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SUMMARY 

It is proposed to replace declining fine sand resources at Kurnell by 

I extracting marine aggregate and shipping it to a berth and terminal at 

Bowman Street, Pyrmont. 

Fine Sand Sales 

I 
Analysis of historical Metromix sales records from Kurnell and a survey of 

$ 	
truck movements indicate that fine sand sales are subject to significant daily 

and monthly variation. At Kurnell (in April-June 1991) most days had some 

1 	70-90 truck loads with a few days over 100 trucks. The overall average in 

that period (excluding Saturdays) was 77 truck loads per day. 	We 

I understand from Metromix that similar truck loads currently occur. 

The biggest market for Metromix Kurnell fine sand is found to be the CBD, 

eastern, inner-western and southern suburbs. 

Site Location 

- 	 The proposed marine aggregate terminal site is located off Bowman Street, 

I 	Pyrmont within the site of the former Cane-ite factory. It is proposed that 

access to the approved concrete batching plant immediately to the north be 

I 	
taken through the subject site with a single lane roadway. The site is well 

located for the arterial road network. However, in the shorter term, right 

I 	
turns into and out of Bowman Street (to Bank Street) will not be allowed. 

Once the new Glebe Island Bridge is completed, full turning movements will 

be allowed at this intersection (estimated to be late 1995). 

Development Plans 

I 	
The traffic situation in the area would be influenced by the proposed high 

level Glebe Island Bridge and the planned City West Scheme. The new high 

level bridge (together with the City West link road) will provide good site 



access to the inner west. 	The construction of residential and 

commercial/retail developments as part of the City West redevelopment will 

generate significant fine sand demands proximate to the terminal location. 

The Proposed Development and Transport Implications 

The marine aggregate delivered to the terminal would be distributed by: 

I) trucks to concrete batching plants, construction sites and other 

uses; and 

ii) trucks and perhaps in the longer term, a conveyor to the approved 

CSR concrete batching plant immediately to the north. 

Site Layout 

The site is laid out with a clockwise circulation system with a two lane entry 

and three lanes to allow for truck queuing and loading and a by-pass lane in 

the event of any truck breakdowns. A separate lane allows trucks accessing 

the CSR Readymix Concrete batching plant to by-pass the terminal 

operations. The Terminal and CSR batching plant have a joint two lane exit 

to Bowman Street. 

Traffic Generation 

Two stages of operation are envisaged:- 

Stage I - 	0.6 Mt/annum - 	 average total of some 94 

truck loads per day 

Stage II - 	0.6Mt-1 .5Mt/annum - 	average total of some 94 to 

244 truck loads per day. 



1 

I 	
Stage I is programmed to commence early 1996 and Stage 11 is likely to 

commence towards the end of the decade, once extraction at Kurnell 

ceases. The Company believes that product storage limitations on the site 

would restrict distribution from the Pyrmont Terminal to just in excess of 

lMtJannum, which would generate an average of approximately 160 loads 

per day. 

I The marine aggregate would be distributed in trucks from the proponent's 

own truck fleet and those of its parent companies, as well as sub-

t contractors. All trucks delivering raw materials to the adjoining concrete 

I
batching plant would be back loaded with marine aggregate. 

Backloading of CSR batch plant trucks is estimated to reduce the additional 

trucks, with a nett increase of some Stage I - 76 loads/day, Stage II - 76 to 

221 loads/day. 

I 
It is proposed that the terminal (ship and plant) would operate 24 hours per 

day seven days per week during Stage I and II and that product despatch 

would operate: 

Stage IA 	 Stage lB and 

I 	
Stage II 

I 	
Monday - Friday 6.00am - 10.00pm 	6.00am - midnight 

Saturday 	6.00am - 6.00pm 	6.00am - 6.00pm 

I 	
Sunday/Public Hol no despatch 	 no despatch 

IA - entry via 	 lB - entry via 

Harris/John Sts 	 Bank Street 

No trucks would be loaded after 9.45pm of a weeknight before the new 

Glebe Island Bridge is opened to ensure there is no traffic on local roads 

after 10.00pm. 

1' 
Iiii 



Based on the existing distribution of the Kurnell fine sand market, the 

estimated truck generation has been assigned to the local road network 

around Pyrmont. On average this represents a total of Stage IA - some 5 

truck loads per hour, Stage lB 4 loads per hour and Stage II - some 4 to 12 

truck loads per hour. 

Allowing for hourly, daily and seasonal variation a conservatively high peak 

hour demand of 35 truck loads per hour has been used in the design of the 

terminal and in testing the operations of local intersections. 

It is found that local key intersections would continue to operate with good 

levels of service, using conservative assumptions as to peak hourly flows. 

Until all turning movements are allowed at the Bowman-Bank Street 

intersection, an average of 65 trucks and some 18 cars per day would need 

to use Harris and John Streets to access the site (Stage IA). These flows 

represent some 3% and 7% increase respectively. 

Traffic volumes in the area will be changed by the approved CSR batch 

plant. Analysis of key intersections indicates continued good levels of 

operation including both the CSR batch plant and proposed aggregate 

terminal. 

Accidents 

The proposed relocation of the terminal from Kurnell to Pyrmont is calculated 

to reduce the overall likely truck accidents by some 1.5 to 3.0 accidents per 

year compared with the existing situation and 8.8 to 17.6 accidents per year 

compared with a mix of on shore sources. 

Locally the terminal is not considered to significantly affect the pattern of 

traffic accidents and is well located for direct access to the Glebe Island 

Arterial following its completion. 

Iv 



Safeguards 

To protect residential amenity and ensure efficient terminal operations, 

I proposed safeguards include limitations on the hours of allowed vehicular 

I 

	

	
access (prior to the opening of the Glebe Island Bridge), local widening of 

Bowman Street, arrival management procedures, maintenance of circulation 

areas, provision of a mirror in Bowman Street and possible consideration of 

the implementation of traffic signals to control exit movements. 

I Implications of Alternatives 

Various alternatives to the proposed delivery of aggregate to Pyrmont have 

been examined geographically. To allow consistent comparison, the existing 

pattern of fine sand delivery from Kurnell has been used to estimate tonne 

and truck-kilometres. 

For a yearly delivery of 1 Mt the following comparison is estimated:- 

Tonne-km Laden truck-km 

Kurnell 31 	M111  3.3 M 

Pyrmont 17 M111  1.8 M 2  

Mix of Existing Sources 109.5 M 3  10.6 M 

I
" 10% backloading assumed (2)  potential for greater backloading at Pyrmont 

(3)  25% average backloading assumed 

It can be seen the road delivery of fine sand from the Pyrmont terminal 

wouldgenerate approximately 55 per cent of the tonne-km and laden truck-

km of delivery from Kurnell and that delivery from a mixture of existing 

sources would require more than six times more tonne and truck-kms. 

