,700 halfway along this section of road. This 

' 	 coal traffic originates from no more than two mines; it may therefore 

be expected to fluctuate substantially from day to day. 
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I 	

Coal 	traffic of 	some significance 	also 	occurs on 	Lawrence 	Hargrave 

Drive which passes from an urban street at Bulli through semi-rural and 

rural 	on 	the climb up the Woliongong 	escarpment above 	Stanwell 	Park. 

I 	 Between South Clifton and 	the 	Princes 	Highway 0,25 	mtpa 	of 	coal 	is 

hauled along this 	road, representing an average of 	80 coal 	trucks per 

I day or some 4 percent of the AADT of 5,840 measured at Austinmer. 

2.2.3 Short Term Forecasts 

I The increase in coal exports through the Port Kembla coal loader is 

expected to account for the greater proportion of growth in total coal 

I 	

deliveries in the Wollongong area. The short term forecast of coal 

deliveries to Port Kembla during 1985-86 is based on June 1982 

I 	

forecasts of the NSWCA and is presented in Table 3. These forecasts 

have been compared with the most recent NSWCA forecasts (1983) which 

have been revised in accordance with the recent downturn in the coal 

I market, Although the forecasts have genera].ly been revised downwards, 

they do not represent a significant change in the output of critical 

I mines in this study. The June 1982 forecasts are therefore considered 

a good approximation of future outputs of critical mines and 

I 	

appropriate for transportation planning in this study. Local 

deliveries are assumed to remain constant in the light of a stagnant 

steel industry and limited growth in power station requirements. 

in Table 3 both the short term forecast to 1985-86 and the long term 

I forecast to 1990 are indicated, assuming the June 1982 NSWCA forecasts 

with no new rail or conveyor links built. The lead time for a new rail 

I link from Maldon to Dombarton is about three years; that for a new 

road link from West Bellambi to Dombarton and rail loading facilities 

I 	

at Dombarton is about two years; and that for the Kembla Coal and Coke 

conveyor and drift bei:ween Westcliff and the Illawarra line is about 

1 	
three years. 

It is a possibility that none of these projects will be built in the 

short term because of the uncertainty of the world coal market. In 

this case, the existing transportation system will accommodate all the 

I coal in the Woliongong area in the short term. 
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TABLE 3 

FORECAST OF COAL DELIVERIES 

WOLLONGONG REGION (mtpa) 

NO NEW RAIL OR CONVEYOR LINKS 

ORIGIN 

Export 

Avon/Yellow Rock 
S. Bulli/W. Bellambi 
Coaicl[ff 
Westcliff/Appin 
Ba rg o 
Burragorang/Tahmoor 
Moss Vale 
Western 

1981/92 	 1985/86 	 1990 
Road 	Rail 	Road 	Rail 	Road 	Rail 

0.60 - 	0.95 - 0.95 
1.01 1.65 - 3.00 
0.18 1.10 1.70 - 1.70 

0.64 - 	2.70 - 4.20 - 
- - 	- 0.20 - 1.90 

1.66 0.18 	0.80 0.80* 0.80 0.80* 
- - 0.50 - 2.00 
0.24 057 	- 7.50** 10.85** 

Sub-Total Export by Mode 	4.33 	1.85 	6.10 	10.70 	8.95 	17.25 

Local 

South WoilLongorig Coast 0,97 2.04 0.97 2.04 0.97 2.04 

North WoLlongong Coast 0.24 0.64 0.24 0.64 0.24 0.64 

Off Escarpment 0.38 0.38 - 0,38 

AIS via O'Briens Drift 1.98 1.98 1.98 1.98 1.98 1.98 

Sub-Total Local by Mode 3.57 4.66 3.57 4.66 3.57 4.66 

TOTAL WOLLONGONG REGION 7.90 6.51 9.67 15.36 12.52 21.91 

+ 	Restricted by capcity at South Bulli. 
Assumes 50% of output from Wolloridilly WasFiery by road, 

* 	Excludes 2.0 mtpa to Balmain. 
** 	Excludes 2.5 mtpa to Baimain. 

Sources: 	JCB Records, 1981/82 
NSW Coal Association Forecasts (June 1982) 
Mode & Destination Split: by GE-ID 
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I

Tt is also unlikely that Bellambi Coal will move to West Bellambi in 

the short term, because of the lead time of about three years to 

I 	

jmpbeent the move and the present uncertainty of coal markets. 

Bellambi Coal will therefore be restricted to 1.65 mtpa in the short 

term by the capacity of the existing washery at South Bulli. 

On the basis of the June 1982 NSWCA forecasts, exports are expected to 

I grow from 6.2 mtpa to 16.8 mtpa between 1981-1982 and 1985-1986. On 

the basis of the abovementioned assumptions, in 1985-86 coal exports 

I transported by road will increase from 4.3 mtpa to 6.1 mtpa and by rail 

fiom 1.9 to 10.7 mtpa. 	Assuming that local coal deliveries remain 

I 	

constant, total coal (i.e. export and domestic) hauled by road in the 

Woliongong area will increase from 7.9 mtpa in 1981/82 to 9.7 mtpa in 

1985/86, some 7.7 mtpa of which will impinge on urban roads below the 

I escarpment (see Figure 2). The increase in total coal hauled by rail 

over the same period will be from 6.5 mtpa in 1981-82 to 15.4 mtpa in 

1 	1985-86. 

I An implication of this short term forecast is that coal transported by 

road will increase from 1.2 mtpa on the Princes Highway north in 

I 	

1981-82 to 1.65 mtpa by 1985-86. In the same period, coal hauled by 

road down the Appin Road should increase from 2.4 to 3.7 mtpa and coal 

I 	

hauled down the Picton Road is expected to decrease from 2.5 to 

2.2 intpa because of the agreement between the State Government and 

Ciutha Development that 50 percent of Burragorarig Valley coal be hauled 

I by rail to Baimain. Except for about 2 mtpa of coal on the Picton and 

Appin Roads which is destined for O'Briens Drift, the remainder will 

I converge on Mount Ousley Road and the F6 Freeway - an increase from 

approximately 2.9 mtpa to 3.9 mtpa. 

By 1990 it is likely that Bellambi Coal will be operating from West 

I 	

Bellambi. At this date there is a possibility that none of the rail or 

conveyor links will have been built. In this case, the short term 

situation outlined above will have to accommodate increased coal 

I deliveries with the one likely change as mentioned, namely that 

Bellambi Coal will be operating from West Bellambi. 

I 
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I

Assuming no new rail or conveyor links and on the basis of the June 

1982 NSWCA forecasts, the amount of coal converging on Mount Ousley 

I 	

Road and the F6 Freeway could increase from 3.9 mtpa in 1985/86 to 

8.4 mtpa in 1990 despite a substantial diversion of Burragorang Valley, 

Moss Vale and western coal to rail. Coal traffic orientated to Port 

I Kembla will tend to increase substantially so that both the Picton and 

Appin Roads will continue to carry increased tonnages of coal, There 

I should also be a slight increase in road haulage from mines in South 

Wollongong on the freeway south of Port Kembla. Road hauled coal 

I

should however be eliminated from the coastline north of Wollongong 

with the exception of the transport of tailings up the escarpment on 

Lawrence Hargrave Drive to Maddens Plains. 

2.3 	Inventory of Coal Routes 

2.3.1 General 

I 
The roads handling coal transport were identified on 1:4000 orthophoto 

I

maps. An inventory of physical and traffic factors affecting road 

operations was then made, with special attention given to roads passing 

through built--up urban areas. The road inventory is shown in Figure 3. 

2.3.2 Physical Inventory 

The physical inventory consisted of:- 

0 	pavement condition 

1 	o 	pavement cross-section 

pavement alignment 

1 	0 	intersections signalised 

intersections unsignalised 

I 	

0 	land USC 

parking restrictions 

traffic controls 

This inventory was undertaken on-site during the week ending 27 

1 	November, 1982, and the data recorded onto strip plans at a scale of 

1:4000 covering the entire urban area of Wollongong. 
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I

A site inspection was also made of the rural roads in November 1982 and 

pavement details obtained from the DMR. Topographic information was 

obtained from the following sources:- 

I 	

Avonda.le Road: 	 Orthophoto 

West Dapto Road: 	Orthophoto 

Mt. Ousley Road MR 95: 	DMR design plans 

I Picton Road: 	 MWS & DB Base plans 

Appin Road: 	 Orthophoto 

2.3.3 Traffic Inventory 

The basic sources of traffic data were:- 

0 	DMR traffic census of AADT (1978 and 1980)1 

DMR intersection counts (miscellaneous) 

DMR classification counts (rural) 

GHD classification counts (urban) 

I 
The DMR traffic information provided a coverage of average annual daily 

I 	

traffic (AADT) over the main coal routes which are, with minor 

exceptions, 	classified 	main 	roads. 	Supplementary 	vehicle 

I 	

classification counts were obtained on that part of the Princes Highway 

and on Lawrence Hargrave Drive where these roads pass through urban 

development for 24km of coast north of Wollongong. 

Nine traffic counting locations were selected to provide details of 

I traffic patterns and/or composition in northern urban, city and 

expressway conditions. The locations of the counting sites, (five by 

I

the DMR and four by GHD) are indicated in Figure 4. Traffic patterns 

by hour of day are presented in Table 4. Vehicle composition in the 

I 	

northern urban area is presented in Table 5, the latter including a 

count of coal trucks on the Princes Highway between Bulli and Fairy 

I 	

Meadow. The examination of these and the traffic patterns are 

discussed in the next sub-section. 

1. 	DMR, Traffic Volumes and Supplementary Data, Illawarra Division. 
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2.3.4 Pattern of Traffic 

I 	

The variation of traffic by week of year was analysed for sites 3, 6 

and 9 and indicated only a slight variation in traffic in all parts of 

the City of Wollongong throughout the year, with the exceptions of the 

I week before Christmas (12 percent above average) and the week between 

Christmas and New Year (19 percent below average); both these figures 

I are exceptional. 

A comparison of the variation of coal haulage along the northern 

coastal route indicated that, on average, coal traffic was relatively 

light. However, coal traffic varied considerably from week to week. 

At times no coal was hauled; at other times more than double the 

average was hauled for a two-week period. The survey of sites 4 and 5 

on the Princes Highway (see Table 4 and Figure 5) indicated 1.7 and 3.9 

percent of coal trucks in the traffic stream respectively when coal 

haul was at a peak, nearly 2.5 times the average for 1981-82. In terms 

of impact, taking one coal truck as equivalent to three passenger cars, 

coal trucks represented nearly 5 and 11 percent of the traffic stream 

at the respective counting stations. 

The variation of traffic by hour of day (see Table 5) showed traffic to 

be relatively well spread throughout the day, so that the peak hour 

formed no more than 8 percent of the daily total. It is therefore 

likely that, where road capacity is restricted and parking prohibited 

during peak periods, operating conditions for traffic are more 

congested at off--peak than during peak periods. 

2.4 	Level-of-Service of Urban Roads 

2.4.1 Basis of Calculation 

Following the road inventory, an analysis of urban road level-of-service 

was undertaken as summarised in Figure 6. Level-of-service for 

selected road sections has been applied on the basis of the volume to 

capacity relationship and/or the operating speed of that section. 
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TABLE 4 

TRAFFIC BY HOUR OF DAY 

JR 
Site 

1.12.82/2.12.82 
N/B 

I 

S/B 

Site 

30.11.82 / 1.12.82 
N/B 

2 

S/B 

Site 4 

2-way 
30.11.82/1.12.82 

Site 

N/B 

3 

S/B 

Site 6 

20.4.80 
2-way 

Site 8 

22.10.78 
2-way 

Site 

N/B 
22.10.78 

9 

S/B 
- 
-i 13 12 62 14 186 148 200 120 167 130 

-2 3 6 17 10 61 69 70 40 38 58 

-3 6 2 6 31 ' 49 57 60 30 40 123 

-4 1 2 7 6 30 51 40 20 37 29 

-5 2 1 10 4 56 66 60 30 86 48 

-6 14 9 64 29 185 237 140 90 292 187 

-7 63 33 153 101 978 555 1,229 660 920 812 1,006 

-8 92 52 141 128 1,130 819 1,193 1,040 900 1,277 1,045 

-9 96 80 159 203 1,351 965 1,326 1,420 1,040 1,513 1,383 

-JO 86 102 196 169 1,410 911 1,094 1,380 730 1,020 916 

-11 101 106 202 191 1,100 996 1,014 1,340 720 914 920 

-12 73 97 223 150 1,262 931 919 1,340 750 848 868 
- 1 3 80 97 248 143 1,177 1,054 939 1,330 790 932 855 

-14 103 75 221 170 1,344 978 1,069 1,240 710 833 809 

-15 102 70 245 222 1,119 1,163 1,176 1,380 930 934 989 

-16 83 105 233 217 1,612 1,509 1,228 1,420 1,300 1,581 1,124 

-17 85 63 303 161 1,497 1,484 1,156 1,470 1,290 1,476 1,241 

-lB 61 60 254 120 1,351 1,329 939 1,300 1,060 1,320 1,081 

59 57 177 116 , 849 757 850 610 873 873 

-20 41 38 116 105 , 799 819 760 470 667 644 

-21 26 19 97 98 , 571 517 580 300 377 510 

--22 15 23 72 54 
(5,321) 

506 446 460 240 292 428 

-23 17 25 71 56 ' 470 478 490 450 334 389 

-24 8 13 66 27 ' 397 341 330 430 347 258 

1,230 1,147 3,319 2,525 
- - 20,652 16,833 17,268 19,360 13,970 17,010 15,894 
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TABLE 5 

12 HOUR VEHICLE CLASSIFICATION COUNTS 

TIME 	 TOTAL VEHICLES 	
HEAVY VEHICLES 	 COAL TRUCKS 

(HRS) 	 (TV) 
No. 	%ofTV 	No. 	%ofTV 

SITE 4, Princes Highway, Woonona 

30/1 1/82 

1pm - 2pm 1,182 110 9.3% 19 1.6% 

2pm - 3pm 1,118 92 8.2% 16 1.4% 

3pm - 4pm 1,591 105 6.6% 18 1.1% 

4pm - 5pm 1,494 48 3.2% 8 0.5% 

5pm - 6pm 1,328 38 2.9% 2 0.2% 

1/12/82 

6am - 7am 916 62 6.8% 25 2.7% 
7am - 8am 1,070 99 9.3% 25 2.3% 

8am - 9am 1,242 100 8.1% 23 1.9% 

9am 	10am 1,115 137 12.3% 30 2.7% 

10am - 11am 1,112 119 10.7% 32 2.9% 

11am - 12am 1,088 114 10.5% 26 2.4% 

12am - ipm 1,109 89 8.0 18 1.6% 

TOTAL 14,365 1,113 7.7% 242 1.7% 

SITE 5, Princes HighwavMt Ousley Road, Fairy Meadow 

30/11/82 

pm - 2pm 1,830 305 16.7% 104 5.7% 

2pm - 3pm 2,125 312 14.7% 143 6.7% 

3pm - 4pm 2,593 305 11.8% 123 4.7% 

4pm - 5pm 2,563 212 8.3% 83 3.2% 

5pm - 6pm 2,239 111 5.0% 46 2.1% 

1/12/82 

6am - 7am 1,622 175 10.8% 69 4.3% 

7am - 8am 1,873 274 14.6% 72 3.8% 

8am - 9am 2,151 267 12.4% 73 3.4% 

9am - 10am 1,833 203 11.1% 58 3.2% 

10am - 11am 1,857 212 11.4% 67 3.6% 

11am - 12am 1,761 240 13.6% 54 3.1% 

12am - 1pm 1,897 230 12.1% 46 2.4% 

TOTAL 24,344 2,846 11.7% 938 3.9% 

17. 
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I Urban level-of--service differs from that laid down for the 

uninterrupted flow conditions applying to rural roads as urban traffic 

I 	
flow is continually interrupted by crossing traffic, parked vehicles, 

traffic signals and land use activities. Urban levels of service, 

I 	
together with operating speeds and volume/capacity ratios, are outlined 

in Table 6. 

