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PROPOSAL FOR ADDITIONAL TUNNEL KILN AT WHITEMANS BRICK 

INVITATION 

The Environmental Protection Authority (EPA) invites people to 
make a submission on this proposal. 

The Consultative Environmental Review (CER) for the proposed new 
kiln at Whitemans Brick has been prepared by staff of Midland 
Brick Company Pty Ltd with contributions of a technical nature 
made by Dames & Moore, Herring Storer Acoustic and Dr Doley, in 
accordance with the Environmental Protection Act 1986. This 
review describes the proposal and its likely effects on the 
environment. 

The CER is available for public review for 4 weeks from 29 April 
1993 to 27 May 1993. 

Comments from Government agencies and the public will assist the 
EPA to prepare an Assessment Report in which it will make 
recommendations to the Government. 

WHY WRITE A SUBMISSION 

A submission is a way to provide information, express your 
opinion and put forward your suggested course of action, 
including any alternative approach. It is useful if you indicate 
any suggestions you have to improve the proposal. If you prefer 
not to write your own comments, it maybe worthwhile joining with 
a group or other groups interested in making a submission. If 
you form a small group (up to 10 people), please indicate all the 
names of the participants. If your group is larger, please 
indicate how many people your submission represents. 

All submissions received by the EPA will be acknowledged. 
Submissions will be treated confidentially unless it is stated 
they can be used publicly, then they maybe quoted either in full 
or part in each report. 

DEVELOPING A SUBMISSION 

You may agree or disagree, or comment on, the general issues 
discussed in the CER or with specific proposals. It helps if you 
give reasons for your conclusions, supported by relevant data. 

You may make an important contribution by suggesting ways to make 
the proposal environmentally more acceptable. 
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When making comments on specific proposals in the CER, 

clearly state your point of view; 
indicate the source of your information or argument if 
this is applicable; 
frame your queries in the form of questions; and 
suggest recommendations, safeguards or alternatives 



Points to Keep in Mind 

By keeping the following points in mind, you will make it easier 
for your submission to be analysed: 

attempt to list points so that the issues raised are 
clear. A summary of your submission is helpful; 

refer each point to the appropriate section, chapter 
or recommendation in the CER; 

if you discuss different sections of the CER, keep 
them distinct and separate, so there is no confusion 
as to which section you are considering; and 

attach any factual information you wish to provide and 
give details of the source. 	Make sure your 
information is accurate. 

Remember to include: 

your name; 
address; and 
date. 

The closing date for submissions is Thursday 27 May 1993. 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
8th Floor, Westralia Square 
141 St George's Terrace 
PERTH WA 6000 

Attention: Geoff Fulford 
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1. 	SUMMARY 

Midland Brick Company Pty Ltd manufactures clay bricks and 
payers from two separate factories located North East of 
Perth in Middle Swan. 

The purpose of this Consultative Environmental Review is to 
describe the proposal for an additional kiln at the 
existing Whitemans Brick plant as well as all the 
environmental safeguards and commitments to be undertaken 
by the Company. 

Brick production has occurred on this site continually for 
the past 100 years. In 1983 the first stage of a modern 
automated brick manufacturing plant was installed. This 
proposal seeks approval for the second stage of the plant 
modernisation and expansion, which requires the addition of 
a second tunnel kiln. 	The economic benefits of the 
proposal as well as the environmental safeguards which will 
be implemented are summarised below and discussed in detail 
in the report. 

1.1 Economic Benefits 

1.1.1 	During the construction phase, 200 jobs will 
be created for skilled tradesmen (refractory 
installers, fitters, welders, bricklayers 
and electricians) for approximately 6 
months. 

1.1.2 	40 million dollars will be spent on the 
project, the majority of which will be 
through contracts to local industry. 

1 . 1 .3 	On completion a minimum of 50 permanent jobs 
will be created in the plant. 

1 . 1 .4 	An increase in export earnings of $7 million 
per year is expected from the sale of high 
quality clay payers into export markets. 

1 . 2 Environmental Safeguards 

1.2.1 	Midland Brick Company and Whitemans Brick 
have demonstrated an impeccable record of 
environmental management, both in the 
operation of clay excavation sites and in 
relation to management of atmospheric 
emissions from the brick manufacturing 
plants. 

With the additional kiln at Whitemans Brick 
no increase of atmospheric Hydrogen Fluoride 
emissions from the current levels will occur 
even with both plants operating at full 
capacity. Current levels are normally 

-1- 



within acceptable levels as determined by 
the Environmental Protection Authority. 

1.2.2 Exhaustive studies of the receiving 
environment over the past 20 years, carried 
out by both the proponent and the 
Environmental Protection Authority, have 
demonstrated that minimal impact has 
occurred. This has been the case since the 
early 1970's when the effects of fluoride 
were first considered in detail by 
Environmental Resources of Australia. The 
kilns at Midland Brick and Whitemans Brick 
were oil fired at that time and were not 
using scrubbers. 

	

1.2.3 	Current monitoring in the vicinity of the 
brickyards has shown that with new 
scrubbers, ambient ground level fluoride 
concentrations are at their lowest levels 
since recording was initiated with no 
increase forecast once the new kiln is 
commissioned. 

	

1.2.4 	Midland Brick Company will commit to a 
continuation of the current level of 
monitoring, both of plant emissions and 
possible impacts to the receiving 
environment. This will include the use of 
both source and ambient monitoring as well 
as periodic biological surveys. 

The Company will further commit to keep up 
to date with emission control technology. 
Where practical improvements in emission 
control technology occur these will be 
implemented. 
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2. INTRODUCTION 

2.1 Background 

Midland Brick Company Pty Ltd, a wholly owned 
subsidiary of Boral Limited propose to expand the 
capacity of the Whitemans Brick factory located on the 
corner of Great Northern Highway and Middle Swan Road. 

The site has been used for the manufacture of clay 
bricks since the 1890's. 

Neighbouring land use includes grazing pastures on the 
Swan River flood plain to the North and West of the 
site, the Midland Brick plant 1 kilometre to the 
South, with the Swan Shire offices, Jack Mann oval and 
sports field to the East. The nearest residence is 
more than 300metres from the proposed plant with no 
likelihood of residential housing encroaching any 
nearer to the Southern boundary. 

Once the decision was made on the need for increased 
capacity, several options were considered in order to 
determine the optimum location of the plant. The 
Whitemans site was selected ahead of other possible 
locations for the following reasons: 

i) 	Existing infrastructure; the first stage was 
built in 1982 with a subsequent kiln in 
mind. The existing plant has provisions 
for: 

the supply of gas and electricity 

product storage 

the majority of the required 
product manufacturing capacity 

proximity to the Midland Brick 
site, eliminating the need for 
new clay stockpiles and clay 
preparation facilities. 