V 



CHAPTER 1 

	

1. 	INTRODUCTION 

	

1.1 	Colston, Budd, Hunt and Twiney Pty. Ltd. has been commissioned by 

Metromix Pty. Limited (formerly Ready Mixed Industries Pty Limited, a fully 

owned subsidiary of Pioneer Concrete (NSW) Pty Limited and CSR 

Investments Limited) to study the traffic effects of a proposed marine 

aggregate terminal at Bowman Street Pyrmont as an interim use for this site. 

The proposed terminal site is shown in Figure 1. 

	

1.2 	In the context of the report, marine aggregate is fine sand removed from the 

sea bed. 

	

1.3 	Our study report is structured through the following chapters:- 

* 	Chapter 2 	- 	outlines the Metromix proposal; 

* 	Chapter 3 	- 	describes the existing situation; 

* 	Chapter 4 	- 	reviews the current plans for development 

in the area; 

* 	Chapter 5 	- 	assesses the traffic implications of the 

proposed terminal; and 

* 	Chapter 6 	- 	investigates the implications of alternatives. 

	

1.4 	We would like to thank officers of Metromix, CSR Refined Sugars and 

Distilleries and Roads and Traffic Authority for their assistance. 

1 



JJ1r

Dawe 

LEGEND  

DVE 	
Simmons,,ARTERIAL_RO 

Millers IVOT 

0.  

MILLER 
o 	 Peacock 	1A M 	L. 

ST 	

S(çJ7 

\ 5 \IiI 

MINAL 	

Darling  
S J _ Ro!10n 

8 Berth 

' '  

7/ ow 

-'  

/40 /1 	
Market 

Pb 

to z  AR I 
STREET 

jubil 

Etc 
WATTLE 
STREET rk 

Lj 

	

a 	U 	I 	1 	 1. 	 Q- 	- 	 Tech Col 

J 	 I PYRMONT BRIDGE 	 nsLoF 
srs/ ROAD 	 oef 	 PARRAMAUA 

L

m 

I N N A N D PL E 

 Le 

 

ROAD 

r0 	O7p 	5 - 

R.PIexandr 	c 'b Q .) 	 icLori 	 5 

RRS 

	

- 	
Ho9p.fOr 	 M —& Li  Ui EeGE 5 

77s 

	 \P'rkLE  

Oc- 

IL 

500 	 ° Om {PROPOSED TERMINAL 

SITE(SOURCE: UBD MAPS) 



CHAPTER 2 

2. 	OVERVIEW OF PROPOSAL 

	

* 

	

2.1 	This chapter presents an overview of a proposal to extract marine aggregate 

from two sites south of Sydney and to discharge it at a terminal at Pyrmont 

for processing and distribution to the fine sand markets in Sydney, currently 

serviced from the Kurnell sand dunes. In brief, the proposal comprises: 

- 	extraction of three grades of marine aggregate within the Cape 

Banks Extraction Area; 

- 	extraction of two grades of marine aggregate within the Providential 

Head Extraction Area; and 

- 	the unloading, processing, loading and despatch of products from a 

terminal at Pyrmont. 

	

2.2 	The terminal is unlikely to be in operation until early 1996. 

	

2.3 	In about 15 years, as the City West redevelopment approaches the Pyrmont 

terminal, the terminal would be relocated. The new terminal would be the 

subject of a new Development Application under legislation relevant at that 

time. 

2.4 Initially a dedicated, specially modified, self propelled, trailer suction 

extraction vessel would extract concrete grade marine aggregate from both 

extraction areas for delivery to the Pyrmont Terminal. In due course, a 

purpose built vessel may be constructed. 

	

2.5 	For the purposes of this proposal, three grades of marine aggregate have 

been identified within the proposed extraction areas. 

- 	Grade 1 is the coarsest material and is essentially a medium 

grained sand. 

2 



CHAPTER 2 

- 	Grade 2 is the next coarsest material and is essentially a fine to 

I 	

medium grained sand comparable to the sand presently extracted 

from the Kurnell sand dunes. 

- 	Grade 3 is a fine grained sand suitable for general construction 

purposes. 

	

2.6 	Marine aggregate Grades 1 and 2 are both well suited for use in the 

concrete industry and are both referred to as concrete grade marine 

aggregate. 

I 	

2.7 	The proposed terminal incorporates joint entry and exit arrangements with 

the approved CSR concrete batching plant to the north. A single separate 

lane allows vehicles entering the site to bypass the terminal operations and 

reach the CSR batching plant. The proposal includes a joint two lane exit 

1 	
for both facilities. 

I 	

2.8 	The joint facility will allow for local delivery of sand to concrete batching (by 

truck or by conveyor belt) which would not require truck movements on the 

external road network. Another advantage of the location of the terminal 

I adjacent to the CSR batching plant is that sand deliveries can be made as 

I 	

back loads on CSR materials delivery vehicles. This again reduces the total 

number of external truck movements and the nett increase in truck 

movements generated by the aggregate terminal. 

I 

	

2.9 	The proposed terminal (ship and plant) would operate 24 hours a day, seven 

days a week. Product despatch would operate 6.00am-10.00pm in Stage IA 

and 6.00am - midnight in Stage lB and Stage II on weekdays, 6.00am-

6.00pm on Saturday and product despatch would be closed on Sunday and 

Public Holidays. 

I 
2.10 It is planned to demolish the existing Cane-ite building and construct new 

ro 	handling plant and parking/roadways. 

3 



CHAPTER 2 

2.11 The demolition activities are forecast to be completed with 12 to 16 weeks 

and construction tasks some 12-18 months. 

2.12 Stage I operations are programmed to commence in early 1996 and Stage II 

operations are likely to commence towards the end of the decade. It is likely 

that Stage I will not commence until after completion of the new high level 

Glebe Island Bridge and associated viaducts. As a result all vehicular 

access to the site would be available from Bank Street. However, to allow 

for possible delay in Bridge construction, a Stage IA situation has been 

assessed in which entry is via Harris and John Streets and vehicle exit via 

Bank Street. This situation, if it occurs, would only be temporary. 

2.13 Specific information on each major component of the proposal is set out in 

the following sections of the Environmental Impact Statement (EIS): 

- 	Section 3 (Cape Banks marine aggregate extraction proposal); 

- 	Section 6 (Providential Head marine aggregate extraction 

proposal); 

- 	Section 11 (Pyrmont marine aggregate terminal). 