I Level of service based on volume/capacity is insufficient because it 

does not specifically allow for the varying conditions applicable on 

I any given section of road. Accordingly, the method set out in the 

Australian Road Research Board report, "Factors Affecting Travel Speeds 

I
on Urban Roads" (Pilot Study, October 1973) has been applied. This 

method of determining operating speed allows for factors associated 

I 	
with signalised and unsignalised intersections, directional flow, peak 

hour flow, heavy vehicle content, parking and land use 

characteristics. This method is applicable principally to the 

I traditional 13m wide urban road and therefore level-of-service based on 

volume/capacity alone has been applied to roads not in this category. 

I 
2.4,2 Level of Service Classification 

Figure 6 summarises the level-of-service classification by section of 

I 	
road. The freeway and limited access roads in the vicinity of Port 

Kembla operate at level-of-service A with the exception of a section of 

the freeway south of Mt. Ousley Road which operates at level-of-service 

I B. 

I The Princes Highway through Dapto operates at level-of-service B at the 

expense of a one hour parking prohibition in the peak direction, 

I morning and evening. A small section south of Dapto which has only two 

lanes operates at level-of-service E but will be bypassed by a new 

freeway in the near future. 

I 	
On the Princes Highway north of Wollongong level-of--service D is 

achieved at the expense of parking prohibitions in the peak direction 

in the morning and in both directions in the afternoon peak period. 

I 
1 	0185r 	 18. 
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I 	With the exception of Corrimal shopping centre, the level-of-service 

improves until it is classified as level-of--service A north of 

I 	
Bellambi, but still at the expense of parking restrictions where 

roadside activity is appreciable. 

The critical sections of the Princes Highway are through the Fairy 

Meadow and Corrimal shopping centres. Through Fairy Meadow the 

pavement is narrow for a four lane pavement, being 11.8m kerb to kerb. 

Through both shopping centres parking prohibitions are enforced for 

three hours south-bound in the morning and for three hours on both 

sides of the street in the afternoon. As traffic is relatively 

consistent throughout the day, conditions are worst prior to the 

parking restrictions coming into force at 3.00 p.m. 

Lawrence Hargrave Drive operates at level-of-service B through Thirroul 

and Austinmer beyond which it becomes a semi-rural road. Alignment is 

winding with short steep sections. There are some 3km of narrow 

pavement, 5.8m wide, through Coledale and there is a steep and winding 

climb up the escarpment above Stanwell Park. 

On the escarpment, substantial coal traffic will continue to take place 

on what are two lane rural roads of modest standard. 

Picton Road (T.R. 95) contains sections of road ranging from poor to 

very good pavement condition. 	Pavement widths vary from 6.5 m to 

7.4 a'. 	Overtaking opportunities are limited to approximately 25 

percent of the road length due generally to rolling grades combined 

with a poor road alignment. Overall, including the Link Road, Picton 

Road currently operates at a level-of-service C, which is stable flow. 

The Link Road is in a poorer condition relative to the remainder of 

Picton Road, although a level-of-service C still applies. 

The DMR is progressively rehabilitating the road on its present 

alignment. One section of road (1.5 km) approximately 3 km north-west 

of Mt. Keira Road has recently been constructed with a climbing lane in 

the south-easterly direction, 7.4 m wide lanes and sealed shoulders. 

0l85r 	 19. 



TABLE 6 

LEVEL OF SERVICE URBAN ROADS 

LEVEL OF SERVICE 
C D E 

21,000 - 24,000 24,000 - 27,000 30,000 

25,000 - 29,000 29,000 - 32,000 36,000 

27,000 - 30,000 30,000 - 34,000 38,000 

34,000 - 38,000 38,000 - 43,000 48,000 

41,000 - 46,000 46,000 - 52,000 58,000 

47,700 57,300 82,600 

Stable Flow Approaching Unstable Flow 
(acceptable delay) Unstable Flow (congestion) 

(tolerable delay) 

30 25 app. 	25 

0.70 - 0.80 0.80 - 0.90 0.90 	- 	1.00 

TYPE OF FACILITY 
A B 

4 lane undivided 14,000 - 	18,000 18,000 - 21,000 
4 lane undivided 16,000 - 21,500 21,500 - 25,000 

(clearway) 

4 lane divided 17,000 - 23,000 23,000 - 27,000 
(clearway) 

6 lane undivided 22,000 - 29,000 29,000 - 34,000 
6 lane divided 26,000 - 35,000 35,000 - 41,000 

(clearway) 

Freeways 28,900 41,300 

Operating Free Flow Stable Flow 
Characteristics (almost no delay) (slight delay) 

Operating Speed 
(km/h) 50 40 

Volume/Capacity 
Ratio (V/C) 0.45 - 0.60 0.60 - 0.70 

SOURCE: 	CRB Load Design Manual 1974. 
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I
That part of Mt. Keira Road (M.R. 186) which serves O'Brlens Drift 

generally has a narrow pavement in the vicinity of 6.3 m, with 

I s1)asmodic existence of shoulders on a poor alignment. Currently, a 

level-of-service C applies. This is due to the low traffic volume 

I 	
relative to surrounding roads. There are no known plans for the 

improvement of this section of road. 

I
Appin Road (M.R. 177) was found to operate at a level-of-service D for 

the section of road 3 km on the Wollongong side of the Wollongong/ 

I
Woilondilly shire boundary. Operating conditions are such that nearly 

all drivers are restricted in their selection of speed. This is 

attributed to the overall inadequate pavement width, the high 

proportion of coal trucks using the road, limited overtaking 

I 	
opportunities and, to a lesser extent, the pavement condition. The DMR 

plans to progressively reconstruct the existing pavement to an improved 

standard of alignment. 

The recently upgraded section of Appin Road east of Loddon Creek 

I
contains a climbing lane in the south-easterly direction of over 1 km, 

good pavement condition and widths (7.4 m) along with sealed shoulders 

I on each side of the road. Consequently, this section of Appin Road 

operates at a level-of-service C. 

I 

I 
0185r 	 21. 
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I

Mt. Ousley Road (M.R. 513 and T.R. 95) has recently been constructed as 

four lanes with a fifth lane on the downhill side for a distance of 

I 	2.3 km to cater for heavy vehicles on steep grades. A level-of-service 

C currently applies to the road, indicating that traffic is in the zone 

I 	
of stable flow. Frequent long, steep grades (8-10 percent) restrict 

travel speed below the 100 kph-signed speed limit. 

2.5 	Accident Analysis 

An analysis of accidents occurring on the urban road network was 

undertaken from data provided by the Traffic Authority of N.S.W. Data 

was obtained on the basis of statistics for 1981 for accidents with at 

least one person killed or injured, and/or one vehicle towed from the 

scene (crashes of lesser severity are not recorded by the Traffic 

Authority). All accidents were recorded and analysed to enable the 

detailed examination of accidents on an area basis. 

An assessment of the accident situation on the Mt. Ousley Road, Appin 

and Picton Roads was undertaken separately by the NRNA and is 

doewnented in their report, entitled "Coal Transport in the Wollongong 

Region', September 1981. 

2.5.1 Accident Rate by Road Section 

An analysis of accident rates over selected road sections was 

undertaken. The rating is expressed in terms of accidents per million 

vehicle kilometres (mvk); the rates and sections are indicated on 

Figure 7. 

The range of accident rates varied between 0.3 and 3.2 per mvk. The 

highest rating sections were found to be: 

Keira/Flinders Streets - 

Flinders Street between Bourke and 
Lysaght (currently being reconstructed) - 

I 	
o 	Princes I-Iighway, Buili; between Russell 

Street and Lawrence Hargrave Drive - 

I OlRSr 	 22. 
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The Keira Street record appears to be due to intersection accidents 

where there are a large number of turning movements on a street passing 

thecommercial centre of Wollongong. No pattern of accident occurrence 

can be detected on the Princes Highway at Bulli. 

2.5.2 Accident Type by Road Section 

Data relating to accident type were examined for each road section and 

are summarised in Table 7. For the roads examined, the majority of 

accidents were categorised as right-angle, 30 percent; nose-to-tail, 

25 	percent; 	and 	vehicle/object, 	21 percent. 	Significantly, 

right-angle and nose-to-tail accidents occurred largely at 

intersections, thus providing direct indicators of the area in which 

the greatest benefit could be gained from accident prevention 

expenditure. 

The significant sections of Princes Highway through Bulli and 

TKeira/Flinders Streets revealed varying accident patterns. On the 

Princes Highway, 60 percent of accidents were right-angle or 

nose-to-tail, and a further 20 percent were vehicle/object accidents. 

There were 119 injuries and four fatalities on this section in 1981; 

one fatality as a result of a vehicle/object accident and three from 

vehicle/pedestrian accidents. Of the vehicles involved, 5.7 percent 

were recorded as heavy vehicles; however data does not specifically 

indicate coal trucks and it is not possible to identify any accidents 

related to these vehicles, However, It would seem significant that 

some 60 percent of heavy vehicles involved in accidents were involved 

in nose-to-tail accidents on this section of road, while Table 7 shows 

the percentage to be 42 percent for all roads surveyed. 

Some 75 percent of accidents on Keira and Corrimal Streets were 

right- angle occurring almost exclusively at intersections, again 

indicating those areas where improvements should be effected. In 1981 

there were no fatalities and only two heavy vehicles were involved in 

accidents on these two streets. 
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TABLE 7 

ACCIDENT SUMMARY 

NO. OF VEHICLES 
ACCIDENT TYPE NO. OF Light Heavy ACCIDENT SEVERITY 

ACCIDENTS Vehicles Vehicles Injuries Fatalities 

1. head-on 36 71 8 65 2 

2. Right Angle 218 438 16 106 1 

3. Nose-to-Tail 180 404 32 80 2 

4. Other, Veh-Veh 33 61 7 18 - 
5. Rollover/Other 50 45 5 29 1 

6. Veh-Object 147 156 6 89 3 

7. Veh-Parked Veh 18 39 2 5 - 
8. Veh-Pedestrian 29 29 - 28 4 

9. Veh-Anirnal 2 2 - 2 - 

TOTAL: 	 713 	1,245 	76 	422 	13 
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Overall 6 percent of the vehicles involved in accidents were trucks, 

which is less than their representation in the traffic stream. 

Accidents associated with intersections, namely right-angle and 

nose-to-tail accidents, account for 55 percent of the total of 713 in 

1981; possibly an indication that the control of intersections should 

be carefully examined. The number of vehicle-object accidents at 

21 percent of the total also appears high and could be the result of 

poor alignment and the need to change lanes frequently. 

2.5,3 Distribution of Accidents by Road Features 

Some intersections with high concentrations of accidents were analysed 

on the basis of accidents per million vehicles (/mv.). Six with 

significant accident levels registered a rate In excess of 1,0 

accidents/mv. Those intersections were:- 

Keira/Swan Streets - unsignalised: 	 2.33 acc./m.v. 

Corrimal/Burrelli Streets - signalised: 	 1.76 acc./m.v. 

Five Islands Rd/Glastonbury Street - unsignalised: 133 acc./m.v. 

Princes Highway/Rothery Street - signalised: 	1.32 acc./m.v. 

Springhill Road/Bridge Street - unsignalised: 	1.16 acc./m.v. 

Springhill Road/Masters Road - signalised: 	 1.15 acc./m.v. 

These intersections will require detailed investigation in order that 

the factors contributing to these significant accident rates may be 

determined. In the case of the unsignalised intersections, a solution 

may be signalisation, or else the Introduction of "seagull' type 

cliannelisation at "T" intersections. Careful attention should be paid 

at signalised intersections to the need for the introduction of right 

turn lanes, and special phases for such movements could be one 

solution. In some cases roundabouts may provide a solution. 

One section of road where alignment appears to contribute to a 

significant number of vehicle/object accidents is the lower end of 

Bull.i Pass. Here, the tight radius curves and steep vertical alignment 

would contribute to accidents in which the vehicle leaves the 

carriageway. 
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I

Another area where there appears to be a concentration of accidents is 

on the Princes Highway immediately south of the Illawarra railway 

I 	overpass. This section of road is currently being reconstructed, and 

this, it is assumed, will help to remedy the accident situation. 

It is impossible to arrive at definite conclusions as to the 

significance of these rates, other than to identify those roads which 

experience greater numbers of accidents than others. However, some 

measure of comparison may be reached by examining accident rates 

published in the NRMA Highway Survey No. 34; Pacific Highway, 1981. 

The survey quotes a "Range of Crash and Injury Rates on N.S.W. 

Highways", indicating that crashes in urban areas range between 2.25 

and 333 per mvk. It should be noted, however, that NRMA rates were 

taken over a range of AADT volumes for road sections considerably 

longer than those used in Wollongong. 

A more reasonable comparison may be obtained by comparing the accident 

rate for the Princes Highway between Smith Street and Lawrence Hargrave 

Drive (approximately 11.7km) at 2.2 per mvk with that for the Pacific 

Highway between North Sydney and Mt. Colah (25.27km) at 2.31 per mvk. 

In terms of accidents per kilometre, the rate for the Princes Highway 

is 19.23/km and 31.66/km for the Pacific Highway. From this comparison 

it may be seen that accident rates on the Princes Highway in Wollongong 

are for the most part below or at the lower end of the range quoted by 

the NRMA for the Pacific Highway. 