The option of locating the plant on a green field site 
elsewhere was also considered, however, suitable sites 
having all the requirements of power, gas, proximity 
to both markets and proven clay reserves in order to 
make the expanded capacity economically viable could 
not be found. The benefits of using the existing 
infrastructure cannot be over emphasised in the 
current highly competitive brick and paver market. 

The first stage of a modern fully automated brick and 
paver manufacturing plant was built on the site in 
1982, replacing the old existing up draft kilns. The 
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current plant has a licence capacity of 160,000 tonnes 
per annum and it is proposed to commence construction 
of the second stage in early 1994 in order to increase 
the capacity to 330,000 tonnes per annum. 

2.2 Objectives of the Proposal 

The proposed expansion will increase the capacity of 
the plant and enable the Company to manufacture an 
additional 80,000,000 Standard bricks per year. This 
will ensure that the Company has the capacity to meet 
forecast demand for housing bricks and payers to 
service the domestic market as well as a rapidly 
expanding export market. 

Based on the current growth of the export market the 
combined Midland and Whitemans Brick plants will be 
operating at full capacity by the third quarter of 
1994. This additional capacity will enable continued 
growth of the export market while at the same time 
meeting peak demand in the local market. 

2.3 Scope and Timing of the Proposal 

It is anticipated that the necessary State and Local 
Government approval process will be completed by 
October 1993. This will enable placement of equipment 
orders for delivery early in 1994. 

At this stage it is proposed to commence commissioning 

I
the new kiln by August 1994. 

2.4 Relevant Statutory Requirements and Approvals Process 

The environmental assessment process is designed to 
enable members of the public to obtain details of the 
proposal and to comment on any matters of interest to 
them. 

It also enables relevant authorities to consider in 
detail the environmental and social implications of 
development proposals. These considerations are based 
on technical assessments of the nature and extent of 
changes to the existing natural and social 
environment, on the handling of any wastes, on 
proposed management strategies to control or limit 
adverse changes, and on monitoring programmes designed 
to discover and analyse the effectiveness of such 
strategies. 

Proposals for developments have to be referred to the 
EPA for assessment. In respect to the Whitemans Kiln 
Expansion the EPA set the level of assessment at 
Consultative Environmental Review (CER), requiring 
four weeks' public review. This is a public document 
and interaction between the proponent and interested 
members of the public is encouraged. 
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After a CER has been prepared, released for public 
comment and comments received from interested parties, 
the EPA prepares an assessment report which includes 
recommendations in regard to the project which are 
made to the Minister for the Environment. Interested 
parties can appeal to the Minister against the content 
of and recommendations in the EPA assessment report. 

2.5 Scope, Purpose and Structure of the CER 

The objective of the CER is to inform interested 
parties of the proposal for a new kiln at Whitemans 
Brick and seek environmental approval of that proposal 
from the Minister for the Environment. 

This CER outlines the proposal, describes the existing 
environment, discusses potential environmental 
impacts, makes commitments on monitoring and 
management of the plant emissions and invites public 
comment. 
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3. NEED FOR THE PROPOSAL 

The need for this proposal is based upon market forecasts, 
both of the domestic market and of the Company's export 
markets. 

3.1 Domestic Market 

Growth rate projections of the domestic market were 
obtained using a report published by BIS Shrapnel in 
September 1992 and verified by the proponent using 
local industry experience, information and forecasts 
available from the Housing Industry Association. 

A summary of the BIS Shrapnel forecasts have been 
included in Table 3.1 below: 

BIS_SHRAPNEL  

Year Commencements % Change 

1990/91 13600 	(Act) -20% 

1991/92 16500 	(Act) +23% 

1992/93 20700 	(Est) +26% 

1993/94 25800 	(Est) +17% 

1994/95 - - 
1995/96 - - 

Table 3.1: BIS Shrapnel Forecast 
Housing Commencements (WA) (September 1992) 

(1) BIS Shrapnel Pty Ltd - Building Industry Prospects - Publication No. NBC 3556 - September 1992 

These figures are supported also by population growth 
forecasts for Western Australia. 	Based on this 
projected growth rate and the historical performance 
of the housing industry the underlying demand for new 
dwellings is estimated at 19,500 commencements per 
year. 	The commencement forecast for 1992/93 is 
currently on target to being achieved. 

3.2 Export Market 

The growth in export sales mainly to Japan is forecast 
to increase at the rate of 35% compounding for at 
least the next three (3) years. In the first year of 
operation this will result in additional export sales 
worth 7 million dollars. This is forecast to increase 
to 11.5 million dollars during 1995/96. 

Im 



3.3 Industry Capacity 

Using the above sales forecasts the industry will be 
at close to full capacity by the end of 1994. The 
trend in export sales has been that the demand for 
product is from October to March each year. 

It is concluded that on the basis of this growth, 
additional capacity will be required by the proponent 
in October 1994. 

3.4 Long Term Demand 

Although Midland Brick Company have forecast that they 
will require the additional kiln late in 1994 it is 
highly unlikely that the plant will remain at full 
capacity for very long. Based on building approval 
information from the Australian Bureau of Statistics 
the production cycle appears to be 2 years at full 
capacity out of every 8 years operation. 

Based on this cycle the predicted maximum emission 
scenario is only likely to occur 25% of the time. 

The majority of the time it is likely that one or more 
of the older kilns in the Midland plant will not be 
operated and therefore the typical fluoride emission 
concentration is likely to be even lower than the 
level used in the air dispersion study. 

3.5 Other Economic Benefits 

This additional capacity will create a minimum of 50 
permanent jobs directly involved with the manufacture 
of the product at a time when the forecast labour 
market growth is limited. 

In addition to the 50 permanent positions it is 
estimated that up to 200 employees will be required 
for the construction phase. 
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4. PROPOSED LOCATION 

It is proposed to site the new kiln adjacent to the 
existing kiln in the Whitemans Brick factory. The exact 
location of the proposed kiln and the current site layout 
can be seen on Figure 4.1. The new kiln will be housed in 
an extension on the Eastern side of the existing shed. 

A new scrubber and stack are proposed for a location 50 
metres to the West of the existing scrubber. Once built 
these will replace the existing stack. 

The need for an additional kiln on this site was included 
in the original proposal to the EPA in 1981. A future 
second kiln was indicated as part of the approval process 
for the current plant. 

