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-. 	 Your ref. 

Our ref.  

April 15, 1986 

Mr B A Carbon 
Cha iriiian 

' 	

Environmental Protection Authority 
BP House 
1 Mount Street 
PERTH WA 6000 

Dear Sir 

Re: 
PUBLIC ENVIRONMENTAL REPORT - REDEVELOPMENT OF THE 
MIDLAND ABATTOIR SITE, - SWAN LOCATION 10802 MIDLAND ROAD, 
MIDLAND PROPOSED BRICKWORKS. 
Your Ref. 59/86 

In response to your letter dated July 29, 1986 1 enclose our Public 
Environmental Report relating to the above project for consideration by the 
Authority. 

You will note from the findings of the report that the project will have a 
minimal and acceptable impact on the environment, particularly in view of the 
specific location of the site, the nature of the modern brickworks being 
proposed and the resulting low level of fluoride emission and ground level 
concentrations expected. 

In order to assist the Authority in finalising its assessment as soon as possible, 
ten (10) copies have been forwarded for circulation within the Environmental 
Protection Authority. Should you have any queries, or require any clarification 
in relation to the matters raised would you please contact this office. 

Yours faithfully 

Director 

ASSOCIATED OFFICES— MELBOURNE - sYpNEY - ADELAIDE— MILDURA 
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SUMMARY 

Since the closure of the Midland Abattoir in 1979, the State Government and 

the Swan Shire Council have attempted to find alternative uses for the 29.0 

hectare site (now 25.9 hectares due to the transfer of flood plain land to the 

crown) and associated special structures, including the salesyards. 

In 1985 the State Government, through the Industrial Lands Development 

Authority commissioned GHD Dwyer Pty Ltd to prepare a detailed assessment 

of all the alternatives for redevelopment or re-use of the Midland Abattoir site 

and adjoining salesyards. The report was completed in January 1986 and 

concluded that the most financially feasible redevelopment option was to 

dispose of the entire site as one parcel of land. This study also included an 

evaluation of the proposal to utilise the site as a high-technology brickworks. 

The State Government has sold the site to Prestige Brick for the purposes 

of establishing a high-technology brickworks capable of producing approximately 

50 million bricks per annum during Phase 1 and an additional 50 million bricks 

per annum should Phase 2 proceed in the future. 

The site is zoned "Industrial" under the Metropolitan Region Scheme and 

"Industrial Development" under the Shire of Swan Town Planning Scheme No.9 

and as such it is appropriately zoned for the use proposed. It adjoins the 

Westrail workshops and the Bellevue Industrial Area to form an integral part of 

a regional industrial area. The site also has direct access to the regional road 

network and is physically separated from any incompatible landuse. 

The most important environmental consideration associated with the project 
is the level of fluoride emission resulting from the process of production. 	In 
this regard the report demonstrates that the operation 	of the 	proposed 
brickworks with a stack height of 35 metres, will result in the emission of only 
a relatively low level of fluoride distribution and ground level concentrations 

resulting in a negligible and acceptable impact on the "natural" environment. 
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The proposed redevelopment and use of the Midland Abattoir site for a 

high-technology brickworks must be considered to have an overall negligible 



impact on the "human" environment because it is visually unobtrusive, does not 

generate unacceptable levels of noise, is practically pollution free, does not 

conflict with or adversely affect any existing or proposed landuse, involves a 

production process which integrates a complete system for managing any wastes 

and most importantly, will provide a direct benefit to both the Midland 

Sub-Regional Centre by expanding its employment base and the community of 

Western Australia in general by adding a new competitive dimension to the 

brick making industry. 

A formal application for approval to commence development made pursuant to 

the provisions of the Shire of Swan District Planning Scheme No.9 and the 

Metropolitan Region Scheme has been approved both by the Shire of Swan (July 

28, 1986) and the State Planning Commission (September 10, 1986). 
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1.0 INTRODUCTION 

Pilsley Investments Pty Ltd trading as Prestige Brick is a Western Australian 

company structured for the specific purpose of establishing a new 

high-technology brickworks, capable of producing approximately 50 million bricks 

per annum, to cater for the needs of the Western Australian market and to 

make a greater variety of bricks available to the housing industry in Western 

Australia. 

Whilst a new high technology brickworks is a much needed facility within the 

State, it must conform to specific locational criteria to ensure its financial 

feasibility and its environmental acceptability. Furthermore, it requires a land 

area in excess of 24 hectares to be acquired at a cost that makes the space 

extensive nature of its operation a financially feasible proposition. For these 

reasons, and after detailed evaluation of alternative sites available within the 

Perth Metropolitan Area, of which there are very few, the Midland Abattoir 

site was considered to be the most suitable for the proposed establishment of a 

high-technology brickworks. 

Since the closure of the Midland Abattoir site 	in 1979, the State Government 

and the Swan Shire Council have attempted to find' an alternative use 	for the 

whole of the site, including the salesyards. 	All of the proposals which had 

been put forward to either utilise the existing facilities or redevelop the entire 

site have been unsuccessful, mainly because of the specialised nature of the 
existing structures located on the site and the costs associated with the 
demolition of those structures. This has ensured that any option 	for the 
redevelopment of the site has not been a financially feasible proposition. 

The State Government, through the Industrial Lands Development Authority, 

commissioned GHD Dwyer Pty Ltd in 1985 to undertake a detailed study of the 

alternative redevelopment opportunities for the site. The study was completed 

in January 1986. It evaluated five alternative options for redevelopment, 

including the proposal by Prestige Brick to redevelop the site for the purposes 

of a high technology brickworks. This report formed the basis of the decision 

made by State Government to sell the Midland Abattoir site and salesyard to 

Prestige Brick. 

This Report will demonstrate that there are no adverse environmental impacts 

associated with the proposed redevelopment of the site. The site is located on 

"Industrial" zoned land adjoining the Westrail workshops and the Bellevue 
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Industrial Area in Midland. The two main environmental considerations 

associated with the project which require special, attention, which are addressed 

in detail in the following report, are the potential level of fluoride emission 

and noise generation. 

The Fluoride Dispersion Modelling completed by Aust-Environ and an 

environmental noise study by Allan Herring Acoustics form an integral part of 

this report and help to demonstrate that the redevelopment will have a 

negligible and acceptable impact on the environment. 
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2.0 HISTORICAL BACKGROUND AND PREVIOUS ENVIRONMENTAL 

PROBLEMS OF ABATTOIR AND SALESYARD USE 

In order to put the current application for redevelopment into perspective it is 

considered of fundamental importance to provide a historical- background of the 

former use of the site and the environmental problems associated with that use 

together with the events that ultimately led to the closure of the abattoir. 

2.1 History of Growth 

The Midland Junction Abattoir was originally established in 1910 by the State 

Government and was reconstructed in 1948. Though the buildings were 

government owned, the operation of the abattoir was by the private sector 

through the Association of Master Butchers who rented the abattoir facilities 

from the Government. Slaughter and processing was undertaken by- individual 

operators employing their own slaughtermen and ancillary staff who processed 

consignments of mutton purchased at the adjacent stockyards. This situation 

existed until 1954 when the government gained control of the operation of the 

abattoir and became the employer of the permanent workforce. 

General improvements to the abattoir commenced in 1957 and expansion 

continued until the mid 1970's. This gave the abattoir a maximum capacity of 

12,000 head of cattle per day and the plant was worked to capacity. However, 

in 1974 the market for beef and mutton began to fall as American and 

European demand for dressed carcasses dropped. The quota system for 

livestock sales was imposed on the Australian stock breeders. In response, 

farmers began killing out stock and although the abattoir ran to capacity in the 

early 1970's the signs of decline were already eminent. Concurrent with the 

loss of the traditional European and American markets new markets in the 

Persian Gulf were opened. For years there had been a live sheep market but 

the demand had been small and the quantities of live stock shipped overseas 

were comparatively insignificant. During 1974-75 the Persian Gulf market 

began to dominate and live sheep exports became paramount. 

The shift in emphasis from dressed carcasses to live sheep export benefited the 

farmers but not the abattoir/slaughter trade. By 1975 the abattoir was 

operating below 50% capacity and well below the point of economic utilisation 

which was considered to be 70-75% of peak capacity. 
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During its peak period the abattoir and salesyards complex was the largest in 
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the state and employed over 2,000 people and attracted a variety of 

complimentary stockholding activities and noxious trades south of the Helena 

River in the rural area of Hazelmere. 

2.2 History of Environmental Problems with Abattoir 

Concurrent with the history of the abattoir there was a history of 

environmental problems as the nucleus of activity generated heavy volumes of 

car and truck traffic and gave rise to dust and noise as well as general 

pollution which was the cause of much public complaint. The main areas of 

complaint during the operation of the abattoir were those associated with dust, 

erosion created by the stockholding activities in Hazelmere and odours 

emanating from the abattoir waste. By 1977-78 the number of complaints 

received by the Shire of Swan, the Public Health Department and the (then) 

Department of Conservation and Environment from individuals, progress and 

citizens associations and the like from the activities of the stockholding 

paddocks alone was estimated to be in the order of 1,500 persons who either 

expressed concern over the problems of dust pollution or who had experienced 

discomfort (Hazelmere Study, Shire of Swan, 1980). In 1975 "The Dust Erosion 

on Stockholding Paddocks Committee" (DESP Committee 1975) was established 

and reported on the environmental problems associated with the stockholding 

paddocks. The Swan Shire Council also actively undertook prosecutions in order 

to control odours. This required the installation by the Meat Commission of 

expensive equipment which together with the reduction in demand for 

slaughtering facilities promoted the further demise of the use of the site as an 

abattoir. The Council continued its prosecutions and in order to control odours 

the abattoir would have had to install new and more expensive cookers 

requiring an increase in through-put to improve efficiency. It has been 

estimated that prior to its closure in 1979, the maintenance of existing odour 

controlling equipment alone was in excess of $800,000 per annum. 

It is axiomatic that with the closure of the abattoir the environmental problems 

associated with its operation have been eliminated through the reduced use of 

the stockholding areas and the elimination of the odours caused by potent 

by-products, chemical cleaning agents, waste waters and other forms of 

effluent. 
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2.3 Other Development Proposals 

Prior to the GHD Dwyer study (1986) successive State Governments and the 

Council had actively attempted to find alternative uses for the Midland 

Abattoir site. The loss of the large employment base had a significant 

economic impact on the Midland Sub-Regional Centre and its catchment area. 

Proposals included representations by the Swan Shire for the re-use of the site 

to accomodate the relocation of the Perth Metropolitan Markets and other 

promotional reports including redevelopment to create a technology park and 

also the relocation of the South Perth Zoo to the site. Proposals were also 

forwarded through the Public Health Department for recommissioning of the 

treatment plant for processing of noxious industrial and septic wastes. All of 

these proposals failed mainly because of the specialised nature of the existing 

structures on the site and the high costs of demolition which was estimated to 

be as high as $1.2 million. The GHD Dwyer report (1986) revealed that local 

community groups would also have strongly opposed any recommissioning of the 

abattoir because of the constant complaints previously received, particularly in 

relation to odours and dust, 	and that attitude corresponded to any 

recommissioning of the treatment plant to process noxious or septic wastes. 

In an endeavour to find alternative uses for the Midland Abattoir site since its 

closure, a number of other studies were also prepared and may be summarised 

as follows. 

1. "Report of the Committee Convened to Investigate the 

Alternative Uses for the Structures/Plant/Equipment and Land 

Located at the Midland Division of the West Australian Meat 
Commission 1981". This report explored the various options relating to 

the sale of the Midland Abattoir. 

	

j 	
2. "Midland Abattoir Land Use and Value Study, 1982". This report 

was prepared by Justin Seward Pty Ltd for the West Australian Meat 

Commission to investigate potential uses for the abattoir site taking into 

consideration the existing buildings and facilities. 

3. "Assessment of the Midland Abattoir Area and Canning Vale as 

Alternative Location for Relocation of the Metropolitan Markets in 

	

J 	1983". This report was compiled by an inter-departmental committee and 

documented the relative merits of Canning Vale and Midland as possible 

future sites for the Metropolitan Markets. 
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"Midland Sales Yards Inter-Departmental Review, 1983". This 

report examined the existing operations of the Midland Salesyards in detail 

prior to proposing a set of options for final recommendations for future 

use. 

"Meat Industry Enquiry Final Report, 1984". This report was 

compiled by an inter-departmental committee of enquiry into government 

involvement in the meat industry. It concluded that there was no, need for 

government ownership or operation of the salesyard complex. 