2.6 	Conclusions 

2.6.1 Proposed Developments Critical to Road Haul 

The three critical developments expected to affect coal haulage in the 

Wollongong region are the related decisions of opening a coal washery 

at West Bellambi, constructing the Maldon-Dombarton link and the 

possibility of constructing the Kembla Coal and Coke conveyor from 

Westcliff to the Illawarra railway. The Maldon-Dombarton link and the 

conveyor would enable export coal from the escarpment and Burragorarig 

Valley to be hauled by rail to Port Kembla. Export coal accounts for 
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I

half the 7.9 mtpa currently hauled by road in the region and represents 

the growing sector of the coal market, hence these projects are 

necessary in order to substantially reduce the haul of coal by road. 

I 	
Preliminary steps towards the implementation of the Maldon-Dombarton 

link have already been taken, but not to the implementation of the KCC 

conveyor. No formal commitment has been made to complete either 

I project. The earliest date of completion would be 1986 as the minimum 

lead time would be three years. 

The Maldon-Dombarton link and the Kembla Coal and Coke conveyor would 

remove almost all of the coal hauled off the escarpment along Mt. 

Ousley Road, currently 2.9 mtpa, and could also accommodate coal 

presently hauled by road down the northern coastal section of the 

Princes Highway: the latter, now being washed at South Bulli, could be 

washed at West Beilambi and then transported via the Maldon-Dombarton 

link. 

Without the Maldon-Dombarton link and the I(CC conveyor, the demand for 

coal to be hauled off the escarpment could realistically increase to 

8.4 mtpa by 1990; excluding the 2.0 mtpa being transported to the Port 

Kembla steeiworks via O'Briens Drift and the AIS rail spur. The 

remaining coal hauled by road through the Wollongong urban area would 

be some 1.3 tntpa hauled to the port, the steelworks and Tallawarra 

power station via the F6 from Wollongong South. 

2.6.2 Intensity of Coal Traffic 

Coal trucks are not an excessive proportion of traffic in the 

Wollongong urban area. The intrusion of coal trucks on traffic is 

accentuated by the heavy peaking of coal haulage throughout the year, 

and by occasional bunching of trucks on the road. 

The presence of coal trucks on the Princes highway is most noticeable 

before peak period parking restrictions come into force, when only one 

lane of traffic in each direction is available. It is at this time 

that the pressure on road capacity is at its greatest. 
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in the rural area which is predominantly on the escarpment, coal 

traffic forms a substantial proportion of total traffic. Considerable 

bunching of coal trucks has been noted on both roads where the physical 

presence of coal traffic is accentuated by limited opportunities for 

overtaking, grades, and pavement widths below 7.4m. 

When coal is being hauled on any given road, that road's deficiencies 

in its ability to carry general traffic are usually emphasised in the 

awareness of other drivers. 

2.6.3 Urban Roads 

To the south of Woliongong, the Princes Highway through Dapto will be 

bypassed by coal traffic when current extensions of the freeway to 

I Yallah are 

I The network of high class roads bypassing Wollongong on the freeway 

(F6) and serving Port Kembla operate at a high level-of-service 

I Although traffic growth is substantial, no problems are foreseen in the 

short term. The intersection of the freeway, the Princes Highway and 

the future northern distributor (178) is currently being constructed. 

I 	
The Princes Highway serves strip development along the northern coast 

with a pavement width of approximately 12m. Pressure of traffic is 

progressively reduced towards the north. The southern 2km are at a 

I
point where comfort and convenience are low but capacity may be 

tolerated for short periods; even so, this is achieved at the expense 

I of parking prohibitions on both sides of the road through Fairy Meadow 

shopping centre. Further north to Beliambi, level-of-service on the 

I 	
highway gradually improves but reverts to unacceptable conditions 

through the Corrimal shopping centre. In the shopping centres, 

I 	
off-peak conditions are worse than during the peak when parking 

prohhitions apply. 

I
in the short term the Princes Highway can expect a one-third increase 

in coal traffic. Otherwise there will be little growth in traffic, 

I
possibly due to poor operating conditions, particularly through Fairy 

Meadow and Corrimal shopping centres. 
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The DMR proposes to construct the first stage of the northern 

distributor to Towradgi Road past the first shopping centre, but not 

before 1985. The second stage to Bellambi Road past the second 

shopping centre is also to be constructed but not before 1990. The 

construction program is too late to ease existing traffic problems and 

serve the movement of coal. 

Lawrence Hargrave Drive carries moderate traffic volumes, easing to the 

north. After the first kilometre, the road pavement varies from 5.8 to 

6.7m in width on a winding, rolling alignment. While no capacity 

problem exists at present, conditions of travel are poor, particularly 

due to limited opportunities for passing trucks; the steep grade up the 

escarpment often causes substantial delay. The DMR has no plans to 

improve Lawrence Hargrave Drive in the short term beyond widening a 3km 

length through Coledale to four lanes. 

The accident rate in the urban area is marginally below comparable 

areas elsewhere in the state. Localised increases in accident rates 

are generally due to intersections of which six have been identified in 

Section 2.5.3 for improvement. On the whole trucks have a lower 

accident involvement than their representation in the traffic stream. 

2.6,4 Rural Roads 

It is inevitable that substantial coal traffic will use the roads on 

the escarpment, in the short term at least. The Appin Road (MR 177) 

and the Picton Road (TR95) have, with the exception of short sections 

which have recently been improved, substandard alignment, pavement 

which is too narrow for large volumes of heavy vehicles and 

insufficient overtaking opportunities. 

Coal will continue to be transported off the escarpment via O'Briens 

drift and Mt. Ousley Road. Mt. Keira Road (MR 186) which serves the 

drift has pavement in poor condition and inadequate width. Mt. Ousley 

Road (MR 513 and TR 95) has recently been improved; however, if the 

N.aidon-Dombarton link and the KCC conveyor are not built this decade, 

the capacity of Mt. Ousley Road, particularly on the escarpment, to 

carry increasing traffic including coal trucks will need careful 

examination. 
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I

The involvement of heavy vehicles in accidents is not great when 

compared to an overall state average but, nevertheless, is increasing. 

2.6.5 Outline of Improvements Required 

I Coal will continue to be hauled by road in the Wollongong region, the 

tonnes hauled increasing from 7.9 mtpa to 9.7 mtpa in the first half of 

I the decade on the basis of the June 1982 NSCA forecasts. This 

compares with a growth from 6.5 mtpa to 15.4 mtpa by rail in the same 

I

period. If a Maldon-Dombarton link or KCC conveyor are not then 

constructed by 1990, the coal haul by road could realistically rise to 

12.5 mtpa unless mining of coal on the escarpment is inhibited. 

I 	
The Department of Main Roads is progressing with roadworks both urban 

and rural to improve traffic conditions in a way which will at the same 

time reduce the impact of coal trucks on the road. The pace of these 

I improvements is too slow to assist in the short term, with the 

exception of coal haul from mines south of Wollongong. 

I 
The DMR programme should be accelerated both as regards the development 

I 	
of the northern distributor (F8) to Bellambi and the upgrading of Appin 

Road (MR 177), Pictort Road (MR 95) and Lawrence Hargrave Drive 

I 	
(MR 185). Mt. Keira Road (MR 186) should be improved where it serves 

O'Briens Drift as well as parts of West Dapto and Avondale Roads where 

pavement is deteriorating. 

Until the construction of the northern distributor, parking 

I

restrictions will continue to provide the main assistance to traffic 

movement on the Princes Highway north of Wollongong. The declaration 

I 	and possible extension of clearway conditions will assist the 

enforcement of existing parking restrictions. The intensity of traffic 

I 	
does not vary substantially through the day, and pressure on capacity 

is therefore greater outside peak periods than within these periods; 

I 	
hence the peak periods when parking restrictions are in force should be 

fully exploited for coal haul. Bunching of coal trucks should be 

avoided and a consistent rate of haul throughout the year should be 

I maintained as far as possible. 
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3. 	SCENARIOS 

	

3.1 	Short Term 1985/86 

The following assumptions underlie the short term scenarios:- 

Bellainhi Coal extracts coal from South Bulli in the short term. 

The Maldon-Dombarton-Port Kembla rail or road/rail links are not 

built in the short term. 

Domestic coal haulage remains constant. 

Forecasts are those of the NSWCA of June 1982. 

On the basis of the June 1982 NSWCA forecasts, exports through Port 

Kembla are expected to grow from 6.2 to 16.8 mtpa between 1981-82 and 

1985-86. Assuming that no new rail or conveyor links are built in the 

short term and Bellambi Coal continues to operate from South Bulli, the 

following distribution of coal on the network is expected (Including 

export coal, domestic coal and coal to O'Briens Drift): 

Coal hauled by rail will increase from 6.5 mtpa in 1981-82 to 

15.4 mtpa in 1985-86, 

Coal hauled by road will increase from 7.9 mtpa in 1981-82 to 

9.7 mtpa in 1985-86. 	Of this, 5.83 mtpa in 1981-82 and 

7.69 mtpa in 1985-86 will be hauled east of the escarpment. 

Road-hauled coal will be distributed as follows:- 

- 	Coal haulage on the Princes Highway north will increase 

from 1.2 mtpa in 1981-82 to 1.65 mtpa in 1985-86. 

- 	In the same period coal haulage down the Appin Road should 

increase from 2.4 mtpa to 3.7 mtpa and coal hauled along 

the Picton Road Is expected to decrease from 2.5 mtpa to 

2.2 mtpa. 
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I - 	Except for about 2 mtpa which is destined for O'Briens 
Drift, the coal on the Appin and Picton Roads will converge 

I 

	

	
onto Mount Ousley Road and the F6 Freeway. The increase in 

these roads will be from 2.9 mtpa in 1981-82 to 3.9 mtpa in 

1985-86. 

I 
- 	Coal hauled on the F6 Freeway south should increase from 

1 	1 mtpa in 1981-82 to 1.35 mtpa in 1985-86, 

I - 	Other road-hauled coal on the network is not significant. 

I 	
The haulage of coal by road in the Wol.longong area is considered a 

serious environmental problem. As rail haulage of coal is more 

environmentally acceptable, the State Government has endeavoured to 

I limit the amount of coal hauled by road. On 4th November 1982 the 

State Government announced that, in the short term, the level of road 

I haulage of coal would be approximately 4 mtpa. As indicated in Table 

1, road haulage of coal east of the escarpment in 1981-82 was already 

I 5.83 mtpa, of which 4.33 mtpa was destined for export. If no new rail 

or conveyor links are built in the short term, (by 1985/1986) road 

I 

	

	
haulage of coal east of the escarpment is expected to increase to 

7.69 intpa (see Table 3), of which 6.1 intpa will be destined for 

I 

	

	
export. Consequently, road haulage of coal is expected to be a major 

environmental problem in Wollongong City in the short term. 

I Five scenarios for hauling coal in the short term are considered in 

this study, namely: 

1 
By road via a new northern distributor (F8). 

Along the Princes Highway with clearways all day. This would 

I 

	

	
require niajor changes to the Fairy Meadow and Corrlmal shopping 

centres along the Princes Highway, e.g. reconstruction of 

shopping centres away from the highway. 
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Along the Princes Highway in its present state. The condition 

of this highway can to some extent be improved by rationalisirig 

the movement of coal trucks, so that they move at the most 

appropriate times. Small inputs can also be introduced to 

mitigate adverse environmental impacts. 

The Bellambi Bins. By conveyor to new rail loading bins and 

then onto the Illawarra railway line. Approval has been granted 

for this development, but a black ban has been imposed on the 

construction of this project by the Transport Workers' Union. 

If this alternative were implemented it could be completed in 

fifteen months after inception of construction. 

Kembla Coal and Coke conveyor and drift. By conveyor and drift 

I to a new rail loading facility on the Illawarra railway line. 

I The State Government policy of limiting road-hauled export coal to 

4 mtpa can only be achieved by either the Kembla Coal and Coke conveyor 

I and drift or the Bellambi bins being constructed in the short term. 

I 	
The Kembla Coal and Coke conveyor and drift would reduce road-hauled 

export coal by 2.7 mtpa to 3.4 mtpa in 1985-86, which is below the 

I 	
State Government limit of 4 mtpa and the 4.33 mtpa recorded in 

1981-82. It is questionable, however, whether the conveyor and drift 

would be economically viable to the company in the present depressed 

I economic climate. The negative employment effects of changing from 

road to rail are also factors which militate against this scenario (see 

I Employment Investigation in separate document). Employment effects are 

particularly significant in N.S.W. and Australia at present, as 

I 	
unemployment is a major concern. In this context, it is unlikely that 

the conveyor and drift will be constructed by 1985-86. 

The Bellambi bins would reduce road-hauled export coal by 1.65 mtpa to 

4.45 mtpa in 1985-86, which approximates the level of road haulage of 

export coal in 1981-82 (4.33 mtpa). Although Wollongong City Council 

still supports the building of the bins, it is proposed at this stage 

that resources would be more productLvely used in one of the other 
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I

alternatives. This is based on the assumption that Bellambi Coal will 

move to West Bellambi in the long term so that, if the bins were built, 

I 	

they would only be utilised in the short term, which is an inefficient 

utilisation of scarce resources. In addition, it is not certain that 

I 	

the Transport Workers' Union will lift the black ban that has been 

imposed on the construction of this project. 

I It is therefore likely that, in the short term, no new rail or conveyor 

links will be built. Coal will, however, still be exported and greater 

I

amounts are expected to be hauled by road with adverse environmental 

impacts on Wollongong City. This report attempts to highlight possible 

I

strategies and action that is required to mitigate anticipated adverse 

impacts. 

3.2 	Long Term 1990 

1 	3.2.1 General 

I As mentioned in Section 1.2, the long term situation is uncertain and 

it is therefore difficult to predict accurately how coal will be 

I

transported in 1990. For this reason, three long term scenarios are 

considered in this study, namely: 

 Maidori-Dombarton--Port Kembla rail link implemented before 1990. 

 Road/rail alternative implemented before 1990. 

I (c) No new regional rail or conveyor links before 1990. 

I The implications of each of these strategies on the distribution of 

coal on the transportation network will now be briefly discussed. 

I

Predictions of absolute levels of coal production in 1990 are very 

difficult. The level of coal exports depends on a wide variety of 

I 

	

	

factors including price of substitutes e.g. oil and world markets, both 

of which are difficult to predict because they depend on a wide variety 

I 	

of factors. The emphasis in this study will therefore be on the 

distribution of coal in the network rather than on the absolute levels 

transported. However, two basic assumptions are made about absolute 

I levels, namely:- 
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Coal production for domestic use remains constant. 

In 1990 the level of exports going through Port Kembla will be 

in the order of 18 to 27 mtpa. 

3.2.2 Maldon'-Domharton---Port-Kembla Rail Link 

The following assumptions underlie the distribution of coal on the 

transportation network in this scenario:- 

The Maldon-Dombarton rail link is constructed by 1990. 