2.14 Details of the proposal as they relate to traffic are covered in Section 5 of 

that report. 
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3. 	EXISTING SITUATION 

Existing Aggregate Delivery from Kurnell 

	

3.1 	Sand sales from Metromix at Kurnell in recent years have been graphed in 

Figures 2 and 3. 

	

3.2 	Figure 2 shows yearly sales from 1983/4  until 1990/1. It can be seen that 

sales have generally been between 0.4 and 0.5Mtpa with some increase in 

recent years to some 0.55Mt in 1989/90 and 0.53Mt in 1990/91. 

	

3.3 	Figure 3 shows the monthly sales records from 1987/8 to 1990/1 and shows 

typical monthly fluctuations. 	It can be seen that there is a significant 

fluctuation in sales in response to market demands. Peak months had sales 

of some 70,000t whilst low months had sales of some 20-30,000t. The 

average monthly sand delivery over this period was 48,000t. 

	

3.4 	A survey of truck movements and sand delivery on a daily basis has been 

conducted over the period April to June 1991. We understand that Metromix 

has monitored movements since that time and found traffic patterns to be 

similar to those measured in detail during 1991. 

	

3.5 	An example of one month's sand deliveries and truck movements is given 

for May 1991 in Table 3.1. There were lower than average sales during this 

month. 

5 
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CHAPTER 3 

TABLE 3.1: METROMIX KURNELL AGGREGATE DELIVERIES MAY 1991 

DATE TONNAGE NO. TRUCKS TONNES/TRUCK 

1 1,158 66 17.5 

2 1,138 66 17.2 

3 1,153 71 16.3 

Sat 4 374 24 15.6 

6 1,644 89 18.5 

7 1,373 85 18.5 

8 1,313 71 18.5 

9 1,765 100 17.7 

10 1,223 65 18.8 

Sat 11 675 35 19.3 

13 512 38 13.5 

14 1,846 96 19.2 

15 1,093 65 16.8 

16 1,623 74 21.9 

17 1,860 103 18.1 

Sat 18 617 36 17.1 

20 1,223 67 18.3 

21 1,013 51 19.9 

22 804 48 16.8 

23 1,141 71 16.1 

24 1,811 105 17.2 

Sat 25 599 34 17.6 

27 1,824 99 18.4 

28 1,679 85 19.8 

29 1,892 96 19.7 

30 1,341 74 18.1 

31 1,606 87 18.5 

TOTAL 34,300 1,901 18.1 

source: Meiromix 
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3.6 	It can be seen that there is a significant variation in daily tonnages and truck 

I 	
movements with some 300 to 700 tonnes and 20 to 40 trucks on Saturdays 

and 1,100 to 1,900 tonnes and 60 to 100 trucks per day on weekdays. 

I 	

Overall average tonnages per truck are reasonably consistent, generally 

lying between 15 and 20 tonnes. The average over the month was 18 

tonnes per truck. 

I 	3.7 	The distribution of the number of truck exits from Metromix Kurnell (over the 

period 15 April-16 June 1991) is shown in Figure 4. It can be seen that the 

I 	
majority of days had between 70 and 90 truck exits with a few days with 

over 100 trucks. Excluding Saturdays, the average over the period surveyed 

was 77 trucks per day. 

	

3.8 	The current market area for fine sand delivered from Metromix Kurnell is 

shown in Figure 5. 

I 	3.9 	It can be seen from Figure 5 that 85% of the markets for Metromix Kurnell 

aggregates are in the CBD, eastern, inner western and southern suburbs. 

The area to the west of Parramatta make up some 15% of deliveries. 

I The Proposed Terminal Site 

3.10 It is proposed that the terminal would be located on the site of CSR's former 

Cane-ite Factory in Bowman Street, Pyrmont see Figure 1, adjacent to the 

I approved CSR concrete batching plant and within the City West 

redevelopment area. 

I 
3.11 The site is located immediately adjacent to major construction projects - the 

I new Glebe Island Bridge and the City West redevelopment scheme, which 

will involve major employment and residential developments. The first stage 

of a residential development by Meriton is nearing completion with access 

off Saunders Street to the south of the site. A masterplan (Masterplan lii) 

I 	 for other residential development around Saunders Street is in preparation. 

7 
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CHAPTER 3 	1 
Regional Road Network 

3.12 The site is well located for the regional arterial road (see Figure 1) network 

being immediately adjacent to Bank Street which leads to Victoria Road to 

the west and the Western Distributor to the south and east. However, 

access from Bank Street to Bowman Street is currently restricted to left in 

and left out so that entry to the site from the north-east and south requires 

entry via Harris Street and John Street. At present Bank Street carries 

some 76,000 vehicles per day. 

Local Road Network 

3.13 At present Bowman Street is a local road with a width of some 5.8 metres 

providing access to the CSR refinery and linking to the collector road Harris 

Street via the local road John Street. Bowman Street has a footpath of 

some 2 metres on its northern side and 0.8 to 1.2 metres on the south. It is 

observed that there is currently negligible pedestrian activity along Bowman 

Street. 

3.14 Access from Bank Street to Bowman Street is restricted to left in and left out 

only. The alternative route to the proposed development terminal is via 

Miller Street/Harris Street/John Street/Jones Street/Bowman Street. The 

intersections of Bank/Miller and Miller/Harris are controlled by traffic signals. 

3.15 Daily traffic flows in the vicinity of the proposed development are shown in 

Figure 6. The existing Glebe Island Bridge carries some 76,000 vehicles per 

day and some 38,000 vehicles travel along Miller Street west of Jones Street 

(RTA 1989). 

3.16 In the vicinity of the site we have carried out surveys of weekday traffic 

volumes over 18 hours (6am-12pm). We surveyed a day when there was a 

high truck volume because of the delivery of gypsum (which is an 

intermittent ship delivery with unloading lasting some 3 days occurring 

approximately monthly) and a more normal weekday. 
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CHAPTER 3 

3.17 From these surveys it can be seen that Bowman Street carries some 680-

730 vehicles per day (18 hours), John Street some 1,340-1,430 vehicles 

and Harris Street some 3,040-3,540 vehicles. On non-gypsum delivery 

days trucks make up some 6% of vehicles on Harris Street and some 11 % 

of vehicles in John Street. 

3.18 The hourly variations in weekday vehicular flows for Harris Street (to the 

south of John Street) for weekdays with and without gypsum delivery are 

shown in Figures 7 and 8. 