GHD Dwyer Report, 1986. This report was completed incorporating 

an assessment of the proposed brickworks for the site and recommended 

that the site, including the salesyards be disposed as one parcel of land 

(Option 5b, Page i). 

U 



3.0 DESCRIPTION OF THE REDEVELOPMENT PROPOSAL 

3.1 Location Details 

The site is located approximately 1 km south-west of the commercial heart of 

the Midland Sub-Regional Centre. It is triangular in shape bounded by the 

Helena River to the south, the Midland Westrail workshops and railway to the 

north-east, and the "old" Military Road to the east. By road, the siteis 

located approximately 20 km from the Perth Central Business District (See Plan 

No. 1). The site has a total area of approximately 25.9332 hectares and the 

legal description is Swan Location 10802, Volume 1744, Folio 830 (See Plan No. 

2). 

The 	site 	is well located in 	relation 	to 	the 	regional road network of the 

metropolitan area and in addition to the railway the site 	also 	lies in close 

proximity to Great Eastern and the Roe Highways, both of which pass within 

800 metres of the site. Access to and from the site is via Clayton Road to 

the north-east and Military Road to the east (See Plan No. 3). 

The majority of land uses within the immediate vicinity are industrial as the 

site adjoins the railway reserve and the "Industrial" zoned area of Bellevue. 

The site itself is zoned "Industrial Development't and together with the Westrail 

workshops forms a relatively large industrial area competing on a regional basis 

with other metropolitan industrial areas, as illustrated on Plan No. 4. 

3.2 Redevelopment Strategy and Current Planning Approvals 

The existing site conditions are highlighted by Plan No. 5. It can be seen that 

the site is extensively developed with substantial building structures. A plan 

enclosed in the end pocket of this submission details the land requirements and 

redevelopment strategy for the site in order to enable the proposed brickworks 

to operate effectively. 

This plan has formed the basis of a formal application for approval to 

commence development made under the provisions of the Shire of Swan District 

Planning Scheme No.9 and the Metropolitan Region Scheme. The application has 

been approved by both the Shire of Swan (July  28, 1986) and the State 

Planning Commission (September 10, 1986). 

7. 
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It can be seen from the plan that the existing coolroom facilities located to 

the south and rear of the site are proposed to be modified and extended to 

house the required brick plant and equipment. The most northern coolroom will 

be converted into a clay preparation area and connected to the southern most 

coolroom that will house the tunnel dryer, tunnel kiln and ancillary machinery 

and facilities for brick manufacture. 

The technology employed will be the most advanced in terms of both handling 

and control equipment available in the world at this time. It is considered to 

be a clean industry as it requires no noxious chemicals nor does it create 

pollutants during the preparation and firing of clays (mudstone, kaolinised 

granite, schists and alluvial clays) required for the production of a large 

variety of bricks. The process of production and its environmental impact is 

described in greater detail in Section 5.0 of this report. 

It will be seen from the redevelopment strategy plan that the entire original 29 

hectare site, except for approximately 0.6 hectares of land which is to be 

transferred to Westrail and 2.4 hectares of floodplain land which has been 

revested as part of a future Helena River linear park concept, will be used to 

accommodate the brickworks in two distinctive phases of redevelopment. 

"Phase 2" will eventually involve the establishment of a second kiln and 

extension to the clay preparation areas in order to double the production 

capacity of approximately 50 million, bricks per annum to approximately 100 

million bricks per annum. The advantage of the strategy is that "Phase 1" of 

the proposed redevelopment and the demolition involved will not affect the 

operation of the existing sales yards and its associated animal lairage area and 

required waste treatment area. This is of particular importance as user groups 

and the Minister for Agriculture have agreed that such a facility should be 

retained at least in the short-term and if required in the longer-term, be 

relocated within the Midland locality. The developer has agreed to enter into 

a formal agreement with the State Government in order to ensure the continued 

use of the saleyards for at least a further 6 years. 

Part of the redevelopment strategy also involves the use of the existing railway 

spur lines into the site in order to provide a highly competitive brick carting 

operation to regional centres and country areas throughout the State such as 

Geraldton, Kalgoorlie, Esperance, Albany and other similar outlying areas. 

U 

A central part of the redevelopment was the need to re-adjust a small area of 
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the southern boundry of the site adjoining the southernmost coolroom as that 

coolroom encroaches onto the adjoining lot 20, owned by the Crown. The land 

exchanges shown on the plan have formed part of the Contract of Sale and 

were determined in consultation with the Environmental Protection Authority. 

These adjustments were formalised when the land was transferred to Pilsley 

Investments Pty Ltd as can be seen by comparing the current survey details 

from the Certificate of Title (Plan No. 2) with-the redevelopment plan enclosed 

in the end pocket. 

Over a 3-5 year period, selective demolition will be necessary as shown by the 

strategy plan to make way for the necessary land areas required for clay and 

brick storage. It will be necessary to provide sufficient land area to store 

approximately 250,000 cubic metres of clay to the north of the proposed clay 

preparation sheds and 15 million bricks at any one time during "Phase V. The 

necessity to demolish the salesyard area and associated structures will occur 

during "Phase 2" of the redevelopment as a second kiln will be required to be 

established and there will need to be sufficient land area available to store 

approximately 30 million bricks over the entire site at that time. 

It can be seen from the plan that the demolition proposals not only suit the 

long term development intentions of Prestige Brick but will enable the 

salesyards to continue operating effectively until "Phase 2" of the 

redevelopment. It has been agreed with the Minister for Agriculture and as 

part of the continuing negotiation process with the State Government that two 

years notice will be given to the Government before the implementation of 

Phase 2 of the plan. 

3.3 Existing Services 

3.3.1 Scheme Water 

A twin 205mm diameter main which traverses the Army land to the east 

currently serves the site and is reticulated on site to serve amenities and fire 

hydrants. 

3.3.2 Bore Water 

Two deep bores, a ground storage tank and high lift pumps discharging into an 

elevated storage located to the north of the end of the by-products area 

currently serve the site. This water is currently being utilised for stock 

drinking and hosing down of the existing salesyards. Consequently, the system 

as a whole will need to be maintained as long as the salesyards continue to 
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operate. 

3.3.3 Sewerage and On-Site Effluent Disposal 

The site is not serviced by the Water Authority of Western Australia sewers. 

The Authority has made no real commitment for the sewerage extensions to the 

Midland locality at this stage. To the north of the site the workshops and 

facilities forming the Midland Junction Westrail workshops are provided with a 

private 150mm diameter sewer pumping station and rising main discharging into 

the nearest Water Authority sewer. An on-site effluent disposal system 

currently serves the abattoir site and will more than adequately cater for the 

redevelopment proposed as the system was designed to cater for the 

requirements of a much larger workforce (in excess of 2,000 employees) than 

the workforce that will be required for the brickworks. 

3.3.4 Gas 

The nearest gas line available for connection is currently 1 km to the north of 

the site. However, the current policy of the State Energy Commission of 

Western Australia would guarantee a distribution at no cost to the owner of 

the brickworks. This is particularly significant given the large volume that will 

be utilised by the plant. 

3.3.5 Electricity and Telephone 

The site is well serviced by electrical power and the brickworks is capable of 

being connected to the existing supply. The site contains a network of 440 kv 

overhead lines and substantial transfer capacity or sites in varying conditions. 

A 132 kv transmission line (Canning to Midland Junction) passes through the 

site in a general north-south direction as shown on the strategy plan. The part 

of the 'transmission line that passes near the coolroom will be required to be 

relocated or modified for reasons of safety and to conform with the SEC 

policy. 

The site is already serviced by telephone. 

3.3.6 Drainage 

The existing drainage system is more than adequate to cater for the proposed 

brickworks as no new buildings are proposed in real terms and no greater areas 

of hardstand are likely to be provided. The existing waste water treatment 

plant will receive drainage from most of the abattoir and salesyard area. 
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3.4 Construction Program 

The strategy proposed envisages a redevelopment period of approximately 12 

months commencing immediately after the issuing of a building licence and all 

of the necessary development approvals. It is proposed to commence operations 

by March 1988. 

The demolition required will occur over a period of approximately 5 years. 

Consequently, no significant structural changes will occur within the short-term. 

I 
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4.0 THE EXISTING ENVIRONMENT 

4.1 Landuse Patterns and Zoning 

The existing landuses adjoining the Midland Abattoir site have a significant 

impact upon the range of uses possible on the site (see Plan No. 6). The major 

adjoining use is the Midland railway workshops immediately abutting the, 

northern boundary of the site. The land immediately adjoining the site contains 

railway spur lines and storage areas for railway scrap. 

To the east of the site separated by a railway spur line are located the Army 

stores buildings and warehouses fronting Military Road. These buildings are in 

a fair condition but are expected to become redundant within several years due 

to the relocation of the Army facilities. Abutting the site to the south the 

Helena River Valley formed by the river flood plain, dominates the area and 

provides a heavy natural vegetated buffer and screen from the former rural 

stockholding paddocks further south. 

Further from the site to the north-west is the commercial area known as the 

Midland Sub-Regional Centre. Between the railway and Great Eastern Highway 

a mixture of old residential properties and showroom industrial premises exist. 

East of the site between Military Road and Great Eastern Highway a 

substantial industrial area is beginning to form by the gradual replacement of 

old residential housing stock. This replacement is being further encouraged by 

the zoning of the land for industrial purposes. 

The nearest significant residential area is the Hazelmere townsite which is 

physically isolated from the site and located in excess of 1 km to the west. - In 

physical and visual terms, the Hazelmere locality, including the former 

stockholding paddocks are separated from the abattoir site. The existing 

landform and nearby vegetated buffer created by the Helena River floàd plain 

ensures that the abattoir site cannot be seen from most locations in the 

Hazelmere area and the site or its use is not identified with that locality. For 

these reasons the site is closely identified with the industrial areas north of 

the Helena River which surround it such as the Bellevue industrial area and the 

Westrail land. 

The surrounding land uses and the former use of the site is reflected in the 

industrial zoning classification of the land under the Metropolitan Region 

Scheme and the local authority District Planning Scheme No.9. It is unlikely 
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that this site would ever attract any other zoning other than Industry. This 

was confirmed by the findings of the GHD Dwyer report (1986). 

4.2 The Helena River and Flood Plain 

The site immediately abuts the Helena River and its flood plain which has been 

incorporated within the System 6 report (prepared by the Department of 

Conservation and Environment) and numerous planning studies such as the 

Eastern Corridor Study (1978) and the Shire of Swan's Hazelmere Study (1981) 

as an area worthy of conservation. 

The area of the Helena River flood plain immediately abutting the site is 

relatively densely vegetated and helps to form a significant screen from the 

Hazelmere locality. The banks of the river have retained a portion of the 

natural vegetation, Often only a single row of trees with solitary trees and 

bare stretches intermittent along its length with the landward section of the 

flood plain being better wooded than the river bank itself. The most common 

tree in the area is flooded gum with the frequent inclusion of swamp paperbark 

along the more level reaches of the flood plain. Introduced trees occur near 

Guildford, the most predominant of which is the Ash. Good regeneration of 

flooded gum has occurred on many of the flood plain flats with ground flora in 

the remaining areas having suffered denudation by intensive cattle grazing. 

Included in the ground cover of the flats are introduced grasses such as 

Paspalum Distichum and Stenotraphum Secundatum. There are also clumps of 

Triglochin Procera in the water. 

Part of the redevelopment strategy has involved the transfer free of cost, of 

part of the existing site to the Crown for flood plain and conservation purposes 

as previously discussed . The boundaries have been determined in consultation 

with the Environmental Protection Authority during the negotiation stages 

associated with the sale of the site. This transfer has been effected. This 

should enhance the long established planning concept for the Helena River 

which includes a linear parkiand. It should also enhance the separation of the 

existing industrial areas to the north of the flood plain and the rural area to 

the south. The establishment of a brickworks is likely to have a negligible 

impact on the Helena River system as demonstrated by Section 5.0 of this 

report. 

I 

13. 



4.3 Climatic Characteristics 

The climate is Meditteranean with mild wet winters and hot dry summers. The 

long term mean annual rainfall at Guild ford is 879 mm, most occurring between 

May and October. Evaporation exceeds rainfall for the months October to May. 

Average daily sunshine hours are 7.8, and average number of rain days (0.2mm) 

are 121. 