Two variants of this scenario are considered. In the one 

variant, the KCC conveyor and drift are built by 1990, whereas 

in the second variant, this conveyor and drift are not completed 

by this date. 

Bellambi Coal moves its operation from South Bulli and extracts 

coal from West Bellambi prior to 1990. 

All coal from the Burragorang Valley and West Bellambi is 

transported along the Maldon-Dombarton railway. 

All western district coal going to Port Kembla is transported 

along the Maldor-Dombarton railway. 

Road hauled export coal is limited to that from Yellow Rock and 

Avon and possibLy that from Westcliff, depending on whether or 

not the KCC conieyor linking Westcliff to the Illawarra line is 

built before 1990. 

Coal hauled by road for domestic use remains at the 1981-82 

level of 3.5 mtpa with about 43 percent of this below the 

escarpment (1.87 mtpa). 
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On the basis of these assumptions, it is predicted that there will be 

the following distribution of coal on the transportation network:- 

About 50 percent of all coal hauled in the Woilongong area will 

be transported down the Maldon-Dombarton rail link. This will 

increase to about 56 percent on the link between Dombarton and 

Port Kembla to include coal transported on the Moss Vale line 

(about 6 percent of all coal transported). 

If the KCC conveyor and drift are built by 1990, coal hauled 

along the Illawarra Line north will be about 20 percent of all 

coal hauled in the Wollongong area. If the KCC conveyor and 

drift are not built, this will fall to about 7 percent, which is 

expected to be less absolutely than was hauled in 1981-82. 

Assuming that the KCC conveyor and drift are built by 1990, the 

total amount of road hauled coal east of the escarpment will be 

reduced from 5.83 to about 2.5 mtpa. Of this, only 0.85 mtpa 

will be for export. 

Assuming that the KCC conveyor and drift are not built before 

1990, the total amount of coal hauled by road below the 

escarpment in 1990 will be about 6.7 mtpa of which 5.2 mtpa will 

be for export and 1,5 mtpa for domestic use. Of the 5,2 mtpa 

for export, most will originate from Westcliff and therefore be 

hauled down the Appin and Mount Ousley Roads (80 percent of 

road-hauled export coal). 

I 
3,2.3 Road/Rail Alternative 

The following assumptions underlie the distribution of coal on the 

transportation network in this scenario:- 

(a) 	A road is constructed between West Bellambi and Dombarton in 

1 	1990 and the rail link between Dombarton and Port Kembla is 

upgraded. 

1 
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As in Scenario 1, two variants of this scenario are considered. 

In the one variant, the KCC conveyor and drift are built by 

1990, whereas in the second variant, this conveyor and drift are 

not completed by this date. 

Bellambi Coal moves its operation from South Bulli and extracts 

coal from West Bellambi before 1990. 

All coal from the Burragorang Valley and West Bellambi is 

transported along the new road from West Bellambi to Dombarton 

and then along the railway from Dombarton to Port Kembla. 

All western district coal destined for Port Kembla is 

transported along the Illawarra line north. 

Road hauled export coal is limited to Yellow Rock and Avon mines 

and possibly that from Westcliff depending on whether or not the 

KCC conveyor and drift linking Westcliff to the Illawarra line 

are built before 1990. 

Coal hauled by road for domestic use remains at the 1981-82 

level of 3.5 mtpa with about 43 percent of this below the 

escarpment (1.5 mtpa). 

On the basis of these assumptions, it is predicted that there will be 

the following distribution of coal on the transportation network:- 

(a) 	About 45 percent of all coal hauled in the Wollongong area will 

be transported along the Illawarra line north, assuming the KCC 

conveyor and drift to the Illawarra railway line are built 

before 1990. Is this conveyor and drift are not built by 1990, 

this would be reduced to about 30 percent. 
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About 25 percent of all coal hauled in the Wollongong area will 

be transported on the new road link between West Bellambi and 

Dombarton, At Dombarton this coal will be loaded on to rail. 

The upgraded link between Dombarton and Port Kembla will then 

transport about 31 percent of all coal hauled in the Wollongong 

area due to the inclusion of coal along the Moss Vale line. 

Assuming that the KCC conveyor and drift are built by 1990, the 

total amount of road hauled coal east of the escarpment will be 

reduced from 5.83 to about 2.5 mpta. Of this, only 0.95 mtpa 

will be for export. 

Assuming that the KCC conveyor and drift are not built before 

1990, the total amount of coal hauled by road below the 

escarpment in 1990 will be about 6.7 mtpa, 5.2 mtpa of which 

will be for export and 1.5 mtpa for domestic use. 	Of the 

5.2 mtpa for export, most will originate from Westcliff and be 

transported down Mount Ousley Road (80 percent of road-hauled 

export coal) to Port Kembla. 

3.2.4 No New Rail or Conveyor Links prior to 1990 

There are the following assumptions underlying the distribution of coal 

on the transportation network in this scenario:- 

No new rail or conveyor links for hauling coal are constructed 

in the Wollongong area prior to 1990. 

Bellambi Coal moves its washery from South Bulli to West 

Bellambi by 1990. 

The KCC conveyor and drift linking Westcllff to the Illawarra 

line are not built before 1990. 

50 percent of Burragorang Valley coal is transported by rail to 

Balmain and the remaining 50 percent is hauled to Port Kembla 

along the Picton Road. 
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All western district coal destined for Port Kembla is 

transported along the Illawarra railway north. 

All Westcliff, Yellow Rock and Avon coal is road-hauled. 

Coal hauled by road for domestic use remains at the 1981-82 

level of 3.83 mtpa with about 43 percent of this hauled below 

the escarpment. 

On the basis of the assumptions, it is predicted that there will be the 

following distribution of coal on the transportation network:- 

About 45 percent of all coal hauled in the Wollongong area will 

be transported along the Illawarra line north. 

The total amount of coal hauled by road below the escarpment 

wLil increase from 5.83 mtpa in 1981-82 to about 10.5 mtpa in 

1990. 	Of the 10.5 mtpa, about 9 mtpa will be destined for 

export, and 1.5 mtpa will be destined for domestic use. 	The 

largest proportion of export coal will originate from Westcliff 

via the Appin Road. Other large amounts will be transported 

down the Picton Road from West Bellambi and the Burragorang 

Valley. These loads will gravitate to Mount Ousley Road and the 

F6 Freeway on their way to Port Kembla so that coal hauled on 

these roads will increase dramatically by 1990 (from 2.9 mtpa in 

1981-82 to 8.4 mtpa in 1990 assuming the June 1982 NSWCA 

forecast). 

About 6 percent of all coal hauled in the Wollongong area will 

be transported along the Moss Vale line. 
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4. 	SUPPORTING STIJDIES 	FINDINGS 

4.1 	Noise Study 

4,1.1 General 

The findings presented below are taken from a noise investigation 

I prepared for this study by sub-consultants, Wilkinson-Murray 

Consulting. The effect of existing coal transportation on noise levels 

I in the Wollongong area, two short term scenarios and three long term 

scenarios are considered. 

41,2 Existing Coal Transportation 

Generally the contribution of coal trucks or trains to overall road and 

rail noise is insignificant at present. Of the two modes, rail 

transportation has less of a noise impact on residential communities 

than road transport. 

I 
The contribution from coal trucks is only significant on West Dapto 

I 	Road, the Princes Highway (south) and the F6 Freeway. On two of these 

roads, the Princes Highway (south) and the F6 Freeway, noise from coal 

transportation is only minor. 

The contribution from coal trains to overall rail noise is only 

I significant on the AIS Mount Kembla line. As there are only a few 

residences located along this line, the number of households highly 

I annoyed by coal trains is very low (2-10), 

4,1.3 Short-Term Scenarios 

I 	
Two aspects of coal haulage in the short term are considered, namely: 

increased road haulage on Mount Ousley Road and the F6 Freeway and the 

I 	
short term scenarios of the Princes Highway versus the northern 

distributor. 
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Itis estimated that the increase in coal transportation on Mount 

Ousley Road in the short term will have an insignificant noise impact 

on nearby residences. 

North of Woliongong, coal transportation by road in the short term will 

have a negligible effect upon nearby residential communities, 

irrespective of whether the northern distributor is constructed or not. 

4.1.4 Long-Term Coal Transportation 

Three coal transportation scenarios have been assessed in the long 

term, namely: 

Maldon-Dombarton-Port Kembla rail link 

1 	o 	West Bellambi-Dombarton--Port Kembla road/rail link 

No new rail or conveyor links 

I 
The building of the KCC conveyor and drift will reduce the noise 

I impacts from road haulage on Mount Ousley Road and the F6 Freeway. The 

implementation of this project is a possibility in variants of 

I 	
Scenarios 1 and 2. In these variants, Scenarios 1 and 2 are more 

enviromentally exceptable in terms of noise impacts than Scenario 3 

I 	
where this conveyor and drift are not built. In addition, the building 

of this project will not change the noise impact significantly along 

the I.11awarra line in Scenarios 1 and 2. 

I 
If the KCC conveyor and drift are not constructed by 1990, road haulage 

I of coal from Westcliff to Port Kembla via the Appin and Mount Ousley 

roads and the F6 Freeway is expected to increase from 0.64 mtpa in 

I 	
1981-82 to 4.2 mtpa in 1990. Together with coal for domestic use off 

the escarpment, the total coal transported down Mount Ousley Road and 

I 	
the F6 Freeway is expected to increase from 2.9 mtpa in 1981-82 to 

4.6 mtpa in Scenarios 1 and 2, and to 8.4 mtpa in Scenario 3. Although 

the increase in noise impacts from coal transportation between 1981-82 

I and 1990 are significant and are most significant for Scenario 3, the 

difference in noise impacts between scenarios is negligible. 

I 
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I

The Maldon-Dombarton-Port Kembla rail link (Scenario 1) would haul a 

large proportion of coal from the western districts and the area west 

I 	
of Wollongong. As there are fewer residents on the Dombarton-Port 

Kembla section of line than on the Illawarra line, this scenario would 

I 	
have less of a noise impact from rail haulage on Wollongong residents 

than other scenarios. 

This is also the only scenario in which western district coal has the 

potential to bypass the built-up area of Sydney, mitigating potential 

adverse environmental impacts from coal haulage for a large 

population. The impact of coal transportation on the residents on the 

Dombarton-Port Kembla section of the Maldon-Dombarton-Port Kembla line 

would, however, be highly significant. 

The construction of the road/rail link (Scenario 2) would result in 

more people adversely affected from noise than from the rail link. 

This is because more coal will be hauled along the Illawarra Line in 

this scenario than in Scenario 1 and more residents are located along 

the Illawarra line than the Dombarton-Port Kembla section of the Moss 

Vale line. Although the impact of noise from coal transportation 

between Doinbarton and Port Kembla would be less than for Scenario 1, it 

would still be highly significant. 

No new rail or conveyor links has a similar noise impact as a result of 

rail transportation as the road/rail alternative. As in Scenario 2, 

more people would be adversely affected from the rail haulage of coal 

in this scenario than in Scenario 1 because the Illawarra line is 

maximised. However, the increase in rail noise from coal trains along 

the MOSS Vale line will be less significant in this scenario then the 

other two scenarios because substantially less coal is hauled along 

this line (impact significant as opposed to highly significant). 

4.2 	Dust Investigation 

4.2.1 General 

The findings presented below are taken from a dust investigation 

prepared by sub-consultants Wilkinson-Murray Consulting. The effects 
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of existing and future coal transportation on dust levels in the 

Woilongong area are assessed. 

4.2.2 Existing Coal Transportation 

Within the scope of this study, it has not been possible to assess the 

proportion of dust produced by the various alternative methods of coal 

transportation. It is clear, however, that the impact (actual and 

perceived) from road haulage is greater than that from rail. Moreover, 

the actual impact from rail haulage is neglible at present and is 

likely to remain insignificant in the future. The greatest impact 

adjacent to roads occurs on West Dapto Road, Princes Highway south, in 

localised areas along the Princes Highway north and on Lawrence 

Hargrave Drive (tailings). 

4.2.3 Future Coal Transportation 

The most significant coal traffic loads on roads in the short term will 

be 	on Mount 	Ousley 	Road and 	the 	F6 Freeway. The 	increase 	in 	coal 

transportation 	on 	these routes 	is 	not expected to have 	a 	significant 

impact. 	If, 	however, 	no new rail or conveyor links are built by 1990, 

the dramatic 	increase in roal haulage on Mount Ousley Road and the F6 

Freeway should be significant. 

I 	

Future coal transportation by rail is not expected to have a 

significant impact on actual dust levels in the Wollongong area. 

Perceived impacts are, however, likely to be more important. 

4.3 	Employment Investigation 

The findings presented below are taken from an employment investigation 

prepared for this study by economist, Dr. Neil Steeper, in association 

with Cutteridge Haskins and Davey. The following are the salient 

findings of the investigation: 
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Employment gains to Wollongong will arise from increased road 

transport, construction of Stage 2 of the coal loader and 

construction of the Maldon-Dombarton--Port Kembla rail link. 

Furthermore, as a result of these projects being implemented, 

mines below the escarpment should be able to increase employment 

given the increased market access that a port with greater 

capacity affords. 

Further employment gains may arise from the complementary usage 

of coal related developments resulting in the diversification of 

the economy of Woliongong and trade through the port e.g. port 

and railway used for the export of wheat. 

More specifically, the greatest amount of employment in terms of 

man years will be generated if construction of the 

Maldon-Donibarton--Port Kembla rail link commences as soon as 

possible and road haulage is maximised in 1983 and 1984. This 

scenario will also maximise employment in 1985. 

If, however, the construction of the Maldon-Dombarton--Port 

Kembla rail link is delayed for a year, employment will be 

maximised in 1986, 
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5, 	ASSESSMENT OF ENVIRONMENTAL IMPACT 

5.1 	General 

The haulage of coal through the City of Wollongong has been an historic 

and integral part of that citys development. This development, 

however, has not been without some cost - namely, a loss of 

environmental quality along the haulage routes. 

The presence of large heavy goods vehicles passing through established 

urban areas over lengthy periods of time can bring about noticeable 

differences in environmental quality. The nature of these changes is 

often physical (e.g. increased number of accidents and spillages). 

Other changes are latent, resulting in changes to behavioural 

patterns. High levels of pollution, Increased noise or the perceived 

danger of accidents will cause people to alter established behavioural 

habits, such as changing regular places of shopping or walking; this in 

turn can lead to a decline in the function of a street as an important 

public place, if sufficiently large numbers of people are affected. 

This section of the study seeks to examine the impact of coal haulage 

on the existing environment of Wollongong. It commences by tracing 

briefly the relationship between coal haulage routes and urban form; 

this is followed by a letailed study of the impact of coal haulage on 

the existing environment along the various haulage routes, both rail 

and road. 