Construction work on site was planned and carried out in a 
manner to facilitate the installation of the second kiln. 
A large portion of the infrastructure, such as production 
equipment, kiln car handling facilities and brick packaging 
and storage facilities are already in place for the 
additional kiln. 

The location of the Whitemans factory in relation to the 
surrounding environment can be seen in Figure 4.2. 

4.1 Surrounding Environment 

The area currently occupied by Whitemans Brick and 
Midland Brick Company is zoned General Industrial. 

This is the appropriate zoning for this type of 
industry in the Shire of Swan. 

The total combined area of both sites is 100 hectares 
of which the Whitemans factory occupies 30 hectares. 
This includes building, clay and brick storage areas. 

The site comprises the area bound by Middle Swan Road 
to the North, Great Northern Highway to the East, the 
Swan Districts Hospital and Reg Bond Park to the 
South, and the Swan River to the West. 

The predominant land use and zoning in the area is 
Rural with much of the area included in the flood 
plain management policy. 

The area to the East of the proposed extension is a 
public reserve. 

The closest private residence is more than 300 metres 
from the proposed plant, with no likelihood of 
residential housing encroaching any nearer the 
proposed extension. 
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5. PROCESS DESCRIPTION 

Other than the addition of a new tunnel kiln no significant 
changes are proposed to the current method of brick 
manufacture at the Whitemans plant. 

Summarised below are aspects of the manufacturing process 
which will be affected as a result of the increased 
capacity. 

5.1 Clay Preparation 

No changes are proposed to the current method of clay 
preparation. The additional crushed clay requirement 
for the plant will be provided via a covered conveyor 
connecting the Midland clay preparation plant with the 
Whitemans plant. 	The proposed location of this 
conveyor is included in Figure 4.1. 

5.2 Brick Manufacture 

Clay bricks and payers are currently manufactured 
using a stiff extrusion process. This proposal does 
not include significant changes to the brick forming 
process. 

5.3 Firing Process 

After forming, the product is dried, utilising waste 
heat from the subsequent firing process. 	This 
proposal includes provision for the additional dryers 
as well as the new tunnel kiln. These will be located 
adjacent to the existing kiln and dryers on the 
Eastern side of the plant. 

The proposed kiln will be similar though larger than 
the existing kiln. It will be fired using natural 
gas. Once completed the plant will have a capacity to 
produce 330,000 fired tonnes of product per year. 
This is equivalent to a plant total of 120 million 
Standard bricks. 

Exhaust emissions from both kilns are to be ducted to 
a new fluoride scrubber and vented to atmosphere via 
a new 35metre high stack. The control of emissions is 
outlined in Section 6.0. 

5.4 Construction Timetable 

It is proposed to commence site works for the kiln and 
dryer in January 1994 with construction of the kiln 
and dryers commencing in March and proceeding through 
to August. This timetable should enable commissioning 
to be completed by the end of October. 
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6. ENVIRONMENTAL EMISSIONS 

The brickmaking process involves the heating up of complex 
clay minerals with the subsequent liberation of water from 
the crystal structure and the formation of ceramic bonds or 
a glass phase which gives clay products their strength and 
durability. 

During this process the products of combustion, 
predominately carbon dioxide and water vapour, are vented 
to atmosphere. The heating process also liberates very 
small quantities of fluoride and chloride naturally 
occurring in the clay minerals. 	Of these, fluoride 
produces the only environmental emission of concern. This 
is due to the extremely high sensitivity of some plant 
species to gaseous fluoride. 

This proposal will consider the effect of fluoride 
emissions in detail. Other products of combustion such as 
chlorides, acid gases (HC1), smoke and particulate or dust 
emissions will also be considered, however, the 
environmental impacts of these substances are insignificant 
on the basis of the current operation although dust and 
smoke conditions for example have been included in the 
current operating licence. The addition of a new tunnel 
kiln will not significantly alter the current situation in 
relation to these materials. 

Appendix 2 Sections 2.1.2, 3.1.2 and 3.2.2 contain further 
information on HC1 emissions and supports this claim. 

The environmental noise impacts of this proposal have been 
considered by Herring Storer Acoustics. Their detailed 
report is set out in Appendix 4 and summarised in Section 
6.2. 

6.1 Fluoride Emissions 

Fluoride is a naturally occurring mineral in all 
clays. 	Its concentration can vary typically from 
50ppm to 700ppm. Chemical analysis of clays used by 
Midland Brick Company indicates that the typical 
concentration is in the order of 200ppm of which 15% 
is retained in the product after firing. 

Hydrogen fluoride is liberated by the high temperature 
reaction of water vapour with fluoride containing 
minerals. 

In the existing plant the fluoride is captured using 
a lime scrubber before venting exhaust gases to 
atmosphere. 	The typical removal efficiency for 
fluoride using this dry scrubbing technique is better 
than 90%. 

The typical layout and operating principle of the 
scrubber can be seen in Figure 6.1 and 6.2. 
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FIGURE 6.1 

LIBERATION OF FLUORIDE 

KILN REACTIONS 

CaF2 	+ H20 4 2HF + CaO 

2CaF2 	+ 	S102  9 	SIF4  + 	CaO 

SiF4 	+ 	2H20 - 	4HF + 	Si02  

REMOVAL OF FLUORIDE 

SCRUBBER REACTIONS 

2HF + CaCO3 	4 CaFe 	+ 

Steam 
HC1 + CaCO3 	 CaC1 	+ 

4- 

Steam 
SO + CaCO3 4 CaSO4  + 

H20 + Co2  

H20 + CO2  

Co2  

-13- 



STORAGE SILO 

REACTION 
CHAMBER 

A A A A 
LI 

A A i I 
1 	LI  

A A A A A 
A A A A 
A A A A 

A A A A 

--•1 lii

SEP  

I hj' DRUM 

WASTE 

RETURN 

RETURN 

4 
WASTE 

CASCADES 

INLET -P .+ OUTLET 

FIGURE 6.2 - LAYOUT OF SCRUBBER 



One of the major advantages of this type of scrubber 
is that it provides a fail safe method of preventing 
so called "bursts" of fluoride from escaping the 
brickworks. 	Firstly however, in the context of 
brickmaking using a continuous process through tunnel 
kilns, the concentration of fluoride emitted to the 
scrubbers is relatively constant. It is based on the 
production rate and the fluoride content of the clay. 
Therefore any burst of fluoride in this context would 
be limited in its size to the relatively low 
concentration of fluoride being emitted by the bricks 
on a continuous basis described above. It cannot be 
accumulated in the kiln and released as short bursts. 