Comprehensive meteorological data is available from Perth Airport at Guildford, 

some 5km south-west of the proposed brickworks site. Available data on 

magnetic tape suitable for computer analysis consists of Card 7 data (3 hourly 

observations of a number of variables including wind speed and direction at 10 

m, and cloud cover in oktas) and global solar radiation data (48 half hourly 

totals). 

The summer wind pattern is dominated by the sea-land breeze system, with 

proximity to the nearby escarpment resulting in strong east to south-easterly 

winds in the mornings, and moderate to strong south-westerlies during the 

afternoons. 

Winter weather patterns are dominated by the progression of synoptic systems 

to the east, bringing rain bearing depressions and north-west to south-west 

winds. Wind directions are generally less regular than in the summer. 

4.4 Air Quality 

With respect to the principal species, gaseous Hydrogen Fluoride, no air quality 

data exists in the immediate vicinity. Although no base data for ambient 
fluorides 	exists, 	it is believed 	that 	current 	levels in 	the 	vicinity of the 

abattoirs are likely to be low (less than .05 g/m3 ). 

Other currently operating brickworks in the Swan Valley are approximately 4km 

to the NNW of the proposal, so given the prevailing wind directions, dispersion 

of emissions from those brickworks is not expected to result in a cumulative 

effect in the immediate area of the proposal. 

Monitoring of fluoride levels in Midland, approximately 1km west of the Midland 

Brick plant at Upper Swan, has taken place over the past years. Results frorr 

this monitoring are not indic.ative of ambient levels however, and are not 

discussed further. Some monitoring of ambient fluoride has taken place 

U 

14. 



elsewhere in the metropolitan area, and results are available from the Pollution 

Control branch of the Environmental Protection Authority (EPA). 

4.5 Noise Characteristics 

The existing environment has been shown from measurement as discussed in 

Section 5.0 of this report, to at times exceed regulatory assigned.noise levels 

due to the impact of air,  and rail transportation and the nearby Roe Highway. 

The operations of the brickworks will comply with the requirements of the 

Noise Abatement Act (1972-81). 

A brick rumbler which is the only major potential source of noise is not 

proposed to be installed. If a rumbler is to be installed at a future date, it 

will be silenced to acceptable standards by an enclosed structure lined with 

approximately 25mm of Linatex. 

It will be demonstrated by calculation in Section 5.0 	that 	for the "worst" 
meteorological effect of a light wind from the north to north-east, mobile plant 
noise levels may have a marginal impact on a proposed residential 	area to 	the 
south. 	However, it is technically 	and financially feasible to overcome this 
condition by specifications governing noise emissions placed on the supply of 
new mobile plant and equipment. 

4.6 Visual Characteristics 

The present state of the site is unsightly from within due to the present poor 

condition of disused abattoir buildings and structures. However, the existing 

structures are screened from Hazelmere by the dense stands of trees along the 

Helena River and from Midland Road by the sales yards and the Army depot. 
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5.0 IMPACT OF THE PROJECT  AND MANAGEMENT 

5.1 The Process of Production 

5.1.1 The Brickmaking Process 

The following brief description of the process of brick production is given to 

assist in providing an explanation of the source of potential environmental 

impacts. The brickmaking process is simply based on the conversion of complex 

clay minerals into other ceramic compounds by a combustion process which 

essentially removes the water content from the complex clay mineral lattice 

structure. The combustion process involved is carried out in a tunnel kiln 

operating at high temperatures after firstly having been through a continuous 

dryer which utilises waste heat from the kiln to dry the bricks before they 

enter the tunnel kiln. 

I 
The movement system through the kiln is based on the use of insulated kiln 

cars operating on a railway system and carrying the ware (clay bricks). 	A 

natural gas and air mixture is used to gradually heat the ware to a maximum 

temperature of approximately 1150°C to promote the conversion of the clay and 

minerals. 	The only large volume of waste product evolving from this process is 

water vapour. 	An incidental reaction occurring is the evolution of fluorine 

compounds from the conversion of soluble salts which are found in some clays, 

predominantly schist clays. 

An important aspect of the process is the manner in which heat is recycled 

from the tunnel kiln to the dryer resulting in bricks leaving the kiln being at 

almost ambient temperature as almost all of the excess heat is extracted to dry 

the bricks. 

A long history of assessment of brickworks throughout Australia and the world 

has shown that the only waste product of any significance which requires 

monitoring are fluorine compounds. As will be demonstrated in Section 5.2 of 

this report,. modelling relating to the atmospheric dispersion of fluoride (HF) 

will have a negligible and acceptable impact on the environment. 

5.1.2 Raw Materials and Products 

The plant is designed to produce 50 million bricks per annum. The raw clay 

materials used in the process include mudstone from the Muchea area, 

kaolonised granite from the Gidgegannup area, schists from the Toodyay area 

and alluvial clays from the Upper Swan area. Approximately 118,000 cubic 
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metres per annum of these clays will be required for the production of 50 

million bricks. As part of the operation a stockpile of approximately 250,000 

cubic metres will be located north of the former chiller rooms as shown on the 

strategy plan. 

Other raw materials involved in the clay preparation process include coal and 

manganese dioxide (MnO,). It is important to note that these two other raw 

materials are merely mixed with the clay to provide different brick colours 

Approximately 2000 cubic metres of coal and 200 tonnes of manganese dioxide 

per annum will be utilised for this purpose. The coal asists in the combustion 

process but no waste ash is created because it will be retained within the 

brick. As a colouring agent manganese dioxide also remains within the brick. 

All the raw materials will be transported mainly by truck to the site. 

However, as the site has the benefit of being serviced by railway spur lines, 

investigations are also being undertaken into the potential utilisation of rail 

transport for some of the raw materials. 

5.2 Fluoride Dispersion Modelling 

In order to upgrade the original Notice of Intent (NO!) to a Public 

Environmental Report (PER) as requested by the Environmental Protection 

Authority (July  29, 1986), it was considered necessary to expand on the 

potential, impact of fluoride dispersion. For this reason Aust-Environ was 

commissioned to. undertake the required dispersion modelling and reporting. The 

findings from that modelling are briefly discussed in this section. A more 

detailed discussion and presentation of results is included in Appendix A, page 

39. 

5.2.1 Summary of Findings From Modelling 

The proposed brickworks was the subject of an air quality dispersion modelling 

exercise as the brick manufacturing process results in atmospheric emissions of 

fluorides in the gaseous (HF) and particulate states. 

Assumptions were made in relation to some parameters used in the modelling 

exercise. These are detailed in the body of this section and discussed where 

appropriate. 

I 

The model used was a sector average Gaussian plume model using a procedure 
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developed by the British Meteorological Office (Smith) to evaluate atmospheric 

stability from solar radiation data at day and cloud cover at night. Wind speed 

data recorded on a Dines anemometer was corrected using a calibration against 

a Woelfle wind speed recorder performed by the Bureau of Meteorology. 

Results of the modelling exercise indicated a maximum 3 monthly mean 

concentration of 0.3 pg/rn 3. The area exposed to concentrations above 0.1 

pg/rn3  was quite small and bi-nodal in shape, extending west and north-east of 

the proposal. These results were achieved after raising the trial stack height 

from an initial 17.5m to 35m (see Plans 7 and 8). 

Land uses in the two nodes of exposure to low level fluoride emissions are 

residential west of the site and mixed residential, commercial and industrial to 

the north-east. 

The documented effects of fluorides upon human and grazing animals health 

J 

	

	
show that the modelled results are negligible in likely effects. Sensitive plant 

species may suffer some ill-affects where results are above 0.3 pg/ms, and 

minor effects of visible foliar stress for levels above 0.1 pg/rn3 . 

The areas so affected are small-in extent, and do not contain any commercial 

horticulture or viticulture activities. The possibility of deleterious effects is 

thus limited to species such as gladiolae, grape vine, peach fruit, and jarrah 

trees in home gardens contained within the 0.1 pg/rn3  concentration contour. 

These effects are expected to be intermittant in nature as the maximum values 

discussed are not maintained over successive 3 monthly periods, but rather are 

the maximum 3 monthly values encountered over the modelled period. Similar 

or higher values were modelled for the Kemerton smelter project and were 

deemed compatible with the beneficial uses of the land and atmosphere in that 

project. It is strongly believed that a similar interpretation is appropriate 

here, especially considering the limited and small loss of amenity to other land 

users in the immediate area. 

5.2.2 Dispersion of Fluorides 

Fluoride from the baking of clay is emitted as gaseous Hydrogen Fluoride. 

After entering the atmosphere through a stack, the emissions are advected and 

dispersed by wind, effectively rapidly diluting as they are transported 

downwind. Hydrogen Fluoride is an active species and is removed from the 
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atmosphere by rain and a variety of physical and chemical removal processes. 

As the objective in this report is to demonstrate the compability of likely 

levels of fluorides in the environment with land uses, a strategy of examining 

"worst case" levels has been adopted. Consequently removal processes have been 

ignored, leading to a conservative or worse than expected case. There are 

other assumptions made which inherently bias the results conservatively. These 

are detailed in Appendix A. 

A model is a mathematical construct which enables simulation of the actual 

physical behaviour of the heterogeneous fluid system of,a plume in the 

atmosphere. Modelling is the process of calculating likely levels of pollutants 

using equations which describe the known behaviour of emission plumes in the 

atmosphere. A model is at best as good as the physics which gives rise to its 

descriptive equations, and the assumptions made in the areas where precise 

simulation is not possible. 

Computer modelling is the translation to a computer language of the series of 

equations and logical operations which comprise the model. Computer modelling 

enhances and expands the power of modelling due to the ability to perform 

large numbers of iterative operations quickly, and in its ability to process large 
data bases. 

Here the model used is a long term average sector model. The basic dispersion 

effect is described by the Gaussian dispersion equation, which yields ground 

level concentrations at the centreline of the plume. Wind data is distributed 

into frequency tables for speed intervals of 1.5 rn/sec and direction intervals of 

22.5 degrees. Distribution of the wind data also takes place on the basis of 

stability classification. For each occurrence in the frequency table a 

concentration is calculated for a series of distances from the stack. The 

values at all grid points are then summed to yield cumulative values over the 
averaging period. 	 - 

Detailed discussion of meteorological data input to the model, adjustment to 

that data to correct for known inaccuracies and the assumptions inherent in the 

modelling exercise are presented in Appendix A. 

Also discussed in more detail than here are the modelling results and 

comparison of those results to a range of standards (see Appendix A). The 

results presented in section 5.2.1 are a summary of the modelled ground level 

concentrations. 
19. 
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5.2.3 Impacts on Surrounding Land Uses 

Areas surrounding the plant and their current landuses have been described in 

4.1 and shown on Plan No. 6. The small isolated areas where maximum 3 

monthly concentrations exceed some of the recommended levels for horticulture 

or viticulture on a commercial scale are in land use areas designated as either: 

(refer Plan No. 8) 

mixed commercial, residential and industrial uses 

proposed residential (Hazelmere) 

mainly rural 

No known horticultural or viticulture on commercial scales is practised in the 

general area. 	No ill affects are considered to be likely for the mixed 

commercial residential and industrial area to the north east of the proposal. 

5.2.4 Bio-Physical Impacts 

In the concentrations that are likely around the proposal the chronic effects of 

fluorides on humans are likely to be negligible. For example, exposure to an 

annual average of 0.3 1jg/m3 would result in ingestion by inhalation of some 6pg 

of fluoride/day, equivalent to the amount in 6 ml of fluoridated town water. 

The ingestion of vegetables grown in surrounding areas has been estimated to 

increase fluoride intake by only some 1% when water is fluoridated. (Source 

DCE Bulletin 214 June 1985). 

This main impact of atmospheric Hydrogen Fluoride is in its effects on plants. 

Sensitive species are likely to sustain damage at annual average gaseous 

fluoride concentrations of 0.1 ig/m3  , while less sensitive native species will 

sustain minor visible injury at annual averages of 0.5 pg/m. Here the averages 

over rolling three month periods have been examined. Sensitive species (such as 

vines, gladioli, peach and plum fruits, and sweet corn) are likely to suffer from 

averages in excess of 0.1 ig/m3  over the growing season. 

The growing season for vines, which are the most commercially significant of 

the above species, is September through March. For three monthly mean values 

of 0.1 jg/m3 , equivalent growing season means are likely to translate to lower 

values. Commercial vine growing areas are not located within a radius of, 3km 
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of the proposal. Other sensitive species are not grown commercially in the 

surrounding areas. Thus sensitive species are likely to occur in home gardens in 

the Midland and Hazelmere areas. 