5.2 	The Urban Structure of Wollongong 

U 
Wollongong is a city which has grown on the coal and steel 

industriesj To build these industries required a well constructed 

U 	
transportation nel:work centred on the port and the steel mills. It was 

along these major transportation routes that many of the older 

establishments which now constitute the present City of Wollongong, 

were founded. 

1. 	200 HistoricFacts About Illawarra, H. Shaw, 1970. 
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The Illawarra escarpment has had a significant impact on the 

development of Wollongong. It forms a natural development constraint 

to the west, just as the ocean does to the east. Both constraints have 

acted to define the linear urban form and transportation structure of 

the Wollongong area. 

The settlement of the Illawarra region began in the early 19th 

century. The land was cleared and much of the timber exported to 

Sydney. Grazing, particularly dairying, became the predominant 

agricultural activity, with most of the products exported by sea 

through the port of Wollongong to Sydney. A number of small 

settlements were established in the area during this early period - 

Wollongong (1811), Bulli (1815), Bellambi (1824), Stanwell Park 

(1833). Some of these settlements later became important coal mining 

towns. 

Coal was discovered in the Illawarra region in 1797, but it was not 

until 1849 that coal mining began at the Keira colliery. By the late 

1850s several other mines were opened and these were connected by 

horse-drawn tramways or bullock tracks to numerous "staithes", or 

jetties, along the coast. With the vigorous development of the 

coalfields in the 1880s (Austinmer 1887, Thirroul 1884), Port Kembla 

grew into a busy harbour as it provided the safest anchorage near the 

coalfields. 

The introduction of the railway in 1882 had a significant impact upon 

the transportation structure and future urban development of 

Wollongong. The railway greatly improved the land link with Sydney and 

increased the capacity to haul coal to Port Kembla for export. It was 

Soon realised that the Illawarra region had three essential components 

for steel production - coal, limestone and good transport facilities - 

therefore it was only natural that Port Kembla should be chosen as the 

site for a steel mill in 1928. The development of an iron and steel 

industry at this location further stimulated the expansion of the 

Illawarra ('oalfield and also the Wollongong urban area. The population 

of the region has grown so rapidly that scarcely a distinction can now 

be made between many of the older settlements in the area. 
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While the railway was responsible for the rapid development of the port 

and manufacturing industries in the region during the latter part of 

the 19th century and early part of this century, roads, particularly 

the Princes Highway, have had very significant impacts on the 

present-day appearance of the City of Wollongong. During the 

post-depression period the population of the area continued to increase 

along with the expansion of secondary manufacturing. Old mines were 

worked out and new mines began to use road haulage as the principal 

means of transporting coal. Road haulage provided greater flexibility 

and also reduced the capital costs of rail links or conveyors. Roads 

could be upgraded and improved as mines were further developed, as was 

the case of the opening up of the Burragorang Valley. 

Following the Second World War considerable expansion took place in the 

manufacturing base of Wollongong (similar to the very rapid expansion 

witnessed in the production of coal for export overseas in recent 

years). This in turn brought about rapid growth in the urban areas 

located to the north and, more recently, to the south of Wollongong. 

As the major employment areas are located around the port and the city 

centre, northern and southern Illawarra became commuting or dormitory 

suburbs. The Princes Highway was the principal movement corridor 

between employment and residential areas, and this road passed through 

many mature local shopping centres. 

The nature of most shopping areas along the Princes Highway is linear. 

Historically, these centres were laid out and built in an age when 

private motoring was less of a necessity than it is today. The scale 

and buildings in these centres were close, giving the appearance of a 

traditional "high street" or "main street". They were designed to 

provide local services and also to capture some trade from passing 

traffic. As the surrounding areas developed and traffic volumes 

increased, so the prosperity of the centres grew. In many cases the 

limits of the centres along the street were extended; in many of the 

centres these extensions have taken the form of display retail, such as 

car saleyards. 
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With the exceptions of the shopping centres and the central business 

district, the predominant urban form is that of detached dwellings or 

buildings. This gives the overall structure of the City of Wollongong 

a spacious appearance. In many places the continuity of the urban form 

has been broken up by creeks, tailing areas and floodplains, but 

generally this does not break the appearance of the city's linear 

pattern in the north. In the south, however, the spatial structure is 

much more broken, giving rise to a more scattered settlement pattern. 

It is anticipated that: more consolidation will take place in this 
2 

area. 

I 	
The historic development of Wollongong has been closely related to its 

transportation network. This network, which developed as a result of 

the historic location of coal mining industries, the port and 

I topographical constraints, has significantly affected the form of the 

city. 

I 
However, parts of the urban environment were not designed to meet the 

present traffic levels using them. As a result, some areas are 

experiencing conflicts which are having an adverse effect on those 

environments. These conflicts are the direct result of development 

which has taken place, and will continue to take place, in and around 

the Wollongong area. 

New development will bring new demands on the existing network. There 

are presently areas of stress, or conflict, and these will become more 

severely affected if some parts of the transportation network are 

loaded further. This will bring about a further deterioration in 

environmental quality in these areas. This axiom must be realised. It 

is, therefore, important that the areas most affected by stress at 

present are identified in order that the impact of any change in 

transportation strategy can be assessed. 

2. 	Wollongong Urban Structure Study, Loder & Bayley-Stapleton, 1982. 
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5.3 	Urban Analysis Method 

To adequately assess the impact of coal haulage on haulage route 

environments, Lt has been necessary to develop a method of analysis to 

identify those specific areas most seriously affected by this 

activity. A matrix is used to examine a series of environmental 

impacting factors on different spatial structures. The factor elements 

(i.e. noise, vibrations, emissions, restrictions on movement, etc.) 

will be included in the matrix. There are other factors, however, 

which are less tangible but have an impact on the quality of the urban 

etiviuoument property values, levels of maintenance, perceived dangers 

or hazards, microclimate, etc. These all affect the way people feel 

about and respond to the urban environment and affect their subjective 

judgments about a place. These matrix elements and their effects on 

the urban environment will be discussed later. 

For the purposes of this study, the spatial environment has been 

divided into a series of streetscapes which, in most cases, relate to 

cross-sections. (See Figures 9, 10 and 11) This is a simpler, more 

highly effective method of classifying the urban environment affected 

by road haulage vehicles. A similar spatial structure has been 

developed to cLassify those parts of the urban environment affected by 

rail haulage. (See Figures 13 and 14) 

By examining the various types of spatial environments against 

impacting factors, it is possible to determine which urban areas are 

most seriouslty affected by the presence of coal haulage vehicles, both 

road and rail. This matrix will be useful in identifying which areas 

are likely to be most affected by the selected transportation strategy, 

and also identify areas in need of immediate short-term planning or 

design actions to alleviate dangerous environmental hazards, 

	

5.4 	Environmental Assessment of Existing Spatial Environments 

54.1 General 

To simplify the impact assessment, and to provide a clearer 

understanding of the effects of coal haulage on the urban environment 
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I of Wo.11ongong, each spatial environment (as outlined in the two 

matrices - refer Tabis 8 and 9) will be analysed separately. By 

I 	
examining the spatial nvironmeats separately, a comparison can be made 

between them to deteiiiiine which are affected most by coal related 

impacting factors. This information will be most useful in identifying 

I where action may be flC( essary to alleviate problem areas. It will also 

help to identify area; which are most likely to experience further 

I problems if traffic volumes on haulage routes are increased. 

I As stated in Section 5.3, it has been necessary to broadly categorise 

the spatial environments in order to assess the areas of Wollongong 

I 	
affected by coal haulage. The broad scope of this study does not allow 

detailed assessments to be made of localised areas; but this does not 

I 	
preclude some examinat on of more localised environments in order to 

identify the nature of aarticular problems. 

5.4.2 Road Spatial Environments 

For the location of thee environments see Figure 8. 

Rural Open 

The rural open environments are sited mostly on floodplain areas 

of the Princes 1[ighway between Dapto and Unanderra. The impact 

of coal haulage vehicles on properties sited in these areas is 

minimal, since much of the heavy traffic which formerly used 

these routes now uses the F6 freeway. 

Bushiand Enclosel/Scenic 

Parts of the Wollongong urban area are broken by non-developed 

rural land. Lawrence Hargrave Drive has several open-rural 

areas north of Coalcliff. Many of the open-rural spatial 

environments are characterised by embankments, from which views 

over the Tasman Sea can be experienced. These haulage routes 

are winding witb narrow carriageways and some load spillage is 

prevalent, especially on sharper corners, and this gives rise to 

significant amouts of dust on road verges. 
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TABLE 8 

IMPACTS OF ENVIRONMENTAL FACTORS ACTING UPON EXISTING -URBAN 

AREAS ALONG COAL HAULAGE ROUTES 

SPATIAL ENVIRONMENT IMPACTING FACTORS 
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I 	

Vehicular speeds along these routes are faster than those in the 

urban area and this can cause disturbing micro-climatic effects; 

I 	

namely, wind shock to cyclists when heavy vehicles pass them. 

Because of the narrowness of the routes and the closeness, bulk 

and speed at which heavy vehicles travel, perceived levels of 

I
environmental hostilities can be high. However the incidence of 

accidents is low, but when accidents do occur they are often 

I severe. 

Few dwellings are sited close to these road haulage routes, so 

that the impact of coal haulage and other heavy vehicles on 

these dwellings is small. 

Residential Open 

Residential open development (ribbon development) is a 

characteristic urban form of much of the haulage routes north of 

Beliambi mine. Most dwellings in these areas are set well back 

from the road, some on sloping ground above and below the 

carriageway. Dwellings are predominantly detached, many of 

timber construction and built on large blocks of land. 

No significant environmental impacts from coal haulage vehicles 

are experienced in residential open areas. In some locations 

the absence of footpaths or the narrowness of the verges create 

potential danger spots. This, coupled with the unpleasant 

micro-climatic effects of traffic passing so close, can make 

travel for pedestrians or cyclists uncomfortable. 

Residential Enclosed 

These areas occur as transition zones between residential open 

and commercial environments in South Dapto, Turnhill, North 

Corrimal and Thirroul areas. Both landform and the siting of 

dwellings give rise to this type of spatial environment. In 

North Corrimal, south of Bellambi mine, a steep cutting gives a 

tight enclosed scale with houses located close to the edge of 

the road cutting. In Thirroul, the ground terrain is much 

flatter, and dwellings help to create the urban scale. 
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I Most of the residential enclosed areas are located on roads 

where traffic voLumes are high (in excess of 20,000 vehicles per 

I 	
day). The enclosed nature of the spatial environments makes 

them more vulnerable to hazards generated from traffic since 

ventilation is greatly reduced. Impacts from noise, dust, fume 

I emissions and accidents are prevalent in these areas. In some 

cases, dust and spillage are a more localised effect; for 

I example, the strong visual presence of dust along the side of 

the road and on equipment on properties south of the Bellambi 

I 	mine. 

' 	 In peak hour traffic, heavy traffic volumes are often in excess 

of 200 vehicles per hour in some areas (i.e. the Corrimal 

I 	
Centre, Princes Highway). These levels are sufficiently high to 

be of concern and discomfort to residents living in close 

proximity to the road. 

I 
Comments from estate agents suggest that, where residences are 

1 	located close to the road they are often difficult to sell or 

rent. There is no evidence, however, to suggest that property 

I 	
values have depreciated as a result of heavy traffic, since many 

properties sited on a busy road have potential to be used for 

other than residential purposes. 

Since residential enclosed areas by their very nature are 

I narrow; heavy, wide vehicles when passing each other create 

micro-climatic effects which are annoying to other road users. 

Vortices cause dust to be blown around and this is made worse in 

wet weather conditions when vapour mixes in with fine dust 

I 	particles. When footpaths are sited close to the road, or all 

four lanes are in use, these micro-climatic effects are often 

I 	
made more severe. Because the urban development is much denser, 

property and vegetation often become affected more by these 

impacting factors than less dense areas. 
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Commercial Open/Light Industrial 

Many commercial open environments were formerly residential open 

areas which have undergone a change of land-use. South Fairy 

Meadow, North Dapto, North Woonona are examples of this type of 

environment. 

Some commercial open areas, particularly Fairy Meadow, 

experience very high traffic volumes. Pedestrian movements in 

these areas are restricted, with long delays experienced at 

traffic lights, but pedestrian numbers are small and most 

businesses have on-site parking. Heavy vehicle numbers in 

excess of 300 vehicles per hour in this area give rise to high 

fume emission levels which are likely to be harmful to people 

using these areas. No measurements have been made to determine 

emission levels, so that the severity of this impact cannot be 

assessed accurately. Heavy vehicle flows in excess of 200 

vehicles per hour are considered to result in unacceptable 

emission levels. 

Accident levels in this environment are low but discernible. 

Most accidents occur at intersections, with a low incidence of 

pedestrian accidents. 

Commercial Enclosed 

These environments are affected most by road haulage. Such 

areas are places where people gather and shop, but when heavy 

traffic passes through these areas significant environmental 

conflicts do occur. Noise, fumes, accidents and movement 

restrictions are significant. 

Corrimal and Fairy Meadow are the centres most seriously 

affected by haulage movements. Noise levels are sufficiently 

high to cause shDp windows to vibrate, especially in localities 

close to intersections and pedestrian crossings. Some buildings 

show evidence oLf cracking, but this is not necessarily the 

result of axle-induced vibration from heavy vehicles. 
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I

From observations made on several trips to Corrimal and Woonona, 

it is apparent that induced micro-climatic effects from trucks, 

I 

	

	
particularly in wet weather, cause pedestrians using footpaths 

to valk closer to shop frontages. This may be the result of 

perceived hostility towards heavy vehicles and the awareness 

I that the footpath nearer the kerb is affected by splashing, 

vortices and wind shock produced by heavy vehicles. 

I 
Dust is not a significant problem in commercial enclosed 

I

environments. Corrimal centre is an exception. Shopkeepers 

there have commented that dust is a problem requiring regular 

I 

	

	
dusting. Some shops in the centre have modified entrances to 

sliding doors rather than hinge-door entrances. These physical 

I 

	

	
changes to the entrances suggest there is a perceived 

environmental hazard from the street. Elsewhere, these physical 

changes have only occurred to a minor extent. 

(g,h & i) 	Rural Freeway, Residential Freeway, Industrial Freeway 

All three roads are designed to carry in excess of 20,000 

I 

	

	vehicles per day. Because of the generous set-back distances, 

impacts from these haulage routes are not significant. Noise is 

I 

	

	
annoying in residential areas, particularly where the freeway is 

constructed on flat terrain, but the number of dwellings 

affected is small. 