3.19 Both figures show similar overall hourly distributions, with comparatively 

similar flows per hour throughout the day with a build up at around 7am and 

decline after 4pm. 

3.20 On the day of gypsum delivery there were some 430 heavy commercial 

movements per day, with some 40-50 movements/hour in the middle of the 

day. 

3.21 On a weekday (of no gypsum delivery) heavy commercial vehicles were 

recorded as some 150 movements/day, with 15-25 movements/hour in the 

middle of the day. There is little commercial vehicle activity recorded in 

Harris Street after 6.00pm. 

3.22 It may be noted that heavy commercial vehicles are defined as having more 

than 2 axles or 6 wheels and are thus the larger trucks. 

Accidents 

3.23 Discussions with Ultimo traffic police indicate that there is currently no 

particular accident black spot in the Ultimo/Pyrmont peninsula. Historically, 

the Wattle Street/Macarthur Street intersection had a poor accident record. 

However, redesign of the intersection has significantly improved the accident 

situation. 
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Intersection Operations 

3.24 Intersections on the approach routes to the proposed Terminal site are 

influenced by the current high through traffic volumes on Bank Street and 

vehicles can suffer delays during peak periods. Arterial road intersections 

will be significantly improved by the construction of the Glebe Island Bridge 

and upper levels of the Western Distributor. 

3.25 More locally, the Bowman Street - Bank Street intersection is planned to be 

widened. Part of the consent for the CSR concrete batching plant requires 

widening of this intersection to facilitate articulated vehicles turning left into 

Bowman Street from the kerbside lane in Bank Street. This widening would 

be constructed prior to the despatch of any trucks from the proposed 

terminal. 

3.26 During Stage IA when site entry is required via John and Harris Streets, the 

intersection of these streets is the key intersection on the access route. 

3.27 The John Street - Harris Street intersection is observed to operate 

satisfactorily with low rates of delay with existing traffic volumes. 
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4. 	DEVELOPMENT PLANS 

	

4.1 	Traffic flows in the area will be influenced by various major development 

proposals: - 

I) 	Glebe Island Bridge 

The new high level Glebe Island Bridge is to be constructed to link the 

Western Distributor to White Bay. No decision has yet been made as 

to whether the low level Glebe Island bridge will be closed upon 

completion of the new high level bridge. The new Glebe Island 

Bridge will link into the City West link road, which is a new four lane 

road planned to link The Crescent to Parramatta Road through 

Lilyfield and Haberfield. 	Jointly these developments will provide 

significant traffic capacity and facilitate access to the west of the 

terminal site. 

City West Planning 

A regional environmental plan for the City West area has been 

gazetted (Department of Planning 1991 a) which includes proposals for 

the redevelopment of Ultimo/Pyrmont. This plan foreshadows a 

population growth of Ultimo/Pyrmont from 3,000 to some 15-17,000 

and a working population of some 54,000. Some 2.9 million square 

metres of developable floor space is envisaged. Construction of 

these major schemes will be likely to lead to a substantial demand for 

fine sand - perhaps of the order of 2.5Mt over a 20-30 year period. 

The proposed terminal would be well located to meet those demands 

Masterplans 

A series of masterplans for individual areas are completed or in 

preparation. 	The area around Saunders Street (Masterplan III) 

11 
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includes a residential block nearing completion (by Meriton) and 

proposals for other residential developments. Masterplan Ill includes 

I vehicular access from Bank Street and Saunders Street. 

1 	4.2 	The regional road network will be influenced by the construction of the Glebe 

Island Bridge and the upper levels of the Western Distributor. The EIS 

I
(DMR 1985, RTA 1992) for the Glebe Island Arterial indicates that the new 

Bridge will carry some 7,000 and 7,600 vehicles per hour during AM and PM 

I
peak hours respectively compared with (then) existing flows of 4,200 and 

5,400 vehicles per hour respectively on the low level bridge in both 

directions. These construction works will reduce or remove through traffic 

movements from Bank Street, reducing existing flows to the Pyrmont area by 

up to some 76,000 vehicles per day. 

I 	4.3 	In the longer term, development of Ultimo/Pyrmont, as currently envisaged in 

City West planning, incorporates a collector road around the head of the 

peninsula, as shown in Figure 9, prepared by ourselves. 

I 	
4.4 	Discussions with the RTA indicate that once the Glebe Island Bridge and 

upper levels of the Western Distributor are constructed then full turning 

I 	
movements will be allowed at the Bowman Street - Bank Street intersection, 

whether or not the low level Glebe Island Bridge is retained. It is understood 

I 	
from the RTA that the Glebe Island high level bridge is likely to be 

completed by the end of 1995 and the full linkage to the upper levels of the 

I 	
Western Distributor completed by the end of 1996. 	Related to the 

construction staging, full turning access at Bowman - Bank Street is likely to 

be available from the end of 1995/early 1996. 

	

4.5 	A decision on whether or not the existing low level Glebe Island Bridge is to 

I be retained has not yet been made. 

12 
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CHAPTER 5 

1 	IMPLICATIONS OF PROPOSED DEVELOPMENT 

Introduction 

I 	

5.1 	It is proposed that the terminal would be located on the site of GSA's former 

Cane-ite Factory in Bowman Street, Pyrmont adjacent to the approved CSR 

I 	

concrete batching plant with access to the batching plant through the 

terminal site. 

	

5.2 	The purpose of the terminal would be to receive marine aggregate delivered 

by ship in bulk loads of about 4,000 tonnes to the existing CSR sugar berth. 

Site LayQt 

I
5.3 	The site entry will be in Bowman Street some 20 metres from Bank Street 

- 	 with a two lane entry arrangement to allow the separation of traffic 

I 	

approaching the Terminal and the CSR concrete batching plant (as shown in 

Figure 10). Three parallel lanes would be provided for sand loading, two 

lanes for loading positions and one lane for manoeuvring around stationary 

5 	trucks. A fourth lane would allow through movements to the adjoining CSR 

concrete batching plant. 

I 

	

5.4 	The site layout provides sufficient area in lanes one and two (loading lanes) 

I for 12 trucks adjacent to the stockpile area and a further 7 positions in lane 

three (manoeuvring lane) if required. 

	

5.5 	In Stage I, to reduce the number of truck movements along Harris Street 

5 	(north) and John Street, all exiting trucks would turn right to use Bank Street. 

Appropriate signage should be introduced to ensure this. It may be noted 

I that subsequent to the completion of the Glebe Island high level bridge, it is 

planned that all truck access be via Bowman and Bank Streets. To ensure 

I adequate width for truck operations, consideration should be given to 

widening Bowman Street to a width of some 6.4 metres by elimination of the 

southern footpath. 