Effects of fluorides on domestic animals are primarily a function of the fluoride 

content of forage crops. Dairy cattle, recognised as the most sensitive of 

domestic animals, are likely to suffer fluorisis at annual mean forage 

concentrations in excess of 40 pgF/g. This translates to an annual mean 

atmospheric concentration of over 0.3 pg/rn. (DCE, 1985). 

The bio-physical impacts of fluorides from the proposal are thus limited to the 

effects upon some plants in home gardens in the immediate vicinity. Effects 

upon forage crops for dairy cattle are not expected to be significant due to 

the 	absence of dairies in the region. The small area east 	of 	Hazelmere 

currently designated as rural land use is not currently in use for that purpose, 

so exposure of animals to fluorides is unlikely. 

5.2.5 Effects on Plants 

A small former stockholding area east of Hazelmere would have experienced a 

maximum 3 monthly concentration of 0.3 pg/ms over the modelled period. This 

was an isolated case and is not typical of the concentrations in the area. In 

terms of affects upon grazing animals annual means in excess of 0.3 1jg/m3  are 

considered the levels at which health effects are expected, so ill-affects are 

unlikely. Currently the area is not in use for grazing. 

Minor effects are expected on an occasional basis in the proposed residential 

area west of the proposal, in the small area broadly delimited by the 0.3 	/m3  

isopleth of maximum 3 monthly HF concentration. These effects are likely to 

' 	 be minor visible foliar injury to sensitive and moderately sensitive species in 

home gardens when and if established at some future date. Such home garden 

varieties as gladioli, grape vines and possibly peach and plum fruits could 

sometimes suffer injury. 

It is unlikely that plant death would occur with the levels of exposure modelled 

in this exercise. The small number of lots that could be affected and the trend 

in modern home gardening away from "thirsty" plants and towards more drought 

tolerant native varieties would tend to diminish the number of sensitive species 

present in the mapped areas, further lessening possible impacts. 
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Consideration of cumulative or synergistic effects due to the contribution of 

the emissions from the proposed brickworks to the pool of existing air 

contaminants has been limited to investigations of other potential emitters. 

None are significantly close to the proposal to warrant further investigation. 

Another brickworks north-west of the site would not receive significant 

contributions from this proposal due to the absence of appropriate wind 

direct ions. 

5.2.6 Conclusions from Modelling 

Operation of the proposed brickworks will inevitably lead to a low level 

exposure to fluorides in specific isolated areas around the works. These are a 

small area to the east of the existing settlement of Hazelmere impinging on a 

small part of that settlement, and a smaller area to the north east of the 

works in the mixed residential, commercial and industrial area of Midland. In 

the former area a maximum 3 month mean concentration of 0.3 pg/rif was 

modelled, whilst for the latter area the maximum was 0.2 pg/ms , for the 

modelling period of 1-1-1980 to 25-10-1985. 

Raising the stack height from an initial trial of 17.5m to a proposed height of 

35m had the effect of reducing the maximum 3 month mean concentration from 

0.5 pg/rn3 to 0.3 pg/ni3  over a small area of vacant land, formerly used as 

stockholding paddocks, and now proposed for future residential purposes. At this 

level the effects upon human health, grazing animals and commercial 

horticulture and viticulture in the immediate region are negligible. 

Some minor effects upon sensitive species of plants, including gladiolae, grape 

vines, and peach trees are possible in future home gardens in the small area 

within the 0.3 pg/ni3  fluoride concentration isopleth. The effects are probably 

limited to leaf scorch and marking of fruit. The small loss of amenity to future 

residents implied by such minor damage is considered by the proponent 

compatible with beneficial use of the atmosphere as a dispersion medium for 

this new industry. 

5.3 Environmental Noise Study 

As part of the upgrading of the Notice of Intent to a Public Environmental 

Report it was considered necessary to undertake a more detailed and 

quantifiable assessment of the likely impact of noise that may be generated by 

the proposed brickworks. The required evaluation was undertaken by Allan 
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Herring Acoustics and accordingly, the scope of this section of the report 

includes measured noise levels in the adjoining areas which are currently 

residential, and also those areas which are currently former stockholding 

paddocks in Hazelmere but which may, at some time in the future, be zoned 

for residential subdivision, the measured noise levels were compared to the 

requirements of the Noise Abatement (Neighbourhood Annoyance) Amendment 

Regulations 1982 and hence estimates were made as to the maximum allowable 

noise levels to be generated by plant and equipment to be utilised in the 

proposed brickworks, such that existing and/or regulatory assigned noise levels 

are not exceeded during the normal operation of the brickworks. 

5.3.1 Noise Abatement Requirements 

The Noise Abatement Act 1972-1981 through the Noise Abatement 

(Neighbourhood Annoyance) Amendment Regulations 1982 establishes "assigned" 

noise levels for residential environments from rural to industrial in Table 1 

therein. 

The existing residential area in Hazelmere would most likely fall within 

Category A2 which describes the place of reception as: 

"Residential, domestic or private recreational" 

and the description of neighbourhood in which place of reception is situated as: 

"Only or predominantly residence with infrequent 

transportation" 

Within the confines of Table 1 it is not straightforward to categorise an area 

such as this which adjoins "country" and urban transportation, which is more 

than "negligible". 

There is an added complication of being located near the airport and 

particularly landing and take-off paths. 

In view of these considerations, the background noise should be established in 

general accordance with Regulation 13, and in this regard, the noise levels 

measured and detailed in this report would be appropriate for this assessment. 

5.3.2 Data Collection and Analysis 

A more detailed and technical description of the data collection methods, 

equipment used and methods of analysis are included in Appendix B on page 47. 

I 

23. 



Noise levels were measured from two locations at different times of the day 

and night between October 22nd 1986 and 31st Octber 1986. The first location 

was at Eric Street in Hazelmere Townsite which is the closest existing 

residential area about 1200 metres from the site. The second location was 

along Stirling Crescent, about 280 metres from the site, at a point which could 

be the closest to a proposed new residential area in Hazelmere (See Plan No. 

9). 	- 

The noise level measurements were taken using appropriate equipment which 

was carefully calibrated before, during and after the measurements to ensure 

accuracy. 

The results of the measurements showed that generally the areas at the two 

locations were quiet i.e. within the prescribed standard for residential areas but 

intermittently the noise levels were exceeded by an aircraft taking off or 

landing, trains passing or trucks using nearby roads. The analysis demonstrated 

that,at present without the brickworks, noise levels were exceeding prescribed 

limits at times. 

When the brickworks commences operations the main causes of noise will be 

fans, burners and mobile equipment. Of the three, mobile equipment, particularly 

forklifts, are the noisiest and may need some silencing to fully comply with 

regulations, especially for the higher frequency ranges of noises they emit. 

From on-site tests carried out using the "worst possible case" of an untreated 

noisy forklift operating from the site (see pages 54 and 55 in Appendix B) it 

was found that noise levels only marginally exceeded requirements at both 

locations. 

5.3.3 Conclusion 

The existing environment has been shown, from measurement, to at times 

exceed regulatory assigned noise levels due to aircraft, trains and trucks using 

the nearby Roe Highway. 

It has also been demonstrated by calculation that, under the "worst" 

meteorological effects of a light wind from the north to north east, mobile 

plant noise levels may have a marginal impact on both locations 1 and 2 used 

for measurement. 

I 

24. 



Therefore specifications for new plant and equipment, with due consideration 

for layout and location on the site, will be detailed as noted and that noise 

levels will be confirmed by measurement at the completion of installation or 

prior to delivery of an item of mobile plant. A detailed discussion of 

specification requirements is beyond the scope of this report however, 

indicative sound pressure level requirements (which will hae an acceptable 

impact on the environment) in the order of 80-85 dBA at the boundary are 

feasible to achieve. Such requirements have been assessed with respect to the 

time period 2200-0700 hours during which period the Neighbourhood Noise 

Regulations stipulate minimum requirements. 

Therefore it can be concluded that subject to the specification of maximum 

noise levels for mobile plant and equipment, the proposed brickworks will have 

a negligible and acceptable impact on the environment insofar as noise 

generated from its operation is concerned. 

5.4 Waste Management 

5.4.1 Waste Brick Management 

The only significant amount of waste product will be in the form of sub 

standard or broken bricks resulting from the production process. Whilst such a 

waste product is not necessarily of environmental concern the potential for any 

form of pollution will not exist as these bricks will be recycled by recrushing 

with virgin clay and therefore, used in the manufacture of new bricks. 

5.4.2 Dust Management 

There is a potential for dust to be generated from the clay preparation process 

from the crushing of the raw materials through a four stage process involving 

crushing machines and fine rollers. To overcome this potential problem a wet 

process will be used which involves the addition of water to the raw materials 

at each stage of the crushing process. A similar but not as effective process 

has been utilised in the Whiteman's Brick Plant in Middle Swan. Dust problems 

of environmental concern have not resulted from that site process according to 

the Shire of Swan. 

It is not anticipated that the clay stockpile will generate any significant 

potential dust problems as the clay has a significant moisture content. The 

only stage where some dust will evolve occurs during the excavation period of 

the year normally between December and April. It is proposed that whilst the 
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stockpiles are being built they will be continually watered in order to eliminate 

any dust problems which could be created by truck movements and dumping on 

the stockpile. In any event the land and particularly the stockpile area, is 

located within an industrial locality and a considerable distance from any 

residential area or other sector susceptible to any dust problem. 

5.4.3 Gaseous Waste Management 

All the gases including water vapours, will be discharged from three individual 

stacks. Two of the stacks are from the dryer and will only discharge water 

vapour. The third stack will be the kiln exhaust stack which discharges all 

other gases from the kiln including fluorides. The only visible emission will be 

a water vapour cloud which will only be evident during the cold winter months. 

Fluoride is the only emission which may require monitoring. During the first 

year of the operation of the plant it is envisaged that regular inspection of 

surrounding areas and potential vegetation damage be instigated at any 

substantiated complaint from the surrounding residents or landusers. If a 

substantial likelihood, (or reasonable suspicion of such) exists that damage is 

being caused by fluorides from the stack then analysis of foliar content of a 

representative sample of damaged plants shall be arranged. 

In the event that a series of reports indicate a recurring problem the area 

affected will be monitored for ambient ground level concentrations using a high 

volume sampler or other approved method of monitoring, (As2618.2 - 1984 

Ambient Air - Determination of Gaseous Fluorides and Acid-soluable Paticulate 

Fluorides (0.1 ig/m 3  or greater) - rylanual, Double Filter Paper Sampling). 

Monitoring will take place over a 30 or 90 day period. 

5.4.4 Heat Waste Management 

The production process is dependent on the tunnel kiln operating at a high 

temperature of approximately 11500 C involving the conversion of gas into heat 

energy. With the technology available, such heat energy is not wasted as it is 

utilised efficiently and recycled for the purpose of the tunnel dryer as 

previously discussed. The tunnel kiln is also insulated to prevent significant 

heat loss from the kiln walls. 

The heat energy not used in the recycling process (approximately 15%) is 

discharged through the kiln stack. This heat energy is emitted at as low a 

temperature as possible however, at sufficient temperature to prevent water 
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5.5 Other Impacts and Environmental Management 

5.5.1 Traffic and Transport 

The relationship of the site to the regional road network ensures that the 

project is unlikely to have any adverse environmental impact as a result of the 

transportation and traffic generated. Access will be via Military Road, which 

is classified as a sub-arterial road and connects directly to arterial roads such 

as Lloyd Street and Clayton Street and ultimately the Freeway system via the 

Roe Highway. The Roe Highway has been constructed to Great Eastern 

Highway and projected to be completed to Great Northern Highway in Middle 

Swan by the end of 1987. This network will be further enhanced by the 

extension of Lloyd Street to Bishop Street Middle Swan and the construction of 

the Redcliffe Bushmead Highway eastwards to Great Eastern Highway by the 

end of 1987. 

It is significant that because of this regional road network no traffic generated 

by the brickworks will need to traverse through any of the surrounding 

residential local street system. This regional road network has been 

specifically planned and designed to more than cater for the type of traffic 

generated by the brickworks. 

A "Traffic Management/Road Rationalisation Study for Midland and Surrounds" 

was completed for the Shire of Swan in November 1984 by this practice in 

association with Uloth and Associates Pty Ltd. The study recommends a major 

road network for the Midland locality and the ready access to this road 

network from the site is shown on Plan No. 10. 