I 
I 

While it has not been possible to relate all impacts directly to coal 

' 

	

	 haulage vehicles, it is apparent that coal trucks do have a perceived 

impact on urban environments in Wollongong. Noise, dust and fume 

I 	
emissions are significant hazards, particularly in residential enclosed 

and commercial environments, where perceived impacts are most 

apparent. Some physical change and damage to property has been 

I reported to council, but only in enclosed environments is this most 

apparent. it is these environments which will be affected most if coal 

I truck numbers increase in future. 
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I

The haulage of coal by truck is an important industry in the City of 

Wollongong. Coal trucks, however, are perceived by many people as 

I 

	

	

hazardous and their removal from roads in residential and commercial 

areas is desirable. The above assessment has sought to identify those 

parts of the urban environment most affected by coal haulage vehicles 

I and, in this respect, some residential enclosed and commercial 

environments are experiencing environmental hazards which will require 

I
action to alleviate the problems produced by coal haulage and other 

heavy vehicles. 

5.4.3 Rail Spatial Environments 

The number of coal trains passing through Wollongong as a percentage of 

total trains is small. Their relative impact appears insignificant, 

I but the characteristics of these trains are such that they produce 

environmental impacts that do affect people living or working close to 

I the flue. 

I

In the following analysis, the issues addressed relate principally to 

coal haulage trains, but this does not dismiss the importance of 

I 

	

	

considering the total effects of all trains. The spatial environments 

identified (see Figures 12, 13 and 14) are sufficient to enable a 

broad-scale assessment to be made of the various urban areas affected 

I by rail coal haulage through Wollongong. The matrix of the impact 

assessment is shown in Table 9. 

(a) 	Rural/Open Scenic 

The rural open/scenic environments are located along the 

I 

	

	

tLiatarra line between Stanwell Park and Scarborough to the 

north, south of Unanderra and along the Moss Vale, Mount Kembla, 

I 	

Wongawilli lines. These environments are similar to the closed 

hush/rural road classification described in Section 5.4.2 

above. Few environmental hazards are created by coal haulage 

I trains in these areas. 
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I

(b) 	Residential Open 

I 	
These environments are characterised by dwellings set well back 

from the railway line. They are located intermittently along 

I 	
the Illawarra line where railway line gradients are generally 

flat. The structure of the housing layout is generally spacious 

with a predominance of larger lots and detached dwellings. 

I 
Environmental impacts from coal haulage in these environments 

I

are minimal. Noise is the most significant impact, but the 

levels are not sufficiently high as to be considered annoying. 

I 	
Because railway crossings are sited at regular intervals, 

restrictions on vehicular and pedestrian movements are 

insignificant. 

(c) 	Enclosed Residential (Cutting) 

In many areas cuttings have created deep incisions in the 

I

landscape and require a steep embankment cut back at gradients 

necessary to maintain soil stability or prevent erosion. Many 

I

houses back onto cutting areas and the ensuing scale of the 

environment is more enclosed. 

Enclosed residential (cutting) environments occur predominantly 

along the northern Illaw'arra and Moss Vale lines. The 

I environment becomes most enclosed in the section running through 

the central area of Wollongong. There the housing densities are 

I higher than other parts of the city, and extra—railway 

activities such as shunting make the environmental impacts more 

5 	pronounced. 

I 	
Noise has less environmental impact in cutting areas. However, 

where the height of the cutting is level with the top of the 

I 	
train, fumes and minor quantities of dust are discharged and are 

annoying to residents living in close proximity to the line. 
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I (d) 	Residential Cutting and Filling 

I 	
These environments occur where the railway line straddles the 

slope. The upper slope is cut to provide fill for the 

I 	
embankment of the lower slope. These areas occur in several 

locations along the northern Illawarra line near Corrimal and 

Thirroul. 

I 
In general, it is not easy to measure the level of perceived 

I environmental hostility towards coal trains. Council have 

received reports that the occasional dusting of washing or the 

I 	
presence of surface dust on swimming pools is prevalent. The 

awareness of possible derailment is also a matter of concern. 

I 	
However, most dwellings in these cutting/filling areas have been 

built for many years, and comments by older residents suggest 

they are less affected now by modern diesel locomotives than 

I previous steam trains. 

I Restriction on movement across the line in these areas is 

minimal, since this length of track in spatial environment 

I 	seldom extends more than 0.5 kilometres. There is a possible 

danger of accidents at level crossings where sight distances are 

reduced, but most crossings are controlled. 

(e) 	Residential Enclosed Filling 

These spatial environments are affected most by rail coal 

haulage movements. Noise levels are significant, although the 

annoyance caused by coal trains is not significant. Comments by 

I residents suggest some buildings are affected by vibration, and 

dust is a problem in buildings sited very close to the railway 

1 	
line. 

Comments received from estate agents suggest that houses sited 

I along the railway line on embankments are often more difficult 

to sell than similar standard houses away from the railway. 

I 
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house values may be lower than surrounding areas if these 

comments are correct. The closeness of dwellings to the railway 

line and perceived danger to children of trains may also have 

some effect on people's choice about buying property close to 

railway lines on embankment areas. The frequency, length and 

types of trains may also have a strong visual impact on people 

living close by. All these elements result in a perceived level 

of environmental hostility towards the railway. Raising the 

number of trains using the line may raise the perceived level of 

hostility in these areas. 

(f) 	Industrial Open 

Industrial open environments are similar to the residential open 

classification in (b) above. Noise levels in these areas can be 

high, especially where shunting or unloading is taking place on 

sidings, but the levels are not sufficiently loud or prolonged 

to be of annoyance. The background noise level from Industry, 

for example the steel mill, is often more pronounced. 

I (g) 	Tunnel 

I 	
This category has been added for the sake of completeness. 

Noise, fume emissions and micro-climatic effects at tunnel 

I 	
exits/entrances are impacting factors, but these are unlikely to 

have any significant effect on the nearby urban environments as 

the frequency of trains using even the busiest lines is low. 

Over the whole of the Wollongong urban area the impact of coal haulage 

alongthe railway lines is considered small (see Table 9). Noise is 

the most significant environmental impacting factor. This is most 

prevalentin spatial environments where the railway line is constructed 

upon fill. Noise levels from all trains are sufficiently annoying to 

affect people living in about 24 percent of all houses within 100 

metres of the Illawarra railway line north of Wollongong. (See Noise 

Investigation). The contribution to these noise levels from coal 
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trains is minimal at present, but large increases in numbers should 

almost certainly increase the number of people annoyed by coal trains. 

The Illawarra railway line has been operating for over 100 years, 

during which time it has played a major role in Wollongong's 

development. As the city grew, it was inevitable that urban 

development would occur close to the railway line as potential urban 

land was limited and restricted by the natural features of the 

escarpment and the sea. Some negative environmental impacts from the 

railway have occurred, but this is the inevitable result of the 

conflicts which develop between land uses and movement systems. 

5,5 	Assessment of Short-Term_Proposals onWollongong Urban Areas 

5.5.1 General 

The implementation of Bellambi Bins or the KCC conveyor and drift would 

both reduce the adverse environmental impacts of coal haulage in the 

Wollongorig area. In both these alternatives, coal would be hauled by 

rail, which is more environmentally acceptable than by road. As stated 

previously, however, neither project seems to be feasible in the 

present economic climate. In addition, the employment effects of 

changing from road to rail are negative. Consequently, although the 

rail alternatives are more environmentally acceptable, for social and 

economic reasons they can be eliminated. 

5,5,2 Northern Distributor (F8) 

Construction of a bypass between Fairy Meadow and South Bulli will 

greatly reduce environmental hazards presently being experienced along 

the Princes Highway between these two points: this bypass would reduce 

through traffic, including coal trucks, from this route. 

The proposed bypass route runs predominantly through low density 

residential areas, with limited access and a reserve varying between 30 

and 70 metres. Conflict between coal haulage vehicles and other road 

users will be minimised. 

0185r 	 61. 



Gutteridge Haskins & Davey Pty Ltd 

I 	
The impact on surrounding residential areas will not be significant. 

Some safeguards are, however, necessary to reduce effects from noise 

I 	
and visual intrusion, as well as landscaping techniques to reduce these 

impacts. 

I If traffic volumes along the Princes Highway between South Bulli and 

Fairy Meadow continue to increase, a further deterioration in the 

quality of the existing environment in this area will occur. In South 

Wollongong where major bypasses have been constructed, significant 

I 	improvements in environmental quality have occurred along former 

haulage routes, and similar improvement are expected when the northern 

distributor is opened. 

5.5.3 All-Day Clearway Along the Princes Highway 

This proposal essentially supports the need to reduce levels of 

congestion along urban sections of the Princes Highway in North 

Wollongong - particularly in shopping centres. Most on-street car 

I parking areas would be removed and restrictions on stopping applied. 

Some benefits to drivers would accrue from this proposal; but these 

I 	
might be outweighed by new impacts imposed upon other road and street 

users. 

The reduction of car parking in shopping centres during off-peak times 

would meet with considerable objection, notably from retailers, many of 

whom depend on opportunity sales (that is, sales made to people who 

stop to "pick up" a newspaper, dry cleaning, milk, hardware items, 

etc). Convenient parking close to their premises is very important to 

them. Individuals tend to feel less inconvenienced if they can find 

on-street parking close to a place of business. Car parking at the 

rear of premises, unless adequately serviced and in close proximity to 

places of business, requires drivers to veer from the route they are 

taking to find a carpark. Some people find this most inconvenient. If 

entrances to car parks are designed so that vehicles must manoeuvre 

across the path of oncoming vehicles, this often results in even 

further congestion. 
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I

Removal of on-street car parking facilities may result in increased 

vehicular speed on haulage roads in some urban areas. The speed at 

which 	trucks 	travel has 	a 	significant 	impact 	on 	micro-climatic 

I conditions, 	dust 	levels 	and 	perceived 	danger 	levels. While vehicular 

speeds are restricted by law to 60 kph, 	current speed levels were below 

U this in 	congested areas, 	if 	traffic 	speed increases, 	some 

environmental hazards described above will also increase, with shopping 

centres most affected. 

Therefore the clearway proposal does little to alleviate environmental 

problems experienced along haulage routes. Some environmental 

I 	
safeguard measures can be implemented to improve the situation in the 

worst affected areas, but these are minor and will do little to 

I 	
alleviate the major impacting factor; namely heavy traffic volumes - 

especially heavy vehicles. 

I 
	

5.6 	Assessment of the Impact of the Long-Term 

Haulage Strategy on Urban Areas 

I 	
Three scenarios have been developed for the long-term haulage of coal 

through Woilongong; each affecting different parts of the city. The 

likely impacts of each scenario are discussed as follows:- 

5.6.1 Maldon-Dombarton--Port Kembla Rail Link 

The best long term scenario in terms of environmental impacts is the 

implementation of the Maldon-Dombarton-Port Kembla rail link and the 

KCC conveyor and drift to the Illawarra line north by 1990. In this 

scenario, the major coal related environmental problem in Woliongong, 

namely road haulage, is minimised. Total road hauled coal east of the 

escarpment is reduced from 5.83 mtpa in 1981-82 to 2.5 mtpa in 1990. 

If, however, the KCC conveyor and drift are not constructed by 1990, 

road hauled coal in the Wollongong area would continue to increase from 

5.83 mtpa in 1981-82 to 6.7 mtpa in 1990. ScenarIo 11. is also best in 

terms of environmental impacts from rail haulage. 
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Rail haulage of coal is concentrated on the Maldon-Dombarton-Port 

Kembla rail link, which has less of an impact on Wollongong residents 

than the Illawarra line north. Wollongong is a linear city and the 

Illawarra line north runs lengthwise through the northern residential 

areas, affecting a large population on either side of the line. In 

this scenario, coal from the western districts also has the potential 

to bypass Sydney, reducing the potential impact on a large population 

along the railway line through Sydney. Although less people will be 

affected in this scenario, the change on the Dombarton-Port Kembla rail 

link will be significant, affecting residents in Farmborough Heights 

and Unanderra. The impacts in these areas are exacerbated by the steep 

grade in the vicinity of Farmborough Heights, with resulting increased 

noise levels. 

5.6.2 Road/Rail_Alternative 

The second best scenario in terms of environmental impacts is the 

implementation of the road link which will haul coal from West Bellambi 

to Dombarton, from where it will be loaded onto the Moss Vale railway 

line for the journey to Port Kembla. As in Scenario 1, the major coal 

related environmental problem in Wollongong, namely road haulage, can 

be minimised in this alternative, if the KCC conveyor and drift are 

constructed as part of this scenario by 1990. If, however, this 

conveyor and drift are not constructed by 1990, road hauled coal would 

continue to increase as in Scenario 1. In this scenario, more people 

will be affected by adverse environmental impacts of rail haulage than 

in Scenario 1 because traffic loads on the Illawarra line will increase 

substantially and more residents are located along the Illawarra line 

than the Dombarton-Port Kembla line. Wollongong is a linear city and 

the Illawarra line north runs lengthwise through the northern 

residential areas, affecting a large population on either side of the 

line. Although the impact will be less than in Scenario 1, the change 

on the Dombarton-Port Kembla rail link will still be significant 

affecting residents in Farmborough Heights and Unanderra and requiring 

some environmental safeguards. 

I 
I 
I 

I 
I 
I 
I 
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5.6.3 No New Rail or Conveyor Links 

This is the worst scenario in terms of environmental impacts. Road 

haulage of coal is maximised in this scenario, increasing in total from 

5.83 mtpa in 1981-82 to about 10.5 mtpa in 1990. The impact will be 

greatest on Mount Ousley Road and the F6 Freeway, where coal hauled 

will increase dramatically from 2.9 mtpa in 1981-82 to 8.4 mtpa in 1990. 

At the same time, rail haulage along the Illawarra line is maximised in 

this scenario, affecting a large number of residents in Woliongong City. 
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I 	

6. 	A PLANNING FRAMEWORK FOR THE ACCOMMODATION 

OF COAL DEVELOPMENT 

1 	6,1 	The Short Term Framework 1985/86 

6.1.1 General 

I In this sectton, a planning framework is provided for the accommodation 

of coal development in the short term. This planning framework is a 

I 	

tool which the City of Wollongong will be able to use to determine 

actions required to accommodate each scenario efficiently and in an 

environmentally acceptable manner. 

The tool takes the form of a matrix (see Table 10). The columns of the 

I matrix represent different possible developments (scenarios) of the 

transportation system as discussed in Section 3. The rows represent 

I action (infrastructural projects and environmental safeguards) that 

will be required in the Wollongong area to accommodate the different 

I 	

scenarios. The environmental safeguards comprise different degrees of 

landscape treatment which are described in Section 6.2.3. The highest 

I 	

degree of landscape treatment is "residential treatments, a moderate 

input is "screening" and the lowest degree of input is "landscaping. 

Measures to mitigate adverse environmental impacts from noise and dust 

I will also be proposed and some road safety measures will be suggested. 

The scenarios are:- 

The northern distributor. 

The Princes Highway with clearways all day. 