I
13 
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CHAPTER 5 

I 
5.6 	During the construction stage, up to 40 car parking spaces would be 

I required for employees of the Company and the various building contractors. 

5.7 	During Stage I and Stage II operations, 44 car parking spaces would be 

required for the extraction vessel's crew (maximum 20 for a two shift 

I operation), visitors (4) and provision for the overlap of employees from both 

shifts operating the terminal (2 x 10). This arrangement provides an 

1 	 allowance for the shift changeover. 

I 5.8 	The proposal indicates available parking for 48 cars on the wharf area. It is 

unlikely that there would be crew changeovers at the time of the terminal 

E

I 

	

	shift change. However, the parking arrangements proposed provide an 

allowance should that event occur. It is to be noted that it is common for 

ship's crews to travel to and from their ship by taxi. Hence, the number of 

- 	 parking spaces to be provided is considered conservatively high. 

Demolition 

I 	5.9 	It is proposed that demolition activities be undertaken during daylight hours 

I 	
between 6.30am and 6.00pm Monday to Saturday excluding Public Holidays. 

Demolition is expected to be completed within 12 to 16 weeks. 

1 	5.10 Maunseli Pty Ltd have estimated the traffic associated with the demolition 

process as shown in Table 5.1. 
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TABLE 5.1: TRAFFIC ASSOCIATED WITH DEMOLITION ACTIVITIES 

Vehicle Type Vehicle Movements* 

Per Day Per Week Full 16 Weeks 

Low Loader 

12m3  Dump Truck 

Crane 

Cars 

0 - 4 

0 - 24 

0-4 

10 - 40 

0 - 8 

20 - 150 

0-4 

60 - 240 

40 

900 

10 

2,600 

* Two (2) Vehicle Movements = one (1) visit 

5.11 It can be seen that demolition is estimated to generate a total of some 10-

70 vehicle movements per day. This level of traffic generation is less than 

Stage IA operations. 	The traffic effects are thus likely to be less. 

Consideration of the traffic effects of Stage IA are given in the following 

sections. 

Construction 

5.12 Construction of the new terminal facility will be undertaken between 6.30am 

and 6.00pm Monday to Saturday excluding Public Holidays. It is estimated 

that the construction program would take some 12 to 18 months. 

5.13 Maunsell. Pty Ltd have made estimates of the likely number of construction 

traffic vehicle movements as shown in Table 5.2. 
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TABLE 5.2: CONSTRUCTION TRAFFIC 

Vehicle Type Range of Vehicle Movements 

Per Day Per Week Construction Period 

Crane 0-2 0-4 12 

Low Loaders 0 - 2 0 - 2 10 

Flat-top Trucks 0 - 10 10 - 20 120 

Service Vehicles 2 - 12 8 - 30 400 

Concrete Agitators 0 - 60 0 - 300 1.200 

Cars 20 - 80 120 - 480 2,000 

5.14 Should the CSR Readymix concrete batching plant be operational in time 

then an estimated 3,600m3  of concrete would be delivered without entering 

the local road network and reduce the external traffic generation given in 

Table 5.2. 

5.15 It can be seen that construction is estimated to generate some 20-160 

vehicle movements per day. On average this generation and its effects are 

likely to be less than Stage IA operations. Stage IA generations and their 

effect are assessed in the following sections. 

Truck Generation 

5.16 Two stages of sand throughput are under consideration:- 

Stage I 	- 	some 0.6 Mtpa; 

Stage II 	- 	some 0.6 Mtpa growing to 1.5Mtpa; 

5.17 Stage I is programmed to commence early 1996 and Stage II is likely to 
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commence towards the end of the decade once extraction at Kurnell ceases. 

The Company considers that product storage limitations on the site would 

restrict distribution from the Pyrmont Terminal to just in excess of 

lMt/annum which would generate an average of approximately 160 loads 

per day. 

5.18 Based on recent announcements by both Commonwealth and State 

Governments it appears that the new Glebe Island Bridge and Western 

Distributor will be completed before Stage I commences. 

5.19 However for the purposes of this environmental assessment it is considered 

appropriate to consider Stage I as commencing before completion of the 

new Bridge and western distributor. This temporary situation allows for any 

delays in Bridge/viaduct construction and is known as Stage IA. 

TABLE 5.3: ANNUAL DELIVERIES AND TRUCK GENERATION 

ANNUAL DELIVERIES (tonnes) 

STAGE I STAGE II 

Truck or Conveyor 
Borne to CSR Batch 14,000 14,000 	 18,500 
Plant  

Truck Borne: 
Destination 

Local 150,000 150,000 	 200,000 
Regional 436,000 436,000 	 1,221,500 

SUB TOTAL 586,000 586,000 	 1,481,500 

TOTAL 600,000 600,000 	 1,500,000 

Truck Average 
Loads/Day 

Local' 20 20 	 27 
Regional2  74 74 	 217 

Less Backload3  18 18 	 23 

TOTAL 76 76 	 221 

Local: assuming 300 days per year 25 tonnes/load 
Regional: assuming 18 tonnes/load for existing market, 25 tonnes/load for backloading 
Backload of CSR Batch Plant trucks: Stage I - 134,000 tonnes and later Stage II - 
176,000 tonnes 
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5.20 	The estimated truck generation of the terminal is shown in Table 5.3. In this 

estimation the bulk of the regional deliveries is assumed to occur on 300 

days per year and carry some 18 tonnes/load (the surveyed average at 

Kurnel!). Local deliveries and backloads are assumed to be 25 tonnes per 

load. 

5.21 It can be seen that the proposed development is estimated to produce a nett 

increase of 76 loads (152 truck movements) per day in Stage I 76 loads 

(152 movements) per day in Stage II growing to 221 loads (442 truck 

movements). 

5.22 Based on the existing Metromix Kurnell fine sand market, the approximate 

split of regional approach/departure is assumed to be:- 

* 	West/North West 	 - 	20% 

(Victoria Road) 

* 	West/Inner West 	 - 	20% 

(Pyrmont Bridge Road/Parramatta Road) 

* 	South/South East 	 - 	25% 

(Harris/Wattle Streets) 

* 	North/East 	 - 	35% 

(Western Distributor) 

5.23 Based on this distribution, the truck generation arising from this proposal has 

been assigned to the network for Stages IA and II as shown in Figure 11. It 

has been assumed that the Glebe Island Bridge and Western Distributor are 

completed for Stage II and, as a result, all truck access is taken via Bowman 

and Bank Street. It is also assumed that all trucks leaving the terminal are 

directed to use Bank Street in Stages IA, lB and II. 
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Traffic Effects 

5.24 During Stage IA the proposed development would generate on average 76 

I additional loads (152 truck movements) plus some 18 employee car 

movements per day. Based on a general working day of sixteen hours, this 

I represents on average some 5 truck loads per hour, or a truck every 12 

minutes. When all access to Bank Street is available an 18 hour working 

1 	day is planned and this then represents some 4 truck loads per hour during 

Stage lB. 