The impact of traffic generated by the transport of clay and bricks together 

with traffic generated by employees and service vehicles to the site is 

considered to be extremely low, particularly in consideration of the immediate 

access to the regional road network. It is anticipated that during the carting 

season, between 17 and 29 clay carting trucks will enter and leave the site 

generating between 34 and 58 trips per day. It is anticipated that a maximum 

of 36 brick carting trucks will enter and leave the site on a daily basis 

generating 72 trips. Motor vehicle trips generated by employees and service 

vehicles should average approximately 120 trips per day. 

The traffic management study of November 1984 predicted that traffic volumes 

in the year 2001 on Military Road and Clayton Road are estimated to be 9,800 

and 19,000 vehicles per day respectively (Fig. 6, 1984). These roads are 

vapour from condensing and corroding the equipment. 
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recommended to be two' lane and four lane roads respectively (Fig. 14, 1984). It 

can therefore be seen that the traffic generated by this developement will 

easily be accomodated by the surrounding major road network. 

All the raw material deposits to be utilised by the brickworks are located to 

the north and east of the site and are directly accessible from arterial and 

sub-arterial roads. Therfore the traffic generated for this purpose will use 

great Northern Highway, Toodyay Road, Great Eastern Highway and LLoyd 

Street which are all part of the regional road network. 

Against this background, the site is perhaps one of the most strategic industrial 

locations for the establishment of a brickworks and one which ensures that 

because of its access to the regional road network will not have any adverse 

environmental consequences, particularly for any residential community. 

5.5.2 The Helena River and Flood Plain 

Discussions with the Water Authority have confirmed that the proposed 

development will have no adverse environmental impact on the existing Helena 

River flood plain which adjoins its southern boundary. The river itself forms 

an excellent buffer for any future development which may take place on the 

ex-stockholding paddocks to the south in Hazelmere as illustrated by Plan No. 

11. 

As all the stormwater and effluent will continue to be discharged on site there 

will be no adverse environmental impact on the Helena River. The site still 

contains substantial waste water treatment facilities located towards the 

central western portion of the site which still receives effluent and stormwater 

drainage from the main abattoir buildings and salesyards. This system is 

assisted by the contours of the site which range from approximately 19 AHD at 

the northern part of the salesyard, falling gently to the existing waste water 

treatment lagoons which are at a level of approximately 10 AHD. 

As no noxious chemicals or liquids are used in the production of bricks there is 

no potential for environmental problems caused by accidental spillage. 

The recommended limit of development by the Water Authority for the Helena 

River Valley generally follows the 100 year flood level and rises from 8.18 

AHD at the lowest point on the west end of the development to 9.53 AHD at 

Midland Road with an average of approximately 9.0 AHD. The Water Authority 
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considered that as all of the existing buildings and proposed building extensions 

are within the streamlined development limit and that providing floor levels are 

constructed at a minimum of 0.5m above the 100 year flood level for adequate 

flood avoidance, there would be no problems with the development proceeding 

as planned. 

As discussed in Section 4.2 of this report the redevelopment strategy has 

involved the transfer of part of the existing site (approximately 2.4 hectares) 

free of cost, to the Crown for flood plain and conservation purposes. 

This should enhance the long established planning concept for the Helena River 

which includes: the encouragement of growth and regeneration of local 

indigenous flora; provision of a linear parkland and the control of stock access 

to the river banks. It should also better delineate the separation of the 

existing industrial areas tothe north of the flood plain and the rural area to 

the south. 

Physical access to the river and its floodplain from the site is not possible as 

the entire site is fenced. Furthermore, it can be concluded from Section 5 of 

this report that the expected low levels of fluoride emission and concentrations 

are unlikely to cause injury to the plant species found along the Helena River. 

These factors, together with the nature of the use and the extent of 

redevelopment proposed clearly demonstrates that the proposed brickworks will 

have a negligible and acceptable environmental impact on the Helena River 

system. 

5.5.3 Future Residential 

The only likelihood of anyfuture housing in the near vicinity is in the 

stockholding paddocks area south of Stirling Crescent in Hazelmere. An 

application by Homeswest is currently being considered by the State Planning 

Commission and the area concerned is illustrated by Plan No. 11. 

The proposed redevelopment of the Midland Abattoir site for a high technology 

brickworks will not have any adverse environmental impact on ths area because 

of the relatively low level of noise, dust and fluoride emissions that will result 

from the brickworks as previously discussed in this section of the report. 

Moreover, the site is well buffered by the Helena River flood plain and there 

is no direct access between the two areas Therefore, whilst the abattoir site 

has a direct physical relationship and linkage to the existing surrounding 

indutrial area of Bellevue and Midland, including the railway workshops it is 
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separated both visually and physically from that section of the Hazelmere area 

which is being considered for residential purposes. Consequently, the Helena 

River forms an excellent buffer between the proposed residential area to the 

south and the existing industrial areas to the north which includes the Midland 

Abattoir site. 

5.5.4 Visual Characteristics 

The visual appearance of th site after demolition and redevelopment has taken 

place and the new plant installed will represent a considerable improvement on 

the present state of the site which has an unsightly appearance from within 

because of the density and poor state of the existing disused abattoir 

structures. The location of,  the kilns at the rear of the site, together with the 

shape of the site and the industrial and flood plain buffers surrounding it will 

ensure that even the exhaust stacks of which the highest will be approximately 

35 meatures in height from the ground, will not become an overbearingly 

dominant visual feature. In fact, it will be difficult to see the exhaust stacks 

from any point outside the site. 

From Military Road, if there was a clear line of sight, the angle of elevation 

to the top of the stack from the road is approximately 40 
 30'. However, the 

stack will be screened by the existing buildings which are approximately 50  

This means that the stack will in most cases, be hidden from view behind the 

lien of the closest buildings. The same sight conditions applies from the 

surrounding road system. Some glimpses of the stack may be obtained from 

some. locations with the Hazelmere stockholding paddocks but because of the 

screen effect formed by the Helena River vegetation the stack will be barely 

noticeable and will not be perceived as a visual intrusion. 

The height of the tallest stack (35m) has been determined by the fluoride 
modelling and has been calculated to provide adequate dispersion of fluorides. 

By far the most unsightly industrial development is the railway salvage yard 

area to the north of the site which forms an unattractive visual screen. The 

carefully planned demolition program, together with a landscaping program to be 

instituted following demolition will ensure that the appearance of the site is 

considerably improved from its present derelict state. 
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6.0 COMPARISON BETWEEN THE IMPACTS OF THE PROPOSED 

PLANT AND EXISTING PLANTS 

The proposed technology to be used for Prestige Brick will be considerably 

more advanced than any other technology presently utilised in the State of 

Western Australia for a brickworks. 

However, a direct comparison of the proposed plant to the existing plants 

located in the State would be an invalid comparison because of the difference 

in environmental standards, pollution control, technology and local circumstances 

that now apply. It can be stated that the proposed plant will be of a high 

environmental standard using technology that has been well proven throughout 

the world. 

7.0 LEGAL REQUIREMENTS 

There are a considerable number of various acts and regulations that are 

relevant to this project. These legal requirements have formed one of the 

frameworks within which the project has been developed. Prestige Brick is 

aware, and acknowledges, its specific responsibilities under the following acts 

and regulations. 

Clean Air Act (1964) 

Environmental Protection Act (1971) 

Metropolitan Region Town Planning Scheme Act (1959) 

Metropolitan Region Scheme (1963) 

Local Government Act (1960-1982) 

Shire of Swan Town Planning Scheme No.9 (1985) 

Shire of Swan Extractive Industry By Laws (1982) 

Noise Abatement Act (1972-1981) 

A formal approval "to commence development" has been granted by both the 

Shire of Swan and State Planning Commission under the provisions of the Shire 

of Swan Town Planning Scheme No. 9 and the Metropolitan Region Scheme. 

The proposal is capable of complying with all of the remaining acts and 

regulations specified above. 
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8.0 BENEFITS OF THE PROJECT 

The establishment of a new high technology brickworks is considered to be a 

significant step forward in the brick making industry in Western Australia as it 

will result in making the industry itself more competitive and efficient. 

Aside from the capital investment within the State of approximately $18 million 

for Phase 1 and $34 million (net present value) with the completion of Phase 2, 

the following substantial benefits will be generated by the use of the old 

Midland Abattoir site for a high technology brickworks. 

Local Employment 

The plant will create approximately 150-200 jobs immediately leading to 

approximately 80 permanent jobs 15 months later. This employment will 

help to promote the adjoining Midland Sub-Regional Centre where progress 

has been impeded by the closure of the Midland Abattoir in 1979. With 

the construction of a second kiln during Phase 2 of the proposed 

redevelopment, approximately 110 permanent jobs will be created. In 

general, experience has shown that the local areas of Koongamia, Lockridge 

and Midland provide a suitable workforce base for a brickworks of the 

nature proposed. 

Maintenance of Salesyard Operation 

The program of redevelopment proposed enables the existing salesyard 

operation to be maintained for a period of at least 6 years which will 

enable adequate time for the State Government to program its relocation 

as has been proposed on many occasions since 1979. The brickworks 

operation will be compatible with the operation of the salesyard and 

Prestige Brick will make every endeavour to ensure that this occurs.. 

Manufacturing Benefit 

Prestige Bricks will attempt to ensure that a significant proportion of the 

capital investment will be in Western Australia in an attempt to provide a 

significant boost to local industries. 

Gas and Electricity Supply 

The plant will become one of the States major users of gas (approximately  

10.3 million cub m per annum). It will also consume approximately 

$750,000 worth of electrical power per annum. This will significantly boost 

the use and feasibility, of the extensive gas and electrical power grid being 
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developed by the State. 

Rail System 

The proposed works can make significant use of the existing rail system for 

carting bricks and therefore, provide some assistance towards making the 

operation of the railway system, the feasibility of which has been 

questioned in recent years, more viable. This is promoted by the fact that 

the site already is serviced by existing railway spur lines. The use of rail 

may also assist in the provision of cheaper bricks to country areas. 

Investigations are also underway in relation to the possibility of carting 

clay to the site from some of the established deposits. 

Competitiveness 

A new high-technology brickworks will provide benefits to the community 

by adding a greater variety and choice of brick products available to 

Western Australians and consumers and introducing a more competitive 

dimension to an industry which is already largely controlled by only two 

major brickmaking companies of any significance. The proposed brickworks 

will be able to successfully compete with the largest of those companies. 

Use of the Entire Site 

A brickworks of the nature proposed will make effective use of the entire 

site and a Government asset which was not only been costly to maintain in 

its present state but almost impossible to feasibly redevelop for any 

alternative uses as shown by. the GHD Dwyer report (1986). 

I 

33. 



9.0 CONCLUSION 

Since the closure of the Midland Abattoir in 1979 there have been numerous 

attempts to find an alternative use for the site. All of these attempts have 

been unsuccessful mainly because of the specialised nature of the existing 

structures and the high cost of demolition which does not make redevelopment 

a financially feasible proposition in nearly all cases. A brickworks of the 

nature proposed will not only make effective use of the entire site but provide 

a benefit to the Midland Sub-Regional Centre by expanding its employment base 

and to the community in general by providing a much needed and desirable 

facility. Extensive research and' reports which have been commissioned to date 

help to demonstrate clearly that there are unlikely to be other uses capable of 

taking over the site in its present state and generating the same benefits. 

The process of production and the nature of the redevelopment proposed 

integrates a complete system for managing any heat and waste to an 

environmmentally acceptable standard. This management extends to potentially 

most sensitive issues of fluoride emission and noise generation. 

The most important environmental consideration associated with the project is 

the emission and ground level concentrations of fluoride resulting from the 

process of production. In this regard, it has been clearly demonstrated from 

the modelling undertaken that the level of emission is likely to have a 

negligible and acceptable impact on the environment. No other emissions of 

any consequence are generated by the process of production. Other aspects of 

the project such as heat, dust, noise, visual features and solid brick wastes will 

be of minimal impact, particularly in the context of an industrial area within 

which the site is located. Furthermore, the strategic location of the site in 

relation to its direct accessibility to the regional road network, together with 

the buffer formed by the Helena River and its flood plain on the southern 

boundary of the site leads to the conclusion that the proposed redevelopment of 

the Midland Abattoir site for a high technology brickworks will have a minimal 

and acceptable impact on the environment. 
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APPENDIX A - AIR QUALITY 

Assumptions Used in the Modelling Process 

The following assumptions were used in the modeling process. 

The ground level concentration is assumed constant over the arc of 

direction sector at a given distance from the stack (no effective 

crosswind dispersion allowed for). 

Wind speed and direction data from the 10 m mast at Perth Airport is 

representative of conditions at the stack top. 