The Princes Highway in its present state. 

The Bellambi Bins. 

The Kembla Coal and Coke conveyor and drift. 

The following are the major actions required for the different 

scenarios:- 
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TABLE 10 
PLANNING FRA'fEWORK FOR THE ACCO{ODAT ION 

OF COAL DEVELOPMENT 1985/86 
PROJECTS 

SCENARIOS 

Northern Distributor 
' L 2J 3 .1 4  5 

- 	Road and Bridge_Construction  
- 	Landscaping  

-Dust/Emission Control  
-Noise Control Guidelines  

Princes Highway 

arwa 
-Re--Orientation of Shopping Centres  
- 	Traffic Management  
- 	Streetscape Treatment  
- 	Dust/Emission Control  
- Noise Control Guidelines  

Bellambi Bins 

- 	Construction of Rail Loading Facility  
- 	Environmental SafeguardsasDesigned  

KCC Conveyor and Drift 

- Construction of Conveyor and Drift  
-Environmental Safeguards as Designed  

Mount Ousley Road 

- 	Maintenance of Road  
Screening  

- 	Dust/Emission Control  
-Noise Control Guidelines I 5 5 5 

F6 Freeway 

- 	Maintenance of road  
- 	Landscaping   5 5 5 
- 	Dust/Emission Control 5 5 5 I 
-Noise Control Guidelines 5 5 5 5 

Upgrading Pictonoad - 14 I * 111111 
Upgrading Appin Road__  
Upgrading Lawrence Hargrave Drive  

MiscellaneousImprovements  
- 	Intersections - Roads  
- 	Avondale Road S I I S I 
-West Dapto Road  

Port Kenibla Coal Loader  
- 	Increase Coal Receival Capacity S S I 
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General 

In these scenarios, Bellambi Coal operates from South Bul.li, and 

the Picton Road is upgraded to accommodate Burragorang Valley 

coal. 

Scenario 1 Northern Distributor 

Infrastructural and landscaping work will be required in the 

construction of the northern distributor. Dust, emission and 

noise controls should also be Instituted. 

Scenario 2 Clearways all Day along the Princes Highway 

Clearways will be required on the Princes Highway to facilitate 

transport of Bellambi coal from South Bulli to Port Kembla. As 

this is expected to have a marked effect on the shopping 

centres, these should be re-oriented away from the road, which 

will involve replanning and urban design, traffic management, 

and major landscaping works. 

Scenario 3 Princes Highway in its Present State 

In its present state the Princes Highway will continue to be 

used to transport Bellambi coal from South Bulli to Port 

Kembla. Possible changes to the highway include traffic 

management, urban design measures, and noise and dust controls. 

Scenario 4 The Bellambi Bins 

The rail loading facility at South Bulli will be constructed, 

incorporating the designed environmental safeguards. 

Scenario 5Kembla Coal and Coke Conveyor and Drift 

The conveyor and drift between Westcliff and the Illawarra 

railway line will be constructed, incorporating designed 

environmental safeguards. 
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6.1.2 Proposed Projects to Accommodate Road Haulage 

Assuming that the Bellambi bins or Kembla Coal and Coke conveyor and 

drift are not built by 1985-86, road haulage of coal will continue to 

be a major environmental problem in Wollongong City. Road-hauled 

export coal is expected to increase from 4.33 mtpa in 1981-82 to 

6.1 mtpa in 1985-86. Between South Bulli and Port Kembla the increase 

in this period is expected to be from 1.2 mtpa to 1.65 mtpa. 	Along 

Mount Ousley Road and the F6 Freeway road-hauled coal is expected to 

increase from 2.9 mtpa in 1981-82 to 3.9 mtpa in 1985-86. 

The following projects are proposed to accommodate these increases (see 

Figure 15): 

- 	The road receival capacity at the Port Kembla coal loader will 

need to be increased to 6.1 mtpa in 1985-86. 

- 	On the basis of the transportation study and assessment of 

environmental impact, it is recommended that the northern 

distributor be built between South Bulli and Port Kembla. This 

road would alleviate the adverse environmental impacts of coal 

haulage along the Princes Highway. It would also benefit the 

community of Wollongong generally by alleviating congestion on 

the Princes Highway. Moreover, unlike the other alternatives, 

it is programmed and will be built in the future. It is not a 

new project but a proposal that an existing programme be 

implemented at an earlier date. 

- 	Road improvements and environmental safeguards will be desirable 

on Mount Ousley Road and the F6 Freeway. 

- 	The following other road projects are also proposed to 

accommodate the increased road haulage of coal in the short term: 

Reconstruction of 3 km of Appin Road 

Rehabilitation and reconstruction of sections of Picton Road 
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Reconstruction of 2 km of Mount Keira Road 

Widening of Lawrence Hargrave Drive 

Local road improvements: Bellambi, Avondale and West Dapto 

Roads. 

Intersection improvements. 

In the long term the Department of Main Roads (DMR) is planning to 

carry out all required works on main roads to minimise the effects on 

the community of the continued road haulage of coal. These roads are, 

however, required in the short term. It is therefore recommended that 

the DMR implement these projects immediately. The estimated costs of 

the roadwork are listed below: 

 The Northern Distributor (F8); 
One carriageway, 5.5km to Bellambi Road 5.80 million 

 Appin Road (MR 177); 
Reconstruct 31,m 1.90 million 

 Picton Road 	(TR 95); 
Rehabilitate 8.6km 0.43 million 
Reconstruct 4.3km 2.70 million 

 Nt. Keira Road (MR 186); 
Reconstruct 2.7km 0.54 million 

 Lawrence Hargrave Drive (MR 186); 
Widen 5.8m section (3.1km) and climbing 
lane (1.3km) 2.63 million 

 Local Road Improvements; 
Bellambi, Avondale and West Dapto Roads $ 0.87 million 

 Intersection Improvements $ 0.60 million 

Sub-Total: $15.47 million 

In Fable 1.1 the recommended programme for the works is indicated. 
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TABLE 11 

RECOMMENDED SHORT TERN ROAD PROGRAMME 

Item 1983 1984 1985 1986 

URBAN & NON URBAN ROADS 

F8 Roadworks (Single C'Way to 
Bellambi Lane, 6.5 km including 
structures) 5.80 

Appin Road MR177 
(Reconstruct 3 km) 1.90 

Picton Road, TR95 
(Rehabilitate 8.6 km) 0.43 
(Reconstruct 	4.3 km) 2.70 

Mt. Keira Road, MR186 
(Reconstruct 2.7 km) 0,54 

Lawrence Hargrave Drive 
(Widen 5.8 m section, 	3.1 km 
and climbing lane, 	1.3 km) 

63 —2 

Local Road Improvements 
Bellambi, Avon, West Dapto Roads 0.87 

Intersection Improvements 0.60 

Environmental safeguards and preliminary estimates of the cost of these 

are presented in Section 6.2.3. 

6.1.3 Description of Road Works 

The road construction project that would result in the greatest relief 

to the residents of Wollongong is that of the northern distributor 

(F8). The Princes Highway is presently carrying up to 34,000 vehicles 

per day on pavement varying between 11.8m and 12.5m, kerb to kerb, and 

handling this traffic load at the expense of total prohibition of 

kerbside parking in both directions for three hours each afternoon, and 

south bound in the mornings, over a length of 5.5km which encompasses 

Fairy Meadow and Corrimal shopping centres. 
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I 	
The daily average of 400 coal trucks in the traffic stream is expected 

to increase to 540 by 1985-86, and it is recommended that at least one 

I 	
carriageway of the northern distributor be in place for the 5.5km 

section by that date. 

I The DMR has proposed to construct the northern distributor to Bellambi 

Road as a fully grade separated, dual carriageway at a cost of 14 

I million, but not until 1990. It is proposed that a single carriageway 

be constructed on the alignment with four at-grade intersections, at an 

estimated cost of $5.80 million. 

I 	
Both the Appin and Picton roads carry similar volumes of coal traffic 

(approximately 800 trucks per day); however, Appin Road is handling 

nearly three times the total traffic of Picton Road. Appin Road is 

I estimated to be carrying an AADT (annual average daily traffic) of some 

9,400 vpd growing at 7 percent per annum, while Picton Road is 

I estimated to be carrying an AADT of 3,000 vpd with no growth. 

' 	 The Appin Road is generally in poor condition at present with pavement 

6.4m wide through undulating country, which is too narrow for heavy 

I 	
traffic usage. Reconstruction to 7.4m wide has commenced at its 

eastern end and should be expanded to include the remaining length, so 

as to carry coal traffic at the standard already constructed through 

I the Kings Falls area, where the pavement is 7.4m wide with a climbing 

lane provided. A remaining 3 km will also require reconstruction 

I within the City of Wollongong. 

I If traffic growth on the Appin Road continues at 7 percent, the 

reconstructed pavement will handle the increasing volume of both coal 

I 	
and general traffic at a satisfactory level-of-service C in the short 

term. / detailed investigation should be undertaken of the road's 

I 	
status in the Longer term as It may continue serving a growing volume 

of traffic from the Westcliff mining operations. 
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I 	

The Picton Road with the exception of a 7km section east of the 

boundary is in fair condition with pavement widths varying between 6.5 

I 	

and 7.4m over undulating country with isolated short gradients. 	In 

view of the modest traffic and lack of growth, it is proposed that 

minor pavement rehabilitation will suffice for most of the road 

1 	(8.6 kin) while a 4.3 km section from Mount Ousley Road will require 

reconstruction. This reconstruction covers the Link Road, an important 

I road connecting Mount Ousley Road to Mount Keira Road en route to 

O'Briens Drift. 

- 	 The opening of mining operations at West Bellambi is in part contingent 

I
on a transport link between Maldon and Dombarton and vice versa. If 

this link is postponed, it may be necessary to haul the coal on the 

Picton Road until the link is constructed. In that event the design 

I standard of Picton Road would have to be reviewed. 

I Coal haulage off the escarpment will continue on the steep section of 

Mt. Ousley Road, where currently there are an average of 930 coal 

I trucks on weekdays with an AADT of 21,200 vpd. Traffic growth appears 

to be linear at an average of 1,000 vpd per annum. 

It is expected that coal traffic will increase by up to 40 percent on 

I 	

Mt. Ousley Road during the next three years, despite diversion of 

Burragorang coal to rail and total elimination of coal haulage by road 

from western districts. This increase will result from the expansion 

I of operations at Westcliff, which are unlikely to be served by other 

than road. In the medium term a satisfactory level-of-service is 

I expected on Mt. Ousley Road; however, if coal from both Westcliff and 

Bellambi is to be carried down the escarpment on Mt. Ousley Road, a 

I 	

third lane would be required on the uphill drive, following detailed 

investigation of the impact of heavy vehicles on the capacity of the 

i 	

road. 

That part of Mt. Ke.ira Road between the Picton Road and the turn-off to 

I O'Briens Drift carries an AADT of some 1,000 vpd - predominantly coal 
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I 	traffic 	to the drift. Usage of the road for coal traffic is expected 

to remain at present levels indefinitely. The road pavement width of 

I 	
6.3m is too narrow for large vehicles and is deteriorating. It is 

proposed that this length of road be reconstructed. 

Lawrence Hargrave Drive, for most of its length, is 6.7m wide and 

winding, with short grades. It carries modest traffic ranging from an 

AADT of 5,840 vpd at Austininer to 2,380 vpd just south of Stanwell 

Park, with no indication of growth. Some 3.1km of narrow 5.8m pavement 

should be widened; the greater part of this work through Coledale is 

ilready programmed. The possibility of providing a climbing lane up 

the escarpment above Stanwell Park should be assessed to reduce 

interference to traffic by trucks carrying tailings to Maddens Plains. 

The remaining improvements (see Figure 15) are relatively minor. They 

consist of widening Beliambi Road between the Princes Highway and York 

Street to distribute traffic from the termination of the first 

carriageway of the northern distributor; the improvement of sections 

of deteriorating pavement on Avondale and West Dapto Roads; and, 

finally, investigations and improvements at six intersections which 

have been identified (see Section 2.5.3) as having a high accident rate. 

6,2 	A Planning Framework for 1990 

6.2.1 General 

in 	this sectton, 	a planning framework is provided for the accommodation 

of 	coal 	development 	in 	1990. In 	the same 	way as 	the 	short 	term 

planning 	framework, 	this framework 	is a 	tool which 	the 	City 	of 

Woilongong 	will 	be 	able 	to use 	to 	determine 	the actions 	required 	to 

accommodate 	each 	scenario efficiently and 	in an 	environmentally 

acceptable manner. 

The tool takes the form of a matrix (see Table 12). The columns of the 

matrix represent different possible developments (scenarios) of the 
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I 	

transportation system as discussed in Section 3. The rows represent 

action (infrastructural projects and environmental safeguards) that 

I 	

will be required in the Wollongong area to accommodate the different 

scenarios. 

The scenarios are:- 

Maldon-Dombarton rail link completed before 1990. 

West Bellambi-Dombarton road and rail loading facility at 

Dombarton completed before 1990. 

No new regional road or rail links before 1990. 

6.2.2 Actions Required in Different Scenarios 

The following are the major actions required in the different scenarios 

(see Table 12):--- 

(a) 	Scenario 1 Maldon-Dombarton Rail Link Completed before 1990 

Major infrastructure works (including intersections) would have 

to be completed on the Maldon-Dombarton-Port Kembla rail link. 

Traffic loads on this line are expected to increase 

significantly, with adverse environmental impacts on adjacent 

urban areas, particularly on the Doinbarton-Port Kembla section 

of the line in the vicinity of Farmborough Heights. The highest 

degree of landscape treatment, namely "residential treatments" 

will be required on this portion of the railway line, as will 

noise control measures. In one variant of this scenario, the 

KCC conveyor and drift are built, whereas in the other this 

project is not implemented. In the latter variant, where the 

KCC conveyor and drift linking Westcliff to the Illawarra line 

are not built before 1990, road-hauled coal is expected to be 

significant on Mount Ousley Road and the F6 Freeway so that 

screening and landscaping respectively may be desirable. 
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TABLE 12 
PLANNING FRANEWORK FOR THE ACCOMMODATION 

OF COAL DEVELOPMENT 1990 

PROJECTS 
SCENARIOS 

I 
Moss Vale Railway Line-Dombartori to Port Kembla 

1 2 3 

- 
-Upgrading railway line 0 • 
- 	Electrification  0 
- Intersect ions (road/rail)  0 • 0 
-Screening  
- 	Residential Treatments 0 
-Noise Control Guidelines  • S - 
Illawarra Railway Line North 

- 	Intersections  • 
- 	Screening   0 -S 
- 	Noise Control Guidelines  S 

Mount Ousley Road/F6 Freeway 

- 	Maintenianceof Roads * * 
- 	Screening 	 - * * 

Dust/Emission Control * * 
- 	Noise Control Guidelines  

ReviewDesignStandard octonRoad 
gAppinRoad * * 0 

UpgradingLawrenceHargrave Drive -  0 S S 

Miscellaneous Improvements 
- 	Intersections - Roads   • 
- 	Avondale Road 0 0 5 

stDatRoad  0 5 0 

PortKembla CoalLoader  
- 	Increase Capacity of Road Receival * * 5 

* Required if Kembia Coal and Coke conveyor and drift are not constructed by 

1990. 
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Scenario 2 Road/Rail Completed before 1990 

Major infrastructural work (including intersections) would have 

to be completed on the Dombarton-Port Kembla rail link. Traffic 

loads on this line are expected to increase but not as much as 

in Scenario 1 as western district coal is assumed to continue 

using the Illawarra line. Consequently, the treatment required 

on the Dombarton-Port Kembla portion of the Moss Vale line will 

not be as intensive as that applied in Scenario 1 (screening 

instead of residential treatments). 