5.25 During Stage II, when all truck access is via Bank and Bowman Streets, it 

t has been assumed that the terminal will operate 18 hours per day. With 

growth in sand deliveries, Stage II will generate in the range of 76 to 221 

I loads per day, which represents some 4 to 12 loads per hour or a truck 

every 5 to 15 minutes. 

5.26 As described earlier the existing pattern of aggregate delivery is subject to 

I 	seasonal, daily and hourly variation. 	Based on a review of possible 

variations it is considered that a peak arrival of 35 trucks per hour, or five 

I 	
times the average arrival rate in Stage I, and three times the average arrival 

rate in Stage II, is a conservatively high design figure. The peak hour 

I 	
operations of key intersections on access routes to the site have been 

analysed using the RTAs INSECT simulation program, including the addition 

I 	
of a conservatively high peak hour flow of 35 trucks into and out of the site 

terminal as well as an assumed generation of 30 trucks per hour for the 

I 	
approved CSR batch plant. It is noted that this situation is unlikely in 

practice, as it represents a sum of hourly, daily and seasonal variations. The 

results of this analysis are shown in Table 5.4. 

5.27 These are low rates of delay and indicate that the addition of some 35 trucks 

to and from the site during a peak hour would have a minor effect on levels 

of intersection operation. It can be seen that, in these circumstances, the 

main joint effect would be an increase in delays for trucks turning left from 
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Bowman into Bank Street (from 19 seconds average delay per vehicle to 

30-33 seconds) and the increase in peak queuing from 3 to 6 vehicles. 

5.28 It should be noted that, in practice, there may be expected to be some minor 

delays at the site access because trucks need to use the full width of 

Bowman Street to turn in or out of the terminal driveways. 

TABLE 5.4: INTERSECTION (INSECT) ANALYSIS A.M. PEAK HOUR 

INTERSECTION DELAY AVERAGE PEAK NOTES 

(HRS/HR)1" QUEUE (VEHS) QUEUE 

(VEHS) 

Harris-John St: 

- Existing 0.3 John St less than 1 4 

- Plus CSR15  0.3 John St less than 1 4 

- (Plus trucks)°>  0.3 John St less than 1 4 

Site Access-Bowman St: 

- (Plus trucks) 0.1 Site Access - less than 1 2 

Bowman less than 1 2 

Average Bowman queue 

Bowman St-Bank St: delay: 

- Existing 0.6 Bowman less than 1 3 19 secs per vehicle 

- Plus CSR 2  0.7 Bowman less than 1 6 30 secs per vehicle 

- (Plus trucks) 3  1.2 1 	Bowman less than 1 6 33 secs per vehicle 

Hours of vehicle delay per hour of intersection operation 

CSR assumed 30 vehicles/hour 

35 trucks addition for terminal 

5.29 The traffic generation from the proposed terminal, even with conservatively 

high peak hour assumptions, would result in a small inCrease in arterial flows 

(for example some 0.6% of flows on Bank Street) and would thus have an 

insignificant effect upon traffic operations. During normal operations average 

hourly traffic volumes would represent some 0.1% of Bank Street traffic 

flows. 
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I Residential Amenity 

1 	5.30 If the terminal opens before construction of the new Bridge allows all access 

via Bank Street, the trucks generated by the proposed terminal development 

I would pass some residential properties in John and Harris Streets. The 

duration of this occurrence would be small, if it occurs at all. At this stage, 

I the Glebe Island Bridge is programmed to be opened prior to the marine 

aggregate terminal. 

5.31 No trucks would enter the terminal after 10.00pm prior to the new Glebe 

Island Bridge being opened and low levels of activity are likely from 6.00pm 

to 10.00pm of a weekday. 

5.32 The change in average daily traffic volumes is estimated as shown in Table 

5.5:- 

TABLE 5.5: STAGE IA TRAFFIC FLOW CHANGES 

EXISTING VEHS/DAY'4  

(trucks) 

STAGE IA DEVELOPM END31  

Number % Increase 

John Street 1,400 

(150)2  

83(1) 

(65)12) 

6% 

(43%) 

Harris Street 3,000 

(150)2  (65(2) 

3% 

(43%) 

Bowman Street 680 83(1) 12% 

Includes trucks and employee cars 

Trucks only 

In Stage II all access will be via Bank and Bowman Streets 

0600-2000 hours 
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5.33 It can be seen from Table 5.5 that traffic associated with the proposed 

terminal would marginally increase traffic flow past residences in John Street 

and Harris Street (north of Miller Street) during Stage IA of the development. 

5.34 On average, the increase in evening flows in Harris/John Street would be 

some 2-3 trucks/hour between 6.00pm and 10.00pm. During a peak day of 

a peak month of sand sales, this flow may increase to some 10 trucks per 

hour between 6.00pm and 10.00pm. 

5.35 The change in (average) traffic volumes is shown in Table 5.5. The 

increases in noise levels associated with the changed traffic conditions are 

addressed by Richard Heggie Associates (1993). 

5.36 The traffic increases on other roads in the area would not be significant and 

there would be little impact on traffic capacity, congestion or safety in the 

area. 

5.37 It can be seen that the development would increase overall daily flows by an 

average of some 6% in John Street and some 3% in Harris Street, with an 

approximate 40% more general heavy commercial vehicles. However, it 

may be noted that potential future flows are still less than existing 

intermittent flows when gypsum is being delivered (some 450 trucks per day 

in Harris and John Streets - three days per month). 

Accidents 

5.38 The proposed relocation of the Metromix sand sales from Kurnell to the 

Pyrmont terminal would reduce the overall requirements for truck delivery 

from some 3.3M vehicle kilometres to 1.8M vehicle kilometres with sales of 

lMt per annum. Based on a reported truck accident rate of 1 to 2 accidents 

per million vehicle kilometres (Traffic Authority 1987), the proposed 

relocation would produce an overall saving of 1.5 to 3.0 accidents per year 

compared with the existing situation or an overall saving of 8.8 to 17.6 

accidents per year when compared with delivery from a mix of onshore 

22 



I CHAPTER 5 

I locations. 