Annual brick production of 50 million bricks occurring with uniform 

rates will result in a mean fluoride emission rate of 783.3 mg/sec. For 

modelling purposes the rate has been set at 1000 mg/sec for estimation of 

worst case effects. 	
10 

Stack heights of 17.5 and 35 metres were tested. 

Mixing heights of 500, 700, 700, 700, 999 and 999 metres used for 

Pasquill stability classes A-F respectively. 

Lapse rates of 0.02 and 0.035 degrees celsius/rn assumed for stability 

classes E and F respectively. 

Roughness height of 10.0 cm. 

Evolution of fluoride during the brickmaking process results from the 

presence in unbaked clay of fluoride compounds. Variation is expected in 

the level of content and the percentage fluoride emitted, dependent on 

particular clay mixes used in each brick batch, temperature and duration 

of firing and size of batches. 

Experience by the proponents in previous brickmaking ventures indicated a 

fluoride content in dry bricks of 180 parts per million. Discussion with EPA 

officers indicate that higher contents, are not uncommon. Evolution rates of 

90-95% are assumed, although under certain conditions, laboratory tests indicate 
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much lower and hence better, evolution rates (unpublished tests of proponents). 

Accordingly, a conservative approach has been adopted of using 00 evolution 

from an initial content of 210 ppm. It has not been possible to verify such an 

estimate with testing, although based on the best practical knowledge of the 

proponents, the figure is regarded as quite realistic and conservative. 

In other respects the assumptions on operating conditions of the plant have 

been previously described in section 5.1 of the report. 

Treatment of Meteorological Data 

In all some 6 years of data obtained from Perth Airport was input to the 

model. The data comprises 3 hourly observations of wind speed, direction, and 

cloud cover. These values are spot readings, not 3 hour means. 

In addition half-hourly total solar radiation values were made available. The 3 

hourly solar radiation intensities were calculated by meaning the half-hourly 

totals centered on the period of interest. Using the method of Smith (Hanna et 

al. 1982) Pasquill stability classes are estimated from consideration of the wind 

speed and solar radiation intensity during daytime, and wind speed and cloud 

cover at night. 

Information from the Bureau of Meteorology on the performance of its airport 

Dines anomometer indicate that the wind speed values are under estimates of 

actual values. A calibration of the Dines against a Woelfle wind speed 

recorder showed that many "calms" registered by the Dines instrument are in 

fact low wind speeds, ie. the threshold velocity of the dines instrument is 

higher than that for the Woelfle. 

In order to take account of this, wind speeds as recorded by the Dines 

instrument were adjusted by a linear expression for other than zero values. 

For calms a simple distribution of Dines zero occurrences in the ratio of 

3:92:44 into calm, 0.5-1.5, and 1.5-3.0 m/sec ranges was assumed. 

This distribution was effected by placing every 3rd Dines calm into the high 

bin, with every 48th calm going to the low bin. Every other value thus enters 

the middle, bin. This procedure ignores the randomness of when actual zeros 

were occurring and tends to apportion too many calms to stability conditions 

where a long succession of calms were recorded by the Dines (stable 



conditions). As the effect of calms during stable conditions on the model results 

is a conservative one, this approximation is reasonable, although an 

over-estimate. 

Wind speeds contained in the Card 7 data set are in knots and have been 

converted to rn/sec. 

Modelled Fluoride Concentrations and Distributions 

Based on the above assumptions and the meterological data set from Perth 

Airport from 1-1-1980 to 25-10-1986 the model yielded ground level 

concentrations in the plant environment as summarised in Tables Al to A4 on 

pages 43 and 44. 

The maximum 3 monthly concentrations have been plotted as isopleths of 

maximum 3 monthly concentrations on the accompanying Plan No. Al (17.5m 

stack height) and Plan No. A2 (35m stack height). The extent of areas exposed 

to concentrations above the isopleth value for any 3 monthly period is 

contained within the perimeter of that isopleth. Note that the isopleths show 

the maximum 3 monthly exposure encountered over the modelled period. 

Examination of the Plan No. Al shows the only areas exposed to potentially 

significant levels of fluorides to be to the west of the proposal in Hazelmere, 

and to the north-east in Midland where, for a stack height of 17.5m, occasional 

3 monthly concentrates in excess of 0.3 pg/rn3  are encountered. In a small area 

of Hazelmere the maximum 3 monthly concentration modelled for the period was 

0.5 pg/rn3  (17.5m stack height). 

When the stack height was raised to 35m the maximum 3 monthly mean 

concentration experienced was 0.3 pg/rn3  for a small area east of Hazelmere, 
and 0.2 pg/rn3  north-east of the site. Land areas exposed to concentrations 
greater than 0.1 pg/rn3  are greatly reduced for the higher 35m stack height. 

Comparison of Modelling Results with Standards 

As no standard has been proclaimed in Western Australia for fluoride 

concentrations, comparisons must be made with standards from elsewhere. In 

Table A5 on page 45 showing Australian Standards or Recommenidations and 

Table A6 on page 46 showing a range of overseas standards is reproduced from 

DCE Bulletin No.214. 
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Examination of the maximum 3 monthly concentrations experienced in Appendix 

A and Plan No. A2 show that the recommendations of Tables 1 and 2 are 

exceeded on few occasions. Specifically they are for the small area east of the 

existing Hazelmere townsite and a small "corridor" north-east of the proposal. 

The consultant believes these occurrences to be of minor importance, especially 

when the cumulative over-estimation of ground level concentrations is accounted 

for. 

To summarise the conservative assumptions inherent in the model are: 

The exercise has considered fluorides as a conservative, passive species. 

In reality this is not so. Hence modelled results are likely to be an over 

estimate, especially at distance. 

The method of distribution of calms in the wind data, of which there 

were many due to the underestimation of wind speeds by the Dines 

anomometer, has resulted in an overweighing for "F" stability. Due to the 

association of this tability with probable higher ground level concs, the 

effect has been to over estimate likely levels. 

The emission rate used in the modelling was 1 g/s which is higher by 

25% than the normal running condition proposed. 

U 
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TABLE A9 
(35m. Stack) 

1 	 rIAXIMUM 	CONCENTRATIONS 	(3M0NTHLY) - - - - - - - - - - - FROM 80 	1 1 	To 85 	10 24 
2 2 
3 	 17 
4 14 NNE NE ENE 8. E S E SE S S E S SSW SW WSW W WNW NW NNW 4 
5 	 230. D012 .0004 .0013 .0005 .0010 .0016 .0008 .0 	01 .0002 .0001 .0006 .0003 .0.315 .0014 .0008 .0025 
6 	 400. ..756 .0416 .0819 .0631 .0601 .0347 .0253 .0 	26 .0291 .0358 .0335 .0500 .1077 .0839 .0418 .0483 5 
7 	 600. .1276.0749 .1723 .138.3. 1323 .0446 .0647 .0225 .0504 .0884 .0597 .0971 .2428 .1514 .0774 .0639 7 
6 	890. 1245 .1036 .2005 .1573 .1596 .057 .0861 .0 	49 .0842° .1064 .0843 .0996 .2940 .1549 .0775 .0610 
9 	000. .1257 .1189 .2210 .1556 .1624 .0679 .0872 .0 	62 .1048 .1209 .0947 .1T3132 .1476 .0728 .0522 9 

1200. .1180 .1181 .2146 .1417.1507 .0678 .0810 .0276 .1099 .1257 .0968 .1144 .2961 .1325 .0664 .0443 Ia 
II 	400. .1100 .1146.2025 .12S. 398 .065 .0748 .0277 .1097 .1240 .0962 .1137 .274 .1183 .0604 .0383 11 

1600. .1068 .1101 .1888 .1183 .1344 .061 .0690 .0 	72 .1073 .ITV4 .0966 .fI072546 .1072 .0553 .0363 12 

800. .1060 .1063.1753_° .1092 .1278 .058 3 .0638 .0265 .1039 .1139 .0956 .1066 .237 .0986 .0509 .0348 13 
14 	 000. .1051 .1037.1627 .1008 . 1207 .0548 .059 .0 	57 _.100 . 	ff4 .0939 .1TT193 .0908 .0472 _.0332 14 

2200. .1036 .1006.1511 .0932.1138 .0518. .0551°70249 .03T1031 .0915 .0.989 _.2046_ .0837 .0440 _.0316 is 
- .2600. .1020 .0978 .1407 .0864 .1072 .0491 .0515 .0240 .0570983 .0892 .0954 .1920 _.0774 _.0413 _.0299_ .  16 

2600. .1005 .0953 .1314 .08.03.1010 .0465 .0483 .0233 .08T43 .0871 .0924 1811 719 .0389 .0283 17 

2800. .3990 .0930 .1230 .0748 .0953 .0442 .0455 .0226 .0253T925 .0852 .0898 f7T7.0°670 _.0371_ .0268  18 

.3975 .090S .1155 .0700 .0901 .0420 .0430 .0219 19 
	

3000. .0820 .0908 .0855 .0876 .1635 .0627 .0356_ .0255 19 

3200. .3957 .08.85 .1087 .0664 .052 .0400 .0407 .0212 	° .0737 .0889 .0867 .0653 .1559 .0589 .0342 .0242 20 

3400. .3939 .0864 - 1025 .06711 .0808 .0381 .0387 .0206 .0757 .0871 .0877 .0632 .149270554 _.0328 _.0231 21 

22 _22 

TABLE A2 
(17.5m. Stack) 

MAXIMUM 	CONCENTRATIONS 	(3MONTHLY) ----------- FROM 80 	1 1 	TO 85 	10 24 

2 	 17 . 	... .. ..• .:....,•°..°-.: :. 
2 

3 N NNE NE ENE E E S E SE S S E S SSW . 	SW WSW W WNW NW NNW 3 
200. .3087 .0044.0101 .0076° .0095 .0074 .0032 .0013 .0017 .0018 .0060 .0062 .0131 .0107 .0055 .0115  4 

400. .1534 .3913 .2033 .1933 .1649 .0600 .0565 .0229 .0446 .0797.0722 .1046 .2925 .1812 .0908 .0743 
6 	 600. .2037 .178.9 .3535 .2730 ..2572..1128, .1252 .0416 . 	.114.1.: .1422. .1024:..1502.5093.2471.1264 .0873 . 	6 
7 	 800. .2072 .2104 .3880 .2609 .2760 _.1276 .1384 .0429 .1603 .1783 .1277 .1722 .5449.2361 .1234 .0748  7 
8 	 1000 1961 _2102 _3706 2306 _______ 2538 	_____ 1229 1277 _0408__________ 1769________ 1922 __... __1363________ 1852 _34_2182 ____ 1121069 5  5 
9 	 1200. .1843 .1936 .3315.2036 .2333 .1106.1125 .0412°_ .1729° .1866 .1376 .1804.4415.1919 .0986 .0646 - 

10 	 1400 1609 1815 _255_1809 2139 0995 0997 0405 1650 1767 1398 1730 3953_1 92 0877 0603 so 
ii 	1630. .1778 .1741 .264 .1612. 956 .0899 .0892 .0394 .1561 .1663 .1394 .1659 .3575 .1501 .0791 .0559 ii 
12 	 18001751 __1680 __2382______ 1444 787_________ 0819_____ 0807 ___0381 ____1475 1570 13821601 32721343 ____ 0722_ 0516 12 
13 	 2000. .1726 .1630 .2162 .1303 . 	640 .0755 .0737 .0369 .1393 .1488 .13 	8.1557 .3029.1213 .0667 .0481 13 
14 	 2200 1688 1572 ___1971 	______ 1193 1509______ 0699 ____ 0678 _0355 ___1316 	___ 1416 	_______ 13 	41507 ____2818_i101 0627______ 0448 14 
15 	 2400. .1651 .1521 .1808 .1106 . 	395 .0650 .0628 .0341 .1245 .1384 .13 	7.1465 .2641 .1007 .0592 .0417 15 
16 	 2600 __ 1614 1474 __1668 __ 1033 1295 ___ 0607______ 0586________ 0329_______ 1179_______ 1366___________1422 __________ 1429_______ 24900928 0563_____ 0390 16 
17 	 2800. .1579 .1430 .1546 .0970 .1206 .0568 -0548 .0317 .1118 .1346 .1450 .1395 .2360 .0883 .0537 .0367 17 