This fluoride is all contained in the exhaust gases 
which are vented through gas scrubbers. In order for 
a burst of fluoride to occur a major failure of the 
ducting system or of the scrubber would be required. 
The maximum concentration however would never exceed 
the emission concentration described above. 

A further advantage of the scrubber proposed for the 
new kiln, which will be similar to the type currently 
in use at the Midland factory and also to those at 
other brick plants, is that the store of limestone in 
the reaction chamber has the capacity to remove 
fluoride without loss of scrubbing efficiency for at 
least a week, at full production, in the event of a 
failure in the lime recycling system. 

The design also incorporates two fans, a supply fan 
from the kiln exhaust to the scrubber and an exhaust 
fan from the scrubber to the stack. Each of these 
fans will have the capacity to maintain full scrubber 
operation in the event of either fan requiring 
maintenance. 

This scrubber will replace the existing scrubber at 
Whitemans which utilises a baghouse to filter out 
hydrogen fluoride. Based on operating experience with 
both types of scrubbers, the limestone scrubber 
described above is preferred, since it is more suited 
to continuous operation, does not require continual 
replacement of filter bags and has lower particulate 
emissions. 

The use of limestone chip cascade scrubbers is set out 
in Figure 6.2. These scrubbers which were designed 
specifically for clay brick and tile plants have 
become the preferred fluoride scrubber on brick plants 
throughout the World. 

Tables 6.1 and 6.2 contain the predicted exhaust 
characteristics and emission concentration. 	These 
figures represent the current plant emissions at full 
capacity as well as the predicted maximum emissions 
with a new kiln. 
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TABLE 6.1 - EXISTING FULL WAD 

Scrubber Stack 
Height 

m 

Exhaust 
Diameter 

m 

Exit 
Velocity 

ms 1  

Exhaust 

ahr 

Temp. 

C 
Vqlume  

Emission Rates 

HF 
gs 

HCl 
gs 

1120  
% v/v 

Partic\llates 
mgm 	STP 

1 28 1.37 12.6 35000 250 0.10 3.5 8 20 

2 35 1.58 19.2 80000 190 0.10 10.5 11 20 

3 35 1.40 17.0 48000 260 0.30 7.0 11 20 

4 28 1.32 12.7 40000 155 0.10 7.0 9 20 

5 28 1.32 12.7 40000 155 0.10 7.0 9 20 

W/Mans 22 1.50 11.1 45000 150 0.01 5.5 7 10 

Smoke all stacks 	0 	 di 
TABLE 6.2 - PROPOSED FULL WAD  

Scrubber Stack 
Height 

m 

Exhaust 
Diameter 

Exit 
Velo9.ty 

S 

Exhaust 
Vqum 
U11Z 
STP 

Temp. 

°C 

Emission Rates 

HF 
gs 

HC1 
gs 

1120  
% v/v 

Partictilates 
mgm 	STP  

1 28 1.37 12.6 35000 250 0.10 3.5 8 20 

2 35 1.58 19.2 80000 190 0.10 10.5 11 20 

3 35 1.40 14.1 38000 260 0.10 3.5 10 20 

4 28 1.32 12.7 40000 155 0.10 7.0 9 20 

5 28 1.32 12.7 40000 155 0.10 7.0 9 20 

6 35 .32 10.3 30000 190 0.10 3.5 8 20 

W/Mans 35 H1-50  17.5 80000 150 0.10 11.0 10 10 

Smoke all stacks 	0 

Note: STP = 0°C, 101.3 kPa 
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Table 6.3 contains a summary of existing licence 
conditions. 

In order to ensure there is no increase in total 
fluoride emissions as a result of the new kiln at 
Whitemans Brick, Midland Brick Company will commit to 
the construction of an additional fluoride scrubber at 
the Midland Brick factory as well as a scrubber for 
the proposed kiln. As a result of this commitment, 
once these changes are implemented, the Company will 
operate its plants with the following hydrogen 
fluoride mass emission: 

typical operation, plant at full capacity - 
0.7g per second 

maintain levels at better than - 
0.8g per second 80% of the time 

operational level never to be exceeded - 
1.0g  per second 

Once the new kiln is operational the proponent will 
commit to a reduction in the current level of fluoride 
emissions during periods when the plant is not being 
operated at full capacity. 

6.2 Noise Emissions 

Noise emissions from the existing plant were monitored 
by Herring Storer Acoustics. 
The results of the monitoring programme are contained 
in Appendix 4. 

Existing noise levels cannot be detected above ambient 
levels. The second kiln is unlikely to cause any 
change to current noise emissions. 

The relocation of the scrubber and installation of a 
new larger exhaust fan has been raised by Herring 
Storer Acoustics, as a possible source of increased 
noise. 

Midland Brick Company will commit to installing a fan 
system which does not exceed acceptable noise levels 
as established by the Environmental Protection 
Authority. 

6.3 Smoke, Particulate and Dust Emissions 

The current situation with all of these materials is 
that they are not generated in significant quantities 
in either the Midland Brick or the Whitemans 
factories. 
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TABLE 6.3 - EXISTING LICENCE CONDITIONS 

EPA Licence Number 

[HF] weighted average mgm 3  
STP, dry 

Particulates mgnc3  STP 

Dark Smoke (AS3543) 1989) 
4 minutes in any one hour 

20 minutes in any 24 hours 

MIDLAND BRICK 

2542 

30 

150 

<shade 1 

WHITEMANS BRICK 

2493 

5 

150 

<shade 1 
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The current operating licences for both sites contain 
limits for the emissions of these materials. Periodic 
monitoring has shown that both operations are well 
within current licence conditions. 

Since both the construction and operation of the new 
kiln will be similar to the existing kiln, it is 
unlikely there will be any change in these emissions. 

The Company will commit to meeting all its existing 
EPA licence requirements for dark smoke and dust 
emissions. 
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6.4 Acid Gas Emissions (Hydrogen Chloride) 

During the combustion process, low concentrations of 
acid gases are also emitted via the stack. Acid gases 
are defined as being any substance, which when 
absorbed in distilled water is capable of lowering its 
pH (that is increase its acidity). 	The major 
component of acid gas emissions from brick kilns in 
Western Australia is Hydrogen Chloride. 	For this 
reason acid gas emissions are often expressed as 
Hydrogen Chloride emissions. 	The operation of a 
second kiln will result in a slight increase in acid 
gas emissions. 	This increase is estimated to be 
approximately 14% for the purpose of modelling the 
likely emissions. 

Currently there are no environmental standards for the 
emission of acid gases, however, the Victorian EPA 
have established a design criteria as a guideline for 
acceptable ground level concentrations. 

The Victorian EPA design criteria for Hydrogen 
Chloride is 320ji.g/m3  for 3 minute concentrations. 