1 	5.39 Locally, the construction and use of the high level Glebe Island arterial is 

expected to reduce the accident rate per million vehicle-kilometres to one 

I third of the rate displayed by use of the existing low level bridge and Bank 

Street. 

5.40 During possible temporary Stage IA operations, the generation of truck 

movements through local streets is not considered to significantly affect the 

pattern of traffic accidents. In Stage II operations, the direct and convenient 

linkages between the terminal and the Glebe Island arterial should help 

ensure an overall low local accident rate. 

- 	 Pedestrian Safety 

Bank Street 

5.41 At present Bank Street carries several thousand vehicles per hour and has 

I 

	

	

very little pedestrian activity. Completion of the new Glebe Island Bridge 

and associated viaducts will reduce Bank Street flows significantly to local 

I 

	

	

street levels. Progressive developments within Ultimo/Pyrmont will increase 

usage of Bank Street to a distributor function and there will also be an 

I 

	

	

increase in pedestrian activity as a result of residential schemes under 

construction and planned. The terminal generation of truck activity of an 

I 

	

	

average some 10-25 two-way movements per hour would have some effect 

in increasing pedestrian/vehicle conflict. However, these flows are low in 

I 

	

	

absolute terms and the road will be significantly safer than with existing 

flows. 

I Bowman Street 

1 	5.42 Existing pedestrian flows in Bowman Street are negligible and are likely to 

remain low for the life of the proposed aggregate terminal. It is proposed to 

I eliminate the southern footpath in Bowman Street between the site exit and 
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Bank Street whilst retaining the existing northern footpath. The existing 

southern footpath is too narrow for safety and its elimination will help 

facilitate truck manoeuvring. A sign directing pedestrians to cross the road 

to the northern footpath would be required at the termination point of the 

footpath. 

John/Harris Streets 

5.43 Traffic effects of the development would be limited to the demolition / 

construction and possible temporary Stage IA operations. These streets 

already carry significant numbers of trucks especially during days of Gypsum 

delivery. It is considered that the temporary increase in truck activity on 

these roads would not have a significant effect on pedestrian safety. 

Future Traffic Flows 

5.44 Traffic volumes in the area would be affected in the future by:— 

* 	the proposed CSR concrete batching plant immediately to the 

north of the proposed terminal; 

* 	the development of the City West Project. 

CSR Concrete Batching Plant 

5.45 The traffic effects of the proposed CSR concrete batching plant have been 

assessed in an EIS (Kinhill 1990). The expected generation is given in 

Table 5.6. 
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TABLE 5.6: TRAFFIC GENERATION - CSR CONCRETE BATCHING PLANT 

AVERAGE VEHICLE MOVEMENTS 

BEFORE GLEBE ISLAND AFTER GLEBE ISLAND 
BRIDGE BRIDGE 

WEEKLY DAILY WEEKLY DAILY 

Cars 
Employees, truck drivers, visitors 312 52 312 52 

Heavy Vehicles 
Raw materials 310 56 407 74 
Concrete - 	756 138 992 180 

Note: Traffic estimates are based on an expected annual concrete production of 80,000m3  
(before Glebe Island Bridge) and 105,000m3  (after Glebe Island Bridge). A single 
delivery of raw materials or concrete generates two truck movements. Traffic 
volumes taken to the nearest even number. 

5.46 The batching plant is expected to generate a daily average of 52 car 

movements. This estimate is based on the assumption that each of the 15 

truck drivers and 3 employees would generate 2 car movements per day. It 

was assumed that the plant would receive an average of 8 visitors per day, 

which would generate 16 car movements. 

5.47 The EIS indicated that prior to the proposed new Glebe Island Bridge the 

batching plant would be expected to generate some 70 daily truck trips 

along Harris Street - John Street. The EIS indicated a switch in access 

arrangements following completion of the Glebe Island Bridge with all trucks 

using Bowman Street. The EIS concluded that the traffic generated by the 

proposed batching plant would have a negligible impact on traffic capacity, 

congestion and safety. 

5.48 The conditions of approval for the CSR batching plant included widening of 

the Bank - Bowman Street intersection to facilitate turning by articulated 

vehicles. 

City West Development 

5.49 The traffic effects of the City West Development are abstracted from the 

Ultimo Precinct Planning Study (D0P 1991b). 
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5.50"in the long term the proposed development for Ultimo-Pyrmont will result in 

increased traffic on all streets. Harris Street and Wattle Street will, in 

addition to their strategic function, play an extremely important role for local 

traffic providing the main north/south distributors within the area. Particular 

capacity problems will occur in Wattle Street, the proposed roundabout at 

Gipps Street and Harris Street (south of Allen Street) particularly at William 

Henry Street. These problems are expected when approximately two-thirds 

of the full development potential of Ultimo-Pyrmont is reached. At this point, 

a comprehensive review of traffic flows will be required. The influence of 

traffic flows to and from Central Sydney is substantial and may mean that 

traffic congestion on the above streets will prove to be a constraint upon 

reaching full development potential of Ultimo-Pyrmont. That is, a slightly 

reduced growth in anticipated traffic to and from Central Sydney would 

provide full growth potential for Ultimo-Pyrmont." 

Proposed Safeguards 

5.51 To protect local residential amenity and ensure effective traffic operations of 

the aggregate terminal, the following safeguards are proposed:- 

* 	direction of all exiting trucks to turn right and make use of 

Bowman and Bank Streets; 

* 	widening of Bowman Street to a minimum width of some 6.4 

metres between the terminal driveway and Bank Street by the 

elimination of the southern footpath (to complement CSR batch 

plant localised widening); 

* 	continuation of "no standing" prohibitions on both sides of 

Bowman Street from Bank Street to John Street; 

* 	restriction of weekday truck entries to 6.00am to 10.00pm until 

full turning access is available at Bank Street (until Glebe 

Island Bridge opens); 
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* 	all vehicles removing sand from the site to be adequately 

covered on exit; 

* 	management procedures to incorporate direction of arriving 

vehicles to lane 3 in the event that there is insufficient space to 

park on site; 

* 	internal site circulation and truck parking areas to be kept free 

of all loading, employee parking or other hindrances to truck 

movement; 

* 	provision of a large mirror in Bowman Street to allow exiting 

trucks to see vehicles to the east in Bowman Street (and vice 

versa); 

* 	if difficulties/safety issues appear at the site exit then, 

consideration be given to the implementation of traffic signals 

to control the exit movement. 
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CHAPTER 6 	1 

	

6. 	IMPLICATIONS OF ALTERNATIVES 

Introduction 

	