'8 	 3000 ___ 14_1 1438 ______ 0914_il 7________ 0532____ 0516 ____ 0306___ 1062____ 1326 	________ 1470_________ 1365 _______ 2247____ 0848_____ 0513 _0348 18 
19 	 3200. .1501 .1344 .1346 .0863.1057 .0501 .0487 .0295 .1009 .1299 .1474 .1328 .2140 .0814 .0491 .0345 19 
20 	 3400. .1461.1303.1259 __ .0813 .0993 _.0472___ .0461 .0284 	__ .0961 __...1271 . ..1472 _ .1293 _.2044 .0783._ .0474 .0342 20 
27 21 
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TABLE A3 
(35m. Stack) 

MAXIMUM CONCENTRATIONS (14 ONTHLY) -----------FROM 	80 	1 	1 	TO 85 10 24 

N N F 	NE 	FNF 	F 	ESE 	SF SSE S 	SSW SW WSW  4 

200. 	.:IO? 	.0QQ2_01001_1)_ft024 	.0048 	.002 .0004 .0005 	.0004 .0017 .0005 _.0027 .0023 .0022 .0046 	 5 

4flC..iJJ.0 	. DiL5__.J36 	tQ2L_0E3._.069_tc2 
216_.1 950 _..27 t2_.j21. 	13t15i2,j.5 05 2114 _1 1Q1086  

_Dfl_.,ft39 	._1_5tS____.210.7 	.1863,2430 	.J1751 	1767 .0393 .1099 	.1328 .1302 .1 540.4978 .218_1074 .0953  
1a0 Q.1928.j.596_.2531_.195_3_,2445_.0904_.1631 .0457 .1390.1566 .1161.1408 .5370 .209.1146 .0776 	 a 

°_j20.jJJL3__.i_571.2459 	.16 60 	.?316 	.0299 	.14120k51j445 ,1615 .1?5fl_L12L5 08 182 .1092 .0688 	to 
1400,1_5911 	.15_6 -5_.2322.1731 	.2141 	.0660 	.1274 .0428 .170 	.1570.17 9D1239 .473 .14 .101 .0645 	1; 

.1145 .0398 .1360_1 1 224 55_1 1 .0941 .O616 	12 

1fta0._.13.20._1-49$_.2005.1_41LL_.1797_.057_.iai8_.6_.i25 &_.1385_ 1279__j208 _ .4012 _1386 .0868 .0590 	 13 

2000..J341 	.-1458_.i5J_.j3,1654 	.0708 	.0947 	tJ3J 1_171_1L89 1256 198 .3710.1 66 .0800 .0561 	14 

5 .22J0._.1347.1412_.172t_.1254.1561.0674 _.0871 .0333.1145.1235 .1226.1183 .343 .1 	57 .0738_ .0531 	is 
74flfl._i3_42_.I3k8..i.599_.i_t62.Jk71_.0_&46.D_0. _ .1195.1172 .3203.1069 .0723 .0502 	 16 

.0748 
.0593 	.0698 

	

2ft0_..1107._12ii__..1 225_.085 	iI_._0_55_.i 

	

.11 5.3 	_11o020_5 	C 

.0346_1_0_1212

.034 
t9O__1 

_JJ&7_.. .1174 
.0341 	025 	_1 157.1121.1140.2364 

.1102.1165 

11 	_1 
120.1148.2513 

I 57,_57 
.2817 
.2997_1003 

.0943 
.0888
.0839 
.0794 

.0708 

.0691 
.0674 
0656 
.0638 

	

.0474 	 17 

	

.0449 	 18 

	

.0426 	 19 

	

.0405 	20 

.0385  

TABLEA4 
17.5m. Stack ) 

MAXIMUM CONCENTRATIONS (MONtHLY)- 
	 FROM 80 1 	1 TO 85 10 24 

a 	• 	 S I a 13 • 	S 9 UUY5 UU.5Y ii 	Si 	 ia 	a;, 	 5.. 	• 
. 	. .. 	• :• I I 	• 	1.1 	S 

.11 	 • 	• 5. 	• S. S. 616 	 .. 

.55 	 • . 	• I. S 	•. ; . .1726 	S. 	• 	 . 	S 
• ;. ~ -1957 o, 5 T7 2 2 3 4. . 	 • 	4!1. 9 2 8 	13 ; 	. 	 .5 

1200. 	.2448 	.2690 • .:. i. S 	• 	Si 	. 	. 	.• 
14UU. 	22 5.5 	5.6 I 5.5 a; 	I. 	• 5 	. 18-5 B. 	. . 1 • 4. 	Z 3 Y 3 	.14Y]a 10 

90 .2197 26 .5 9 	• .13U3 5 • 	1 ;•: 	• 	.1858 	.6U84 	20ye S. 
12 	 ;ss 	a 	• 	.. .. s.; 1166 s 7 	T. 8,55. 	1. 862 	1886 	 • 	I;.; 12 

13 	 ii. 	 a 	2 4 79-  a s•; a 5 3 S553 .16.51 	 Es U 9 	1 • 18 	S 	; 	.16Y1 	I • 1 	a:. 
I• .1 5 , • ; 	• 	1 . 	. 	. 	. 14  

a 	 S. 	• • . 	Ll 86 . I . . S 5 	1847 	.193 U 	•1427 	IU9(•.• 
2600. 	.2223 	.1966 	8 17. 6 1 	U8 19 I: I 	• 13 1 Z 	 • 	•.. 	 S 	S 	U652  16 

:15 	• 	... • S S S 	 :• 	• 	5 	 • 
• a a. s . 	. 	• 	;• 	• 	U96 2  

3200. 	.2092 • S 5 	• S. 	• TU •• 	 • 	•• 	 5 	• 	•• 	5 
as 	.: 	• S... • • I . I 	.• 	 . 	. 	a• 	a 	a:. 	a 



TABLE A5' AUSTRALIAN STANDARDS OR RBX)MIv1ENDATIONS 

R&CEP1R STANDARD OR RBMMEN1ATION 

Native Vegetation  0.50A.g/m3,  90 days - sensitive native species 
can show damage. 

•  0.50,1ug/m3, 90 days - "local objective' 

 0.50jug/m3, 90 days - where superficial visual 
damage can be tolerated. 

• 0.20ig/m3, 90 days - to give overall protection 
regardless of normal stress. 

Cultivated Species 3. 0. 11ug/m3, averaged over the growing season. 
grape vines, stone 
fruits, trees, 1. 0.5j.g/m3 , maximum monthly - species intermediate 
flowers in sensitivity. 

0.1jug/m3, maximum monthly - sensitive species 
such as gladioli and stone fruits. 

Forage Crops 3. 40 ppn average expressed as fluoride by weight on a 
dry leaf basis for any 12 consecutive months. 

60 pçm each rnotnh for two consecutive months (with 
12 month average still not to exceed 40 ppTI). 

Sources: 1. State Pollution Control Comission (1980). Pollution Control 
in the Hunter Valley with Particular Reference to Aluminium 
Srielting. 2nd ed., August 1980. 

Victorian State Environment Protection Policy (1981). "The 
Air Environment". Victorian Government Gazette, 63. 

Air Pollution Control Council of WA (1983). Recorimended 
Guidelines to Limit (a) Ambient Air Quality for Hydrogen 
Fluoride to Protect Vegetation, (b) Fluoride in Forage to 
Protect Grazina Animals. 

U 
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TABLE A6 OVERSEAS STANDARDS OR RE(X)MMENDATIONS 

SUBSTANCE 
COUNTRY, 
STATE OR 
ORGANISATION 

ELUORIDE LEVEL 
____________ 
jug/ms 	ppb 

AVERAGING 
TIME 

Fluorides, gaseous Kentuckyt 0.82 1 1 month 
as hF 

Fluorides New1  1 1 month 
as llF Hsnipshire 

Fluorides, gaseous New York1  1 30 days 
asllF 

Fluorides, as llF Tennessee1  1.2 1.5 1 month 

Fluorides, gaseous Texas1  1.0 30 days 
asllF at SW 

Fluorides, gaseous Washington1  0.5 March 1 to 
as llF at SIP October 3 

Hydrogen Canada2  0.2 0.2 70 days 
Fluoride 

Hydrogen Fluoride Conmission3  04* 30 days 
of the 
European 0.3* growing 
Conmunities season 

0.8** 30 days 

0.5** growing 
season 

2.0*** 30 days 

1.4*** growing 
season 

Hydrogen International3  0.3 1 year 
Fluoride Union of Forest 

Research 
Organisations 

* 	For protection of very sensitive plants. 

** For protection of sensitive plants. 

*** For protection of less sensitive plants. 

Sources: 
I  Hodge, H C and Smith F A (1970). "Air Quality Criteria for the Effects 

of Fluorides on Man" Journal of the Air Pollution Control Association, 
20(4). 

2  Frank Murray, pers comm. 

Haibwachs, G (1984) "Organiial Responses of Higher Plants to Atmospheric 
Pollutants : Sulphur Dioxide and Fluoride." In Air Pollution and Plant 
Life (ed M Treshow) 1984. 

U 
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APPENDIX B 
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APPENDIX B-NOISE MEASUREMENT. 

Data Collection 

Data was collected during site visits on: 

October 22, 	1986 between 1200-1530 hours 
October 28, 	1986 between 0600-0930 hours 
October 30/31, 	1986 between 2230-0300 hours 

The periods of measurement were selected in 	order 	to represent 	the 
environments extremes within the 24 hour period, and at the same time, not 
during the same 24 hours. 

Two measurement locations were chosen; these are designated by numbers 1 and 

2 on Plan No. Bi and also on the tabulation sheets detailing the measured 

levels. 

Location 1 At the nearest established residential area in Eric Street, 

Hazelmere, the microphone location being 1.5 metres above ground and 30-40 

metres from the intersection with Wingate Avenue and 10-15 metres from the 

north road verge at the boundary fence to the holding paddocks. 

Location 2 At the nearest point to the proposed redevelopment in an area 

which may be zoned fur future residential subdivision; this point is shown as 

280 metres (approximately) from the site. Microphone location was 1.5 metres 

above ground at the boundary fence on the south verge of Stirling Crescent. 

Noise levels were measured with the following instruments: 

Serial No 
Bruel and Kjaer type 2230 
Precision Integrating Sound Level Meter 	1133797 

Bruel and Kjaer type 2231 
Precision Integrating Sound Level Meter 	1178353 

Bruel and Kjaer type 1625 
1/3  - 1/1  Octave Filter Set 	 1177265 

Bruel and Kjaer type 1625 
1/3  - 1/1  Octave Filter Set 	 1205102 

Bruel and Kjaer type 4230 
Sound Level Calibrator 	 457989 

Bruel and Kjaer type 4230 
Sound Level Calibrator 	 1233735 

Calibration Certificates are included on pages 56-62 of this report. 

I 
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Measurement modes used were: 

dBA in terms of L10, L90, Lmax and Lmin. 

dB at octave centre frequencies 

All instruments were calibrated before, after and during the measurement 

periods and were found to be within equipment specification. 

Levels recorded were dBA maximum and minimum (Lmax and Lmin ) and dBA 

present for 10% and 90% of the time, (LIO and L90 ), the L10 relating to 

an"average of maximum meter deflections: and the L90 to "background" noise 

level. Octave centre frequency levels were also recorded for reference. 

5.3.3 Data Analysis 

All results are tabulated in Tables Bi and B2 on pages 51 and 52 and are self 

explanatory. In terms of the existing environment in relation to the assigned 

levels for Category A2 of the Regulations, the following table summarises the 

requirements: 

Location Time 
1 1350 - 	1520 
1 0800 - 0930 
1 0200 - 0150 
2 1200 - 1330 
2 0600 - 0730 
2 2230 - 2400 

"Assigned" 	L90 (1.5 hrs) 
dBA 	 dBA  

45 42 
45 40 
35 34 
45 40 

40/45 48* 
35 40* 

* Exceedance of assigned category A2. 

The octave centre frequency measurements showed no continuous abnormalities 

but reflected the characteristics of the specific events detailed in Table Bi. 

Air, road and rail transportation have the greatest effect on the environment, 

and reference to tabulation 2, location 2, corresponding to the L90 exceedance 

confirms this fact. 

In addition to the transportation noises, continued activity from the railway 

marshalling yards to the south east was particularly noted during the late night 

measurements when other activities were less. 

The maximum levels noted were due to short term activities such as aircraft 

take-off and landing, which would be more noticeable than continuous long term 
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noise. No continuous or maximum noise levels were noted from stationary noise 

sources to the north which includes the proposed redevelopment site. 