The Hydrogen Chloride emission data contained in Table 
6.1 and 6.2 was modelled by Dames and Moore (Appendix 
2), in order to predict the 3 minute ground level 
concentration, the modelling results indicate that the 
Victorian design guideline will not be exceeded, even 
with the addition of a new kiln. 

This is a very favourable result, given that the 
Victorian EPA guideline is for new plants and in this 
case it is being applied to an existing operation. 

6.5 Odour Emissions 

Odour is a difficult property to identify and/or 
quantify. Odour can often be detected by the human 
nose at concentrations well below the detection limit 
of even the most sophisticated instruments. 

The most commonly associated odour with the 
brickmaking operation is a burnt sugar or caramel 
smell. This is directly attributed to the addition of 
sugar as an efflorescence suppressant, during the 
forming process. 

This sugar is heated in the drying and firing process, 
creating the characteristic burnt sugar smell. 

This odour is totally harmless and almost impossible 
to eliminate. The only known substitutes for sugar 
are either barium carbonate or barium chloride which 
even if successful, would pose other more serious 
environmental problems. 
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7. POTENTIAL ENVIRONMENTAL IMPACTS AND MANAGEMENT 

The local environment has been the subject of many studies, 
the most recent and comprehensive being the Swan Valley 
Fluoride Programme2  undertaken by the Environmental 
Protection Authority. This CER will consider the findings 
of this report as well as work undertaken by Dames & Moore, 
Dr David Doley from the University of Queensland Department 
of Botany, and Herring Storer Acoustics. 

7.1 Swan Valley Fluoride Programme 

The results of a 2 year monitoring programme of the 
fluoride emissions from the ceramic manufacturers in 
the Swan Valley are contained in the Swan Valley 
Fluoride Programme - Final Report. The report has 
concluded that fluoride emissions are being adequately 
abated in the region. The monitoring results show a 
steady decline in atmospheric fluoride due to the 
installation of modern scrubbers at the Midland Brick 
plant. This has demonstrated both the success of the 
new scrubber technology and also the fact that at the 
low levels recorded, the environmental impacts of 
gaseous hydrogen fluoride emissions are now negligible 
even on the most sensitive plant species. 

The report has made several recommendations summarised 
below which are supported by Midland Brick Company and 
were adopted by Midland Brick Company well before the 
study was concluded. 

The Company will make a commitment to follow these 
recommendations if they proceed with this proposal. 

7. 1. 1 	"Summary of Recommendations of the Swan 
Valley Fluoride Programme 

That the clay product manufacturers in 
the vicinity of Midland, Caversham and 
Hazelmere conduct on going fluoride 
monitoring programmes, as required by 
the Environmental Protection Authority, 
which will provide an estimate of 
fluoride emissions into the atmosphere 
and measures of ambient concentrations 
at selected locations. 

That the clay product manufacturers in 
the vicinity of Midland, Caversham and 
Hazelmere conduct occasional biological 
surveys to assess fluoride induced 
stress on vegetation in the vicinity of 
their operations. 

Swan Valley Fluoride Programme - Final Report 

A report to the Environmental Protection Authority from the Technical Advisory Conmittee of the 
Swan Valley Fluoride Programe, available from the Western Australian EPA. 
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3. 	That clay product manufacturers located 
in the vicinity of Midland, Caversham 
and Hazelmere maintain their pollution 
control equipment to a standard which 
ensures airborne fluoride levels are 
kept below acceptable air quality 
standards adopted by the Environmental 
Protection Authori ty"3. 

7.2 Biological Surveys 

Dr David Doley from the University of Queensland 
Department of Botany has been engaged as a consultant 
by the Company for several years to assess the impact 
of fluoride on sensitive plant species. Dr Doley is 
well recognised as an expert on the effects of 
fluoride on vegetation. He has published a book on 
the subject as well as carrying out ongoing research 
and studies for the aluminium smelting industry on the 
East Coast of Australia. 

The biological survey carried out on December 14 and 
15 1992, is contained in Appendix 3. 

7.2.1 	Biological Survey Results 

The results of the survey contained in 
Appendix 3 indicate that outside the 
perimeter of the brickworks visible injury 
to sensitive plant species was very limited. 
The effect on vines in the Sandalford 
Estate, 1 Km to the North West of the 
Midland Brick kilns was negligible. 

Many of the native tree species surveyed by 
Dr Doley were growing vigorously. Many of 
these trees were part of a tree planting 
programme undertaken by Midland Brick 
Company several years ago to provide a 
visual screen for the plant. The success of 
this tree planting provides further evidence 
that fluoride emissions can be successfully 
controlled. 

Dr Doley's biological survey findings 
support the measured results of the Swan 
Valley Fluoride Monitoring Study. 	The 
surveys were commenced prior to the 
installations of the new scrubbers at 
Midland Brick Company. 	With the 
installation of the scrubbers these surveys 
have confirmed that the extent of visible 
injury to vegetation in the vicinity of the 
Midland Brick Works had contracted 
substantially. 

Page ii Swan Valley Fluoride Programe - Final Report 
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7.3 Fluoride Effects : Humans and Animals 

The effects of fluoride emissions on human health have 
not been considered in detail by this study since all 
previous work in the area as well as work by the 
Australian and New Zealand Environment Council4  has 
indicated that plants are 1000 times more sensitive 
than humans to fluoride. 

Given the measured concentrations and the injury 
symptoms on sensitive plant species there is 
absolutely no evidence to suggest that human or 
mammalian health could be affected. 

7.4 Air Dispersion Modelling Study 

From the above it can be seen that the current level 
of fluoride emissions is not a source of stress to the 
sensitive plant species in the local environment. In 
order to assess the impact of a new kiln and emission 
source Dames and Moore were engaged by the proponent 
and they used computer models to predict the likely 
effects of this new emission source. 

This technique is well recognised and accepted as a 
method of predicting the environmental impacts of new 
emission sources. The EPA have used this method as 
part of the Swan Valley Fluoride Programme and the 
metrological data used by the EPA was also used by 
Dames and Moore. A full report of this study is 
contained in Appendix 2. 

The conclusion of this study was that on the basis of 
an additional scrubber on the Midland Brick plant as 
well as a scrubber on the new kiln at Whitemans Brick 
that there would be no increase in the current maximum 
full load level of fluoride emissions. This result is 
achieved even with both plants operating continuously 
at full capacity. 

With the proposed changes to stack height and location 
as well as the additional scrubber at the Midland 
factory, the model predicts a further decrease in the 
level of ambient hydrogen fluoride. 