6.1 	This chapter compares the traffic implications of a number of alternatives to 

the supply of marine aggregate from the proposed terminal at Pyrmont to the 

markets currently serviced by Metromix from Kurnell - see Figure 5. The 

alternatives considered are:- 

road supply from Kurnell; 

road supply from Pyrmont; 

road supply from a variety of existing potential sources: Williamtown, 

Mittagong, Maroota, Newnes Plateau and Somersby; 

Comparison of Alternative Sources of Aggregt 

	

6.2 	In light of the complex delivery patterns of fine sand from the Metromix 

operation at Kurnell a sample month of deliveries (May 1991) was 

researched in detail. The following process was then undertaken:- 

aggregate delivery tonnages and their destinations were examined 

and allocated to local government areas; 

the distances from Kurnell to the centroids of local government areas 

were measured along main (arterial and sub-arterial) roads; 

tonnages were multiplied by distance to give tonne-km measures of 

deliveries to each area and then summed. 

movements of fine sand were measured as one-way trips. 



overall truck-kilometres were based on average truck distances 

supplied by Metromix. 

tonnages were then expanded pro rata to lMt and tonne-km 

recalculated. 

for the alternative involving delivery from a series of existing sources 

an allocation of supply was made with Williamtown having 0.21VIt 

tonnes and other sources allocated approximately in inverse 

proportion to the distance from the centre of the city with minor 

adjustment for those sources served by better roads. 

the distances from alternative sources to assumed local government 

users were then measured. 

the tonne-km were then expanded pro-rata to lMt delivery. 

the cost and practicality of delivering Clarence sand from Newnes to 

the CBD by rail were examined by Hondama Pty Ltd (1993). 

Effects of Alternatives 

Kurnell and Pyrmont 

6.3 	In the sample month some 32000t of aggregate were delivered to some 130 

destinations with a total of some 988000tkm of delivery. Assuming an 

average load of 18 tonnes this represents some 54900 truck-km of sand 

delivery. Expanding this sample month to a total delivery lMtpa would 

represent some 31Mtkm and (assuming 18t average load) 1.7M truck-km for 

sand delivery. It may be noted that average loads of greater than 18 tonnes 

are considered likely in future. 
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6.4 	If sand is assumed to be supplied from Pyrmont to various local government 

area destinations in the same proportions as the sample month then the 

sample month delivery requires some 570700tkm. Expanding this to a 

yearly delivery of lMt produces a total of some 18Mtkm and (assuming 18 

tonnes average load) 1M laden truck-km for delivery. Based on existing 

Metromix operations 1M laden truck-km is equivalent to some 1.8M total 

truck-km. 

Mix of Existing and Potential Sources 

	

6.5 	As an alternative to the proposed Pyrmont use of marine aggregate 

distributed from the terminal it might be possible to expand production from 

a series of existing sources. An example of such an alternative is given 

below in which the distribution of lMt supply is approximately based on the 

inverse proportion of distance from the source to the market in Sydney with 

minor adjustment for those sources served by better roads. 

	

6.6 	Assumed yearly aggregate sources are:- 

Williamtown 	- 0.20 Mt 

Mittagong 	- 0.15 Mt 

Maroota 	 - 0.29 Mt 

Newnes Plateau 	- 0.13 Mt 

Somersby 	- 0.23 Mt 

6.7 	When the distances of sources to delivery points are measured and 

multiplied by the assumed tonnages the tkm and truck-km (assuming 18t 

load) shown in Table 6.1 are calculated. 
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TABLE 6.1 	Transport Requirement of Potential Sand Sources 

Potential Source tkm truck-kms 1  

Williamtown 39.2M 3.3M 2  

Berrima 17.4M 1.8M 3  

Maroota 17.5M 1.8M 3  

Newnes Plateau 17.OM 1.8M 3  

Somersby 18.4M 1.9M 3  

TOTAL 109.5M 10.6M 

Based on average truck distances 

Source - Metromix 

Based on 50% backloading 

Based on 10% backloading 

	

6.8 	It can be seen this alternative generates a minimum of six times more truck 

kilometres for delivery than from the proposed aggregate terminal and would 

require significant truck movements on arterial access routes to Sydney. 

Summary of Implications of Alternatives 

	

6.9 	Various alternatives to the proposed delivery of aggregate to Pyrmont have 

been examined geographically. To allow consistent comparison the existing 

pattern of aggregate delivery from Kurnell has been used to estimate tonne-

kilometres and truck-kilometres. 

6.10 For a yearly delivery of 1 Mt the following comparison shown in Table 6.2 is 

estimated. 
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TABLE 6.2: 	COMPARISON OF TONNE - KILOMETRES 

Tonne-kms Truck-kms 

Kurnefl - Existing Operations 31 M'1  3.3M 

Pyrmont - Marine Aggregate 17Mg" 1.8M 2  

Mix of Onshore Sources 109.5M13  10.6M 

10% backloading assumed 

Potential for greater backloading at Pyrmont 

25% average backloading assumed 

6.11 It can be seen that the Pyrmont terminal would generate just over half the 

tonne-km and truck-km of delivery from Kurnell and that delivery from a 

mixture of existing sources would require significantly more tonne and truck 

kilometres. 

32 



REFERENCES 

REFERENCES 

Department of Main Roads 

* 	1985 Glebe Island Arterial EIS 

Department of Planning 

* 	1991 (a) City West Regional Environmental Plan 
* 	1991 (b)Ultimo Pyrmont Precinct Planning Study 

Kinhill (August 1990) 

* 	Readymix Concrete Batching Plant EIS and Development Application 

Roads and Traffic Authority 

* 	1989 Traffic Volumes and Supplementary Data 
* 	1990 Glebe Island Arterial Design Review 
* 	1992 Glebe Island Arterial Route Changes to Proposal EIS 

Traffic Authority of NSW 

* 	1987 Road Traffic Accidents in New South Wales 

Richard Heggie Associates Pty Ltd 

* 	1993 Proposed Marine Aggregate Extraction - Noise impact 

Assessment - Report prepared for Metromix Pty Ltd 

Hondama Pty Ltd 

* 	1992 A study of Rail Haulage of fine sand into Eastern Sydney - 

Report prepared for Metromix Pty ltd 



REFERENCES 

$ 

GLOSSARY OF TERMS 

Intersection Delay 

Vehicle delay at an intersection measured in hours of vehicle delay per hour 

of intersection operation (hours per hour) 

Queue Lengths 

Peak number of vehicles estimated to form a queue on approach to an 

intersection within the hour studied. 