As traffic loads will increase significantly on the Illawarra 

line, screening may be desirable. Intersections may also have 

to be improved, particularly where level crossings exist at 

present. In one variant of this scenario, the KCC conveyor and 

drift are built, whereas in the other this project is not 

implemented. In the latter variant, when the KCC conveyor and 

drift linking Westcliff and the Illawarra line are not built 

before 1990, road hauled coal is expected to be significant on 

Mount Ousley Road and the F6 Freeway so that screening and 

landscaping respectively may be desirable. 

Scenario 3 - No New Regional Road or Rail Links 

In this scenario, Bellambi Coal operates from West Bellambi and 

I hauls coal along the Picton Road, Mount Ousley Road and the F6 

Freeway to Port Kembla. The increased traffic loads on the 

I

Picton Road would necessitate a complete review of the design 

standard of this road. In addition, traffic loads on the Picton 

I 	
and Appin Roads would converge on Mount Ousley Road and the F6 

Freeway resulting in greatly increased levels of road-hauled 

I 	
coal. Screening on Mount Ousley Road and landscaping on the F6 

Freeway will be desirable in this scenario. The road receival 

capacity of the Port Kembla coal loader would also have to be 

I increased from 4 to 8.95 mtpa on the basis of the NSWCA 

forecasts for 1990 (June 1982). 

I 
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I 	

There will also be a significant increase of traffic loads on 

the Illawarra railway line in this scenario. Accordingly, this 

has the most severe environmental impact on residents alongside 

I the Illawarra line of all the scenarios. To mitigate these 

adverse environmental impacts, screening of the Illawarra line 

would be desirable. 

1 	6.2.3 Environmental Safeguards 

General 

I 	

The environmental safeguards are proposed as separate projects 

which may be implemented to counter the environmental impact of 

road and rail haulage in the Illawarra region. Each project is 

a response to the existing environmental conditions and the 

projected environmental impact of haulage methods. The projects 

I provide a variable degree of safeguarding which relates to the 

scenario considered. (See Figures 16, 17, 18, 19 and 20) 

Landscaping 

Landscaping has been included as the minimum environmental 

safeguard to areas affected by noise, dust and visual impacts. 

I Landscaping would comprise mounding, together with extensive 

tree, shrub and ground cover planting. This treatment alone 

I will not significantly alleviate the environmental impacts, but 

would be applied to increase the visual quality of an area and 

I 	

reduce perceived impacts. Landscaping proposals will require 

detailed design at a later date in conjunction with the relevant 

government authorities. 

Screening 

Screening is an additional treatment to landscaping which should 

I be applied to reduce real noise, dust and visual impacts to 

residential areas. Screening would include sound mounds or 

I 
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acoustic walls in areas constrained by space. Locations 

identified for screening would be planted to increase the visual 

quality of the safeguards and the general amenity of the area. 

(d) 	Residential Treatments 

Further safeguards are required in locations where coal haulage 

noise levels are unacceptable and where limited space is 

available for alternative methods. In these cases the 

environmental safeguards could be extended to private 

properties. Methods of reducing noise levels at the point of 

reception could be considered following examination of specific 

residential areas and/or allotments. 

Where the rail line is below the property ground level, an 

acoustic wall would be effective, however, where the rail is 

above the ground level it would be necessary to keep the facing 

windows closed to effectively reduce noise. In extreme cases 

double glazing might be considered. In order to achieve the 

closed window alternative it would be necessary to mechanically 

ventilate those sections or rooms of the residences affected. 

I 	
Implementation of this highest order safeguard would be a major 

cost item which may be necessary in only extreme cases. 	If 

necessary the acoustic walls could replace existing fences, 

I particularly along the rail routes, and tree planting could be 

undertaken by supply only to residents. An information 

programme in the form of printed matter would also aid residents 

in reducing their susceptibility to general noise levels which 

I 	might also be applicable to coal haulage noise sources. Printed 

recommendations to builders and new developers should also be 

I 	
made available, in conjunction with an adequate planning 

framework to provide spatial buffers in the form of setbacks and 

reservations. 

I 
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(e) 	Streetscape Treatment 

Various urban design and streetscape treatments may also be 

applied to the Princes Highway to alleviate general traffic 

noise levels. The contribution of coal haulage traffic to these 

noise levels is and will remain minimal; however, the current 

general noise levels are of significant magnitude to warrant a 

programme to alleviate the problem. 

Although there are significant variations in coal movement 

provided in scenario three, the level of traffic in the shopping 

centres of Woonona and Fairy Meadow will remain at a high 

level. Environmental safeguards which would reduce problems at 

these locations include:- 

development of cross streets as malls and alternate 

shopping centres to direct pedestrian traffic away from the 

vehicular corridor; 

I 
development of car parking facilities behind existing 

I 	frontages, to achieve a one-sided development adjacent to 

the highway rather than a ribbon development; 

introduction of street furniture, planting and barriers, to 

provide a visual break between the pedestrian and vehicular 

I corridors. 

I These works would need to be implemented by Council in 

accordance with a overall landscape structure plan for the 

I 	city. The streetscape treatments would begin with detailed 

surveys and/or limited land acquisition, to establish the 

I 	
planning guidelines for redevelopment and positively encourage 

relocation of commercial developments. 
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(f) 	Cost Estimates 

The following cost estimates have been prepared for each 

project 

Mount Ousley Screening 

F6 Bypass Landscaping 

F6 Bypass Screening 

Northern Distributor Landscaping 

Streetscape Treatments/Woonona 

and Fairy Meadow 

Illawarra Line (north) Screening 

Farmborough Heights Residential 

Treatments 

285,000 

$ 580,000 

$ 735,000 

included in DMR costings 

$5,200,000 

$1,350,000 

$1,350,000 

Note: The above costs are preliminary estimates based on typical 

treatments. Quantities were based on 1:10000 Cadastral and 

1:4000 Orthophoto maps and are strictly provisional. Costs have 

been applied as unit rates or lump sums based on knowledge of 

current works in the region. Due to the limited data base on 

the quantities, costs should only be considered as an order of 

cost for a typical treatment. 

(g) 	Noise Control Measures 

The most effective way to minimise the impact of noise 

associated with coal transportation is to limit such 

transportation to the routes, discussed above, which have the 

least effet upon adjacent households. 

Apart from this, we suggest that the following measures may be 

considered: 

The setting of a maximum noise level emission from coal 

trucks of 87 dBA at 7.5m, consistent with ADR 28A. 

Keeping coal transportation roads in the best practical 

condition, with emphasis on maintaining a smooth road. 
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Encouraging electrification of the rail link from Dombarton 

to Unanderra, particularly if either the Maldon—Dombarton 

rail link or West Beilambi-Dombarton road is implemented. 

Maintaining brakes on coal trains which will travel between 

Dombarton and Unanderra to minimise screeching of brakes 

when descending loaded through Farmborough Heights. 

Constructing earth bunds or shielding walls adjacent to 

roads or rail lines where coal transportation has a 

significant effect upon noise levels. The practicality of 

this measure would need to be investigated before 

implementation. 

Restricting rezoning for residential use to areas more than 

50m from major rail and road transportation routes. 

Issuing a noise warning and/or noise control guidelines to 

applicants for approval to develop in residential areas 

affected by noise. 

(h) 
	

Dust Control Measures 

It has been shown that the main sources of dust associated with 

coal transportation are: 

Generation of dust by truck wheels running off the road on 

to unsealed verges. 

The entrainment of dust from the road and unsealed verges 

by the wind vortices caused by the passage of trucks and 

other vehicles. 

The throwing up of dust particles from the road surface by 

the wheels of trucks. 

0l85r 	 82. 



Guttendge Haskins & Davey Pty Ltd 

It is, 	

I

therefore, clear that a significant reduction in dust 

generation can be achieved by sealing the verges of all roads 

I 	
used for the transportation of coal and, indeed, all roads which 

carry a significant proportion of heavy vehicles. 

Whilst particles fall on to the road and verges, the road has a 

self-cleaning effect as the passage of vehicles 'sweeps' the 

particles towards the verges where they accumulate. Therefore, 

lii addition to sealing the verges, there is an advantage in also 

cleaning these verges by sweeping. It is not possible to say 

how often this should be done and, indeed, some areas are more 

susceptible than others to collection of particles; for 

example, on the outside verge of bends. Sweeping of these 

susceptible stretches once per week would probably be adequate 

with less frequent sweeping, say once per month, on other less 

susceptible stretches. 

This sweeping pattern is only given as a guide. It should be 

varied to suit the particular situation. It should be 

remembered that many of these particles will have fallen from 

other than coal trucks and will be thrown up, by the 

vehic1e-induced vortices, by all types of vehicles. This 

control measure, therefore, applies to all roads with a large 

number of heavy vehicles. 

It is also important to continue the existing dust control 

measures, which include: 

Covering the coal within the coal truck. Whilst rail 

wagons are not covered, there is probably little benefit to 

be gained by covering, as the wagons are high sided and 

train speeds relatively slow. 

Loading trucks and trains with coal in a relatively 'wet' 

state, typically with a moisture content of 5-10 percent. 
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I

• The use of agglomerating agents could be extended to 

treatment prior to loading in addition to its current use 

at Port Kembla coal loader. 

o 	Washing of coal trucks should continue. Rail wagons are 

I
not washed as there is little likelihood of particles being 

ground up and entrained by the passage of trains. 

Whilst not associated with the generation of dust, annoyance is 

related to the location of residences adjacent to road and rail 

lines, it is clear, therefore, that the degree of annoyance 

suffered by residents can be reduced by ensuring, through zoning 

controls, that new houses and other sensitive establishments are 

not built close to main transportation routes. 

If it is desirable to construct either public or private 

buildings close to main transportation routes, then controls can 

be introduced in the design of the buildings. The Council 

should consider advising developers to consider building 

orientation, sealing of windows and air conditioning or 

mechanical ventilation. In addition, clothes lines should be 

located remote from the transportation route or indoor driers 

installed. 

(i) 	Road Safety Measures 

The main contribution to road safety will be from new and 

improved roads which will incorporate a high standard of 

design. However a number of traffic control and administrative 

measures can further assist road safety. 

The Department of Motor Transport has recently instituted an 

annual roadworthiness test for all trucks in the Wollongong 

region. In addition, random inspections are made to ensure that 

trucks are kept in a sound and safe condition. The Department 

of Main Roads complements the roadworthiness program with 

inspections for overloading; a difficult task but one which 

should be pursued. 
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I 	Speed limits have been instituted on the steep down grades at 

40 km/h on Nount Ousley and 	20 km/h on Bulli Pass. 

I 	
Consideration should be given to a speed limit on the Princes 

Highway above Stanwell Park although, there, trucks hauling 

tailings descend unloaded. 

The normal speed limit of 60 km/h in the urban area is 

I appropriate to trucks. In rural areas, as on the escarpment, an 

80 km/h speed limit applies to trucks but is generally 

I
exceeded. Enforcement is difficult because of the radio 

communication between truck drivers. 

Nevertheless enforcement should be maintained, Consideration 

I 	
could be given to relaxing the speed limit through legislation 

and speed zoning on roads of a high design standard. 

I The greatest contribution to safety, however, will come from 

improvements to the road network which carries substantial 

I volumes of heavy trucks. Such roads should have adequate lane 

width, auxiliary lanes on substantial grades, moderate curves 

and frequent overtaking opportunities. 

I 
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7. 	IMPLICATIONS OF THIS STUDY FOR OTHER 

PARTS OF AUSTRALIA 

Australia is a large country and resource development is widespread 

throughout the land. The lessons of the Wollongong study can be 

applied to most local government areas with resource development. 

The following are the major lessons of this study:- 

It has clarified the problems and opportunities of coal related 

development in the general public interest, but, more 

Importantly, in relation to local problems and opportunities. 

Many studies have been undertaken in the Wollongong area in the 

past by the SRA, the State Government and private interests. 

Wollongong City has not been able to use these studies 

effectively as their interests were not paramount and they were 

therefore alienated from these studies. 

On the basis of a clearer understanding of the benefits and 

costs of coal related development, the City of Wollongong is now 

prepared to take rational action to accommodate coal related 

development. It is firmly believed that this rational action 

will not only benefit the local council, but that it will 

facilitate the development of the coal industry and thereby 

contribute to the economic growth of N.S.W. and Australia. 

Many of the local coal related problems highlighted in the Wollongong 

study exist in other local government areas in N.S.W. related to coal 

development. The recent formation of the Association of Coal Related 

Councils (September 1982) in N.S.W. is based on the recognition by 

these councils that local coal related problems are not being 

appropriately addressed by the Federal and State Governments. These 

councils have common problems related to coal development, and they 

believe that concerted action is required at the local government level 

to overcome these problems. 
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I 	
In the past in N.S.W., LGAs have acted in isolation. Some of these 

initiatives have resulted in gains by the local councils: for example, 

I 	
Singleton, Muswellbrook and Lithgow succeeded in obtaining agreements 

with mining companies for front-end payments for local physical and 

social infrastructure. These initiatives culminated in the formulation 

I of the Infrastructure Financing Policy of the State Government to 

address these problems. 

I 
Although some gains have been made by individual councils, the 

I 	Association believes that they are only small gains in relation to the 

Lotal problem. For example, the coal haulage problem highlighted in 

I 	
the Wollongong study exists in most LGAs of the Association and is the 

most common problem. A Wollongong type study could be extended to 

cover all these LGAs. In this way councils can plan for coal 

I development throughout N.S.W. in an efficient and environmentally 

acceptable manner. 

I 
The Wollongong study does not only apply to the coal related areas of 

I 	N.S.W. Similar problems are being experienced in coal related councils 

in Queensland and there is little difference between coal related and 

I 	
other resource developments throughout the country. This study can 

therefore be applied to any resource development in Australia where 

there are social and environmental impacts on the local community. 
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