Given that the model is based on a worst case emission 
scenario with the entire plant at full capacity, it is 
anticipated that during normal operations even further 
reductions in hydrogen fluoride emissions will occur. 

4 - Page 1 National Goals for Fluoride in Ambient Air and Forage. 
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8. MONITORING 

8.1 Source and Ambient Fluoride Monitoring 

Existing licence conditions for the operation of the 
Midland Brick and Whitemans plant require that both 
stack emissions and ambient levels of fluoride be 
monitored by the licensee and reported to the EPA on 
a quarterly basis. It is proposed that the new kiln 
will be monitored in a similar manner. The existing 
network of ambient monitors appears adequate and 
should also provide a suitable basis for monitoring 
possible changes to concentrations of atmospheric 
fluoride. 	This will be confirmed through a 
continuation of biological surveys of the neighbouring 
vegetation. Should these reveal a need to extend the 
network of ambient monitors the necessary work will be 
carried out by the proponent. 

This approach is justified on the basis of the air 
dispersion modelling carried out by Dames and Moore, 
which shows that there will be negligible change in 
the spatial distribution of ambient fluoride levels. 
Their conclusion is reasonable since no increase in 
fluoride emissions will occur. 

8.2 Noise Emissions 

Environmental noise will be assessed once the plant is 
commissioned using the background levels obtained by 
Herring Storer Acoustics and contained in Appendix 4, 
together with allowable noise emission levels 
contained in Table 7.4. The plant will be designed 
taking these new environmental noise guidelines into 
consideration. 

On commissioning if environmental noise impacts are 
identified the Company will commit to carry out the 
required work in order to rectify or manage the 
problem to the satisfaction of the EPA. 
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9. CONCLUSION 

Based on the information contained in this CER and the 
supporting documents contained in the Appendices there will 
be a need for increased brick and paver production capacity 
by the proponent by October 1994. 

Extensive monitoring by the EPA and consultants employed by 
the proponent have confirmed minimal environmental impact 
from the existing operation. With the addition of a new 
kiln at Whitemans Brick and the commitment that the 
proponent will build an additional fluoride scrubber in the 
Midland plant, there will be a reduction in the level of 
fluoride emissions from those currently being achieved. 
This proposal will result in a further improvement on the 
current acceptable situation. 

It has also been noted that it is xpected that the plant 
will only be at full capacity approximately 25% of the 
time, which will enable older less efficient parts of the 
Midland plant to be shutdown, except for periods, when peak 
production is required. 

Given that the proposal will use proven technology, 
manufacture a product predominately for the export market, 
create at least 50 permanent jobs and enable an improvement 
of the existing environmental impact, it should be given 
approval to proceed. 
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10. COMMITMENTS 

General Commitments 

Midland Brick Company pty Ltd will adhere to the proposal as 
assessed by the Environmental Protection Authority and will 
fulfil the commitments made below. 

The increased production capacity in the form of an additional 
tunnel kiln and dryers will be built according to all relevant 
Government statutes and requirements and to the satisfaction of 
the Environmental Protection Authority. 

1. Waste Management Commitments 

All waste generated on the site will be disposed of by 
licensed disposal companies. 

waste machinery oil from plant and vehicles will be 
recycled 

solid waste will be disposed of at approved sites by 
licensed contractors 

rain water from the site will be discharged in to the 
Swan River via an existing settlement pond. 

2. Noise 

The proponent will comply with EPA noise regulations and 
will carry out further noise reduction measures if 
necessary to ensure compliance with EPA requirements. 

3. 	Stack Emissions 

Hydrogen Fluoride 

3.1 In order to ensure there is no increase in total 
fluoride emissions as a result of the new kiln at 
Whitemans Brick, Midland Brick Company will commit to 
the construction of an additional fluoride scrubber at 
the Midland Brick factory as well as a scrubber for 
the proposed kiln. As a result of this commitment, 
once these changes are implemented, the Company will 
operate its plants with the following hydrogen 
fluoride mass emission: 

typical operation, plant at full capacity - 
0.7g per second 

maintain levels at better than - 
0.8g per second 80% of the time 

operational level never to be exceeded - 
1 .Og per second 
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3.2 Quarterly reports of both source emissions from stacks 
as well as ambient fluoride concentrations will be 
produced and made available to the EPA. 

3.3 Should the current level of hydrogen fluoride 
emissions cause an unacceptable impact in the 
receiving environment the Company will co-operate with 
the EPA in order to ensure that the required 
corrective action is undertaken. 

3.4 Once the new kiln is operational the proponent will 
commit to a reduction in the current level of fluoride 
emissions during periods when the plant is not being 
operated at full capacity. 

3.5 Smoke and Dust Emissions 

The Company will commit to meeting all its existing 
licence requirements for dark smoke and dust 
emissions. 

Biological Surveys 

The Company will continue to engage a consultant acceptable 
to the EPA to assess the impact of fluorides on vegetation 
in the vicinity of the brickworks. 

Swan Valley Fluoride Programme 

The Company further commits to accepting the 
recommendations of the Swan Valley Fluoride Programme. 

"Summary of Recommendations of the Swan Valley Fluoride 
Programme 

That the clay product manufacturers in the vicinity of 
Midland, Caversham and Hazelmere conduct ongoing 
fluoride monitoring programmes, as required by the 
Environmental Protection Authority, which will provide 
an estimate of fluoride emissions into the atmosphere 
and measures of ambient concentrations at selected 
locations. 

That the clay product manufacturers in the vicinity of 
Midland, Caversham and Hazelmere conduct occasional 
biological surveys to assess fluoride induced stress 
on vegetation in the vicinity of their operations. 

That clay product manufacturers located in the 
vicinity of Midland, Caversham and Hazelmere maintain 
their pollution control equipment to a standard which 
ensures airborne fluoride levels are kept below 
acceptable air quality standards adopted by the 
Environmental Protection Authority". 
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6. Technological Change 

The Company will further commit to keep up to date with 
emission control technology. Where practical improvements 
in emission control technology occur these will be 
implemented. 
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GLOSSARY OF TERMS 

HCL hydrogen chloride 

HF hydrogen fluoride 

Particulates any particulate matter emitted from the stack 

Dark Smoke shade 1 or greater as defined by the Australian 
Standard Miniature Smoke Chart AS3543 

p.gm 3  micrograms per cubic metre of air 

mgm 3  milligrams per cubic metre of air 

gs 1  grams per second 

ppm milligrams per kilogram of material 

STP standard temperature and pressure 
ie: 0°C 1 atmosphere 

m3hr 1  cubic metres of air per hour 

ms 1  metres per second 

dB(A) decibels weighted on the A scale 

pH acid level based on scale of 1 to 14 with 1 being 
strong 	acid, 	7 	being 	neutral 	and 	14 	strong 
alkaline 
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APPENDIX 1 

ENVIRONMENTAL PROTECTION AUThORITY GUIDELINES 



DRAFT GUIDELINES FOR THE CONSULTATIVE PUBLIC ENVIRONMENTAL 
REVIEW ON THE ADDITIONAL TUNNEL KILN FOR WHITEMANS BRICK. 