5.3.4 Discussion 

The measured existing noise levels do not, at all times, comply with the 

assigned outdoor noise levels (dBA) of category A2 of the Regulations, a fact 

that should be clearly noted as being measured prior to any brickwork related 

activities on the proposed redevelopment site. This situation will not be 

constant, nor will it be readily abated, as these excesses are due to 

transportation from the air, road and rail. 

The sound pressure level received at a point remote from a noise source is a 

function of the acoustic power of the source and the various mechanisms of 

attenuation. The major factors of attenuation are: 

distance (geometric spreading) 	(Ki) 

atmospheric absorption 	 (K?) 

ground effects 	 (K3) 

-meteorological effects 	 (K4) 

barriers 	 (K5) 

in plant screening 	 (K6) 

These are summarised in the expression 

where Lp =Lw + D - sumK (Concawe Report No. 4/81) 

	

Lp 	= sound pressure level at receiver 

	

Lw 	= sound power level of source 

	

D 	= directivity index 

SumK = sum of losses 

In order to establish maximum allowable sound power levels of sources on the 

site, the minimum assigned outdoor noise level has been set as the datum. The 

only natural attenuation factors considered at this stage are distance and 

wind/temperature as ground effects and atmospheric absorption 'will only 

improve attenuation. The factors shown above as "barriersT' and "in plant 

screening" have also not been considered for the same reason, however, these 

may be used as design aids to alleviate high noise levels from plant, if 

required. 

U 
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The graphs on pages 54 and 55 have thus been developed and show the 

minimum assigned level of 35 dBA in terms of the NR 30 curve, and 

corresponding source sound power level requirements relative to the two 

measurement locations 1 and 2, at approximate distances of 280 metres and 

1200 metres respectively from the site south boundary. Light winds from the 

north east and east will cause the greatest variations, which generally may 

decrease attenuation by as mush as 10 dB. The graph on page 55 from the 

Concawe report shows more specific details based on the model of this 

comprehensive document. 

Allan Herring Acoustics is of the opinion that plant and equipment potentially 

most audible at a distance will be fans, burners and mobile equipment. Of 

these, it is estimated that mobile equipment and particularly fork lifts, front 

end loaders and the like are to be most prominent. Accordingly a graph has 

been shown on page 54 of the sound power levels of an untreated forklift, the 

type of which may be utilised in this operation. Excesses to the calculated 

sound power levels are noted, and hence, it will be necessary to specify 

maximum noise levels for mobile plant and equipment and to incorporate designs 

into fixed plant such that regulatory requirements are not exceeded. 

Details would have to be reviewed pertaining to particular items as the above 

details are general and indicative only, relating to one type of fork lift with a 

bystander noise level at 1 metre of 92 dBA. Specified levels of noise emission 

from equipment will be established also with respect to the Hearing 

Conservation Regulations for people in the workplace,. and compliance with 

these requirements will generally satisfy the neighbourhood requirements. 

It would be recommended to specify maximum noise levels at octave centre 

frequencies from 63 Hz to 8 kHz at between 15 to 30 metres for mobile plant 

in particular as well as the "normal" operator limits and those at 7 metres in 

accordance with the measurement procedures of the relevant Australian 
Standard. 
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TABLE 81 	ENVIRONMENTAL NOISE MONITORING 
	

PRESTIGE BRICK SITE 

Location Date Time Duration 1,10  dBA 1,90  dBA Lmax dBA LmjndBA Temp.0C. Humidity 

1 22.10.86 1420 30 min 51 41 73 38 

1450 1 h 	- 50 41 73 38 

1520 1 h 	30 min 50 42 73 38 17 55 

1 28.10.86 0830 - 	30 sin 48 40 69 37 

0900 1 h 	- 48 40 77 37 16 54 

0930 1 h 	.0 min 49 40 77 35 

1 31.10.86 0050 - 	30 min 48 34 61 32 13 68 

0120 1 h 	- 47 34 61 31 

0150 1 h 	30 min 46 34 63 30 

2 22.10.86 1230 - 	30 min 46 41 60 39 18 40 

1300 1 h 	- 48 41 72 37 

1330 1 h 	30 min 49 40 91 36 

2 28.10.86 0638 - 	30 min 55 47 71 44 10 84 

0708 1 h 	- 52 46 71 44 

0738 1 h 	30 min 52 48 71 42 

2 30.10.86 2300 - 	30 min 48 40 69 39 

2330 1 h 	- 46 40 69 39 

2400 1 h 	30 sin 50 40 69 36 13 68 

TABLE B2 	INFLUENCE OF SPECIFIC EVENTS ON ENVIRONMENTAL NOISE 	 Sheet 1 of 3 

Time Range Location Event Description 

No. of Events Noise Range 

dBA Measured Observed 

22.10.86 1350-1520 1 Jet Aircraft Taking Off 1 60 

Prop Aircraft Movements 2 4 44 	- 	58 

Diesel Locomotive 2 51 - 	54 

Locomotive Whistle 2 57 - 63 

Hammering at Nearest House 2 47 - 	51 

Trucks in Stirling Cres. 2 50 	- 	53 

Delivery Van Passing in Eric St. 3 4 61 - 73 

Cars Passing in Eric St. 3 20 58 - 66 

Birds Nearby 1 55 

Electric Hand Tool - Distant 1 48 

28.10.86 0800-0930 1 Jet Aircraft Landing 1 51 

Jet Aircraft Taking Off 1 3 46 

F28 Aircraft Landing 1 55 

Jet Aircrft Movements 2 54 	- 	56 

Prop. Aircraft Movements 2 5 52 

Cars Passing in Rric St. 4 17 60 - 68 

Car Horn Nearby 1 77 

MTT Bus Passing in Eric St. 1 69 

Train Whistle 1 45 	- 	50 

Work Sirer 	- Distant 1 48 

Leyland Triuck - Compactor at 100 m. 	1 51 
Passing in Eric St. 1 75 
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TABLE B2 	INFLUENCE OF SPECIFIC EVENTS ON ENVIRONMENTAL NOISE 	 Sheet 2 of 3 

Date Time Range Location Event Description 
No. of Events Noise Range 

dnA Measured Observed 

31.10.86 0020-0150 1 Prop. Aircraft Movement 1 54 
Jet AiFcraft Landing 1 63 
Train 4 46 	- 	55 
Diesel Locomotive 2 47 	- 	54 
Locomotive Whistle 1 49 
Car Passing in Eric St. 1 61 
Cars in Stirling Cres. 1 7 56 

22.10.86 1200-1330 2 F28 Aircraft Landing 2 	) 56 - 58 
P28 Aircraft Overhead 2 	) 72 - 	91 
Jet Aircraft Taking Off 1 	) 53 
Jet Aircraft Landing 3 	) 59 	- 73 
Prop. Aircraft Movements 3 5 44 	- 57 
Distant Rifle Fire 41 	- 45 
Diesel Transport - Distant 3 44 	- 	49 
Bird Call (Pee Wee) Nearby 1 59 

TABLE B2 	INFLUENCE OF SPECIFIC EVENTS ON ENVIRONMENTAL NOISE 	 Sheet 3 of 3 

Date Time Range Location Event Description 
No. of Events Noise Range 

dnA Measured Observed 

28.10.86 0600-0730 2 Prop. Aircraft Movements 2 55 - 60 
Jet Aircraft Taking Off 3 51 - 59 
Jet Aircraft Overhead 2 58 - 71 
Diesel Transport - Distant 2 49 	- 54 
Motor Bike - Distant 1 50 
Diesel Locomotive - Distant 1 48 
Sheep Being Driven Off 

Transport at 300 m. Distance 1 43 - 51 

30.10.86 2230-2400 2 Jet Aircraft Taking Off 5 51 - 69 
Jet Aircraft Taxiing 1 47 
Train 2 49 
Diesel Locomotive 1 58 
Siren - Marshalling Yard 1 45 
Motor Bike - Distant 2 45 - 52 
Diesel Transport - Distant 2 48 - 49 



TABLE B3 

ALLAN HERRING ACOUSTICS 	 Job No. 

Date 

PROPOSED BRICKWORK SITE 
Sheet No. 

MIDLAND 

NOISE PROPAGATION CALCULATIONS 

No. 
FREQUENCY (HERTZ) 

317 

1 Minimum assigned level 
58 48 40 34 30 26 24. 23 for Category A2 - 35 dBA 

approximating to NR 30. 

2 Distance factor for 60 60 60 60 60 60 60 - 60 - 220 	Ir. 
3 Wind factor (worst 

3 4 -3 5 . 3 4 3 
condition) 

4 Nett attenuation 57 56 57 55 57 56 57 

5 Allowable sound power .15 104 97 89 87 82 81 level 	Items 1 + 4 

6 Distance factor for 72 72 72 72 72 72 72 1200 m. 

7. Wind factor (worst 
-3 -4 -6 -10 -7 -6 -8 condition) 

8 Nett attenuation 69 68 	. 66 62 65 66 64 - 
9 Allowable sound power 

.7 116 106 96 95 92 88 11 	Items 1 + 8 
10 Forklift soun 	pressure 

82 93 85 86 87 84 81 71 levels at 1 m. 
11 Forklift sound power 

92 103 95 96 97 94 91 81 
levels 	Item 10 + 10 dB 

I 
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Figure 12: Vector Wind Model, Meteorological Category III, 
Wind Speed, > lm/s 
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We certify that the equipment listed belo 

has been checked, adjusted and aligned to 

conform to our factory specifications. 

iNSTRUMENT' ........FILlER .SE. 

MODEL No 	1625 

SERIALNo. ...  ............... 1177265 ............................................................................ 

DATE . .............. ... ....... ....... 2t.hAPRIL3 .J9.5....................... 

1_ ....................................-
REPAIR OVERHAUL AND SERVICE CENTRE. 

Brüel & Kjaer Australia PTY. LTD. 
33 Majors Biy Road, Concord, 2137 	Talophone: 736-1755 

I 
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We certify that the equipment listed below 

has been checked, adjusted and aligned to 

conform to our factory specifications. 

INSTRUMENT: SOUND LEVEL..METER.... 

MODEL No.:.... 2230 •.. 

SERIAL No.: 	.1133797 ........................................ 

DATE.... .... ... .2nd DECEMBER .1.985 

REPAIR OVERHM.'I. AND SERVICE CENTRE. 

Brüel & Kjaer Australia PTY. LTD. 
33 Major, Bay Road. Concord, 2137 	Telephone. 7361755 

I 
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We certify that the equip/ne/it listed be/or 

has been checked, adjusted and aligned to 

conform to our factory specifications. 

JNSTRUMENT- .....ONE-THIRD OCTAVE FILTER SET 

MODEL No.: ......1625 . 	. 

SERIAL No............12051.02 

DATE............31st JANUARY 1986 

REPA!R OVERHAUL AND SEJVICE CENTRE. 

Brüel & Kjaer Australia PTY. LTD. 
33 Majori Bay Road. Concord, 2137 	T.Iephone 7361755 

1 
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We certify that the equipment listed beloit 

has been checked, adjusted and aligned to 

conform to our factory specifications. 

)NSTRUMENT 	 LR 

MODEL No.: 	223 1 

SERIAL No;:.1178353......... 	.. . 

DATE.  ........... ..... ......TH DECEMBER, 1985. 

e. 

REPAIR OVERHAUL AND SERVICE CENTRE. 

Brüel & Kjaer Australia PTY. LTD. 
33 Majors Say Road, Coicord. 2137 	T.Iaphone: 736.1755 

I 
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We certify that the equip/ne/it listed belor 

has been checked, adjusted and aligned to 

conform to our factor)' specifications. 

iNSTRUMENT: SOUND LEVEL CALIBRATOR 

MODEL No.: 	...,........ 

SERIAL No. ........L57989 

DATE.  ............ .... .........JANUARY 1986 

REPAIR OVERHAUL ND RVICE CENTRE. 

Brüel & Kjaer Australia PTY. LTD. 
33 Majori Bay Road. Concord, 2137 	Telephone: 736.1755 

1 
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We certify that the equipment listed below 

has been che.cked, adjusted and aligned to 

conform to our factory specifications. 

INSTRUMENT:.... ..SOUND .LEVEL...CA.LIBRATDR .... ............ .... .. 

MODEL No: ........ .. ... 230 ............................ 

SERIAL No . .................3373.5.................... 

DATE.  .............. ... .... ..... .... ... lpth FEBRUARY16 

REPAIR OVERHAUL. AND SERVICE CENTRE. 

Brüel & Kjaer Australia PTY. LTD. 
33 Majors Bay Road. Concord, 2137 	T.Lephone: 7361755 
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