These guidelines identify issues that should be addressed within the Consultative 
Environmental Review(CER). They are not intended to be exhaustive and the proponent may 
consider that other issues should also be included in the document. 

The CER should facilitate public review of the key environmental issues. The CER is intended 
to be a brief document: its purpose should be explained, and the contents should be concise and 
accurate as well as being readily understood. Specialist information and technical description 
should be included where it assists in the understanding of the proposal. It may be appropriate 
to include ancillary information in technical appendices. 

Where specific information has been requested by a Government Department or the Local 
Authority, this should be included in the document. 

1. 	SUMMARY 

The CER should contain a brief summary of: 

salient features of the proposal making reference to previous development of the site; 

technology and procedures proposed to meet the EPA's gaseous fluoride (expressed as 
hydrogen fluoride), other gaseous, and noise emission contrQl requirements; 

description of receiving environment, if any, and an analysis of potential environmental 
impacts and their significance; 

environmental monitoring and management programmes, safeguards and commitments, 
and conclusions. 

2. INTRODUCTION 

The major issues that need to be addressed in this report are, the emissions of any gaseous or 
particulate component in the process's exhaust and/or fugitive emissions, and noise. 

It is expected that the gaseous component will include but not be limited to: acidic inorganic and 
organic gases, sulphur dioxide, oxides of nitrogen, hydrogen chloride, carbon monoxide and 
hydrocarbons. 

It is expected that the particulate component will include but not be limited to: any particulates or 
particle whether inorganic or organic which may be emitted from the process. 

The CER should also include the following: 

identification of proponent and responsible authorities; 

brief history of previous developments; 

brief details of the scope and timing of the proposal; 

relevant statutory requirements and approvals; and 

scope, purpose, and structure of the CER. 



NEED FOR THE PROPOSAL 

It is necessary to explain why an additional tunnel kiln is required at this time on the existing 
site. Broad costs and benefits of the proposal at local and regional levels could also be 
discussed. 

PROPOSED LOCATION 

The location is to be described, including: 

cadasual information; 

a detailed site plan showing the location of all existing and proposed suuctures. The site 
plan should indicate the physical dimensions of all existing and proposed suuctures and 
the proposed location for the proposed kiln exhaust. 

The detailed site plan will enable an accurate determination of the proposed kiln 
exhaust's dispersion characteristics. 

The site plan should provide details for the provision of services including drainage. 

PROCESS DESCRIPTION 

As the proposal is a duplication of the existing operation, there need only be a brief, yet 
pertinent, description of the process. If there are significant changes to the existing process then 
there should be a clear description of each stage of the new process. An indication of the 
ultimate proposed capacity (quantity of product) of the plant should be provided. A construction 
time-table should also be outlined. 

FLUORIDE AND NOISE EMISSIONS 

The CER should discuss the issues of gaseous, particulate and noise emissions in terms of the 
licence conditions placed on the existing site. In particular the CER should discuss the 
management of fluoride emissions. A schematic diagram(s) of the process circuit and details of 
the process generating the gaseous wastes and or dust is required. 

To this end, the CER should include: 

. 	a description of the gas emission system which should include the following: particulate 
composition and size; velocity, temperature and humidity of emission; and stack height 
and air pollution conuol snategies and technology. 

noise levels in the receiving environment and how they compare with the existing 
requirements of the EPA. 

SITE, POTENTIAL ENVIRONMENTAL IMPACTS AND MANAGEMENT 

This section should describe the overall effect on the environment by the addition of a second 
tunnel kiln. Potential impacts should be quantified where possible, and criteria for making 
assessments of their significance should be demonstrated. 

The CER should also indicate approaches that will be adopted to ameliorate and manage the 
identified impacts from fluoride or noise emissions. 

MONITORING 



Key environmental issues such as fluoride and noise emissions will require monitoring to 
ensure that they meet EPA requirements. The monitoring for these emissions and any others 
deemed appropriate may be directed at source emissions and ambient concentrations. The 
specification of the monitoring systems should be given and responsibility for the operation of 
that system should be assigned. 

9: 	CONCLUSION 

ADDITIONAL INFORMATION 

GUIDELINES 

A copy of these guidelines should be included in the document. 

REFERENCES 

All references should be listed. 

APPENDICES 

Where detailed technical or supporting documentation is required, this should be placed in 
appendices. 

COMMITMENTS 

Where an environmental problem has the potential to occur the proponent should cover this 
potential problem with a commitment to rectify it. Where appropriate, the commitment should 
include (a) who will do the work, (b) what is the nature of the work, (c) when the work will be 
carried out and (d) to whose satisfaction the work will be carried out, and when appropriate(e) 
where the work will be carried Out. 

A standard commitment regarding decommissioning the plant is required by the Authority. The 
substance of the commitment can be seen in recent EPA assessment reports. 

Commitments should be numbered. 

GLOSSARY 

A glossary should be provided in which all technical terms, and unfamiliar abbreviations and 
units of measurement are explained in everyday language. 

HOW TO MAKE A PUBLIC SUBMISSION 

The CER should include instructions for the public on how to make submissions. These 
instructions should be at the beginning of the document. 
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AIR DISPERSION MODELLING STUDY 

PROPOSED WHITEMAN BRICK EXPANSION 

1.0 INTRODUCTION 

Midland Brick Company Pty Limited (MBC) manufacture bricks and payers at the Midland 

Brick and Whiteman Brick plants in Middle Swan. The general locations of these brickworks 

are shown on Figure 1. Clay is mined, crushed, shaped and then fired in kilns which utilise 

natural gas. Midland Brick currently has eight kilns and Whiteman Brick has one kiln in 

operation. MBC propose to expand the Whiteman Brick site to include a second kiln to add 

flexibility and increased production potential to the plant. Dames & Moore has been requested 

by MBC to undertake air dispersion modelling of the hydrogen fluoride emissions for the 

existing and proposed plant emission scenarios. 

This report presents details of the work undertaken by Dames & Moore during this study. 

2.0 RELEVANT INFORMATION 

2.1 	AIR QUALITY CRITERIA 

2.1.1 hydrogen Fluoride 

The Swan Valley Fluoride Programme Final Report (Technical Advisory Committee of the 

Swan Valley Fluoride Programme, 1992), primarily compiled by the EPA, utilised the 

Australian and New Zealand Environmental Council (ANZEC) air quality guidelines which are 

presented in Table 1. 

TABLE 1 

ANZEC AMBIENT FLUORIDE GOALS 

Maximum Acceptable Ambient Hydrogen Fluoride 
Averaging Time 	 Concentrations (jig/rn3) 

General Land Use 
	

Specialised Land Use 

12 hours 3.7 1.8 

24 hours 2.9 1.5 

7 days 1.7 0.8 

30 days 0.84 0.4 

90 days 0.5 0.25 
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The General Land Use goals are designed to protect most of the sensitive species in the natural 

environment. The Specialised Land Use goals are applied when commercially valuable plants 

which have been demonstrated to be very sensitive to fluoride are being considered. The EPA 

(lain Cameron, pers. comm.) has stated that it utilised the Specialised Land Use goals in 

determining the acceptability of the measured and modelled groundlevel impacts of the 

hydrogen fluoride emissions during the Swan Valley Fluoride Study. In addition, the EPA has 

indicated that they are primarily interested in the 7-day and 90-day standards. 

2.1.2 Hydrogen Chloride 

The EPA do not have any ambient standards for groundlevel concentrations of hydrogen 

chloride but generally utilise the Victorian EPA design criteria as a guideline for acceptable 

concentrations. The Victorian EPA design criteria for hydrogen chloride is 320pg/m3  (ie. 

0.2ppm) for 3-minute averaged concentrations. 

2.2 	EMISSIONS INFORMATION 

Two emission scenarios have been considered in the air dispersion modelling exercise: 

existing full load; and 

new full load (ie. new Whiteman Brick kiln and a new scrubber at Midland Brick added 

(discharging through the existing number 1 stack)). 

Table 2 presents the emissions data for both Midland Brick and Whiteman Brick for each 

scenario. These data were supplied by MBC and have been utilised in the air dispersion 

modelling. 

The clay utilised in the brick and paver manufacturing process contains variable amounts of 

fluorides, chlorides and suiphates which are partially liberated during firing in the kilns. 

These emissions, in the form of hydrogen fluoride, hydrogen chloride and sulphur dioxide, are 

directed through a dry gas scrubbing system before being vented to the atmosphere through 

stacks. Primarily, the dry gas scrubbing system is designed to remove the majority of the 

hydrogen fluoride from the gas stream before it is emitted to the atmosphere. 
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TABLE 2 

EMISSIONS INFORMATION FOR MIDLAND BRICK 
AND WHITEMAN BRICK 

Stack 	Height 	Diameter 
(Scrubber) 

(m) 	(m) 

Emission Rate 
(g / s) 

HF 	HC1 

Temp. 

(VC) 

Exit 
Velocity 

(m/s) 

Midland Brick - Existing Full Load 

1 	 28 	1.37 0.10 3.5 250 12.6 

2 	 35 	1.58 0.10 10.5 190 19.2 

3 	 35 	1.40 0.30 7.0 260 17.0 

4 	 28 	1.32 0.10 7.0 155 12.7 

5 	 28 	1.32 0.10 7.0 155 12.7 

Whiteman Brick - Existing Full Load 

22 	1.50 0.01 5.5 150 11.1 

Midland Brick - Proposed Full Load 

1 	 35 	1.34 	0.20 	7.0 	220 	20.2 

2 	 35 	1.58 	0.10 	10.5 	190 	19.2 

3 	 35 	1.40 	0.10 	3.5 	260 	14.1 

4 	 35 	1.20 	0.10 	7.0 	155 	15.4 

5 	 35 	1.20 	0.10 	7.0 	155 	15.4 

Whiteman Brick - Proposed Full Load 

35 	1.50 	0.10 	11.0 	150 	17.5 

The MBC plant ground level is approximately 4m Above Mean Sea Level (AMSL). The 

brickworks is surrounded by a ridge line which is 9 to 12 metres AMSL and the surrounding 

area is typically 8 to 12 metres AMSL. Therefore, for the purposes of air dispersion modelling, 

it has been assumed that the actual stack heights presented in Table 1 are Sm higher than the 

effective stack height. The effective stack height (ie. the stack height presented in Table 2 

minus eight metres) has been used in the air dispersion study. 
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2.3 	AIR DISPERSION MODEL 

The Gaussian air dispersion model AUSPLUME has been used in this study. AUSPLUME was 

developed by VEPA for use as a regulatory tool and is currently undergoing a major upgrade. 

Version 1.61) of AUSPLUME was utilised for this study to model the cumulative impact of all 

of the MBC sources together with Whiteman Brick emissions. This version of AUSPLUME was 

developed from the United States Environmental Protection Agency (US EPA) ISCST model 

and is widely used throughout Australia by Regulatory Authorities and air modelling 

consultants. 

AUSPLUME was one of the models utilised during the Swan Valley Fluoride Programme. 

These studies found that the model showed very good accuracy in all of the analyses, although 

it was noted that AUSPLUME tended to over-predict the impact of the emissions from Midland 

Brick. Therefore, it can be concluded that AUSPLUME is an appropriate model to use for 

modelling the emissions from Midland Brick and that the predicted concentrations are likely to 

be conservative. 

The meteorological data used by AUSPLUME generally comprises time series data directly 

related to the area being studied. This data set would contain 1-hourly averages of wind speed, 

wind direction, air temperature, atmospheric stability class and the atmospheric mixing depth. 

If additional data (for example, sigma theta) are available then AUSPLUME can utilise this 

information as well. 

	

2.4 	METEOROLOGICAL DATA 

MBC and EPA both collect meteorological data in the area around the MBC brickworks. MBC 

operate a Lambrect Woelfie anemometer which is located to the south-west of the brickworks. 

This anemometer records the wind direction and the wind run (the amount of air that has gone 

past the anemometer per unit time) on a strip chart which has to be manually digitised. It is 

also possible to estimate the standard deviation of the wind direction from the anemometer 

chart. 
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The EPA has operated a Unidata meteorological station approximately 150m west of the 

brickworks. This station recorded: 

wind speed; 

wind direction; 

standard deviation of wind direction (sigma theta); 

air temperature; 

solar radiation; and 

rainfall. 

The parameter information was sampled every 0.25 seconds and the arithmetic average was 

recorded every 30-minutes by the data logger. The 30-minute averaged data was unloaded 

directly onto a computer from the data logger and the information was processed, analysed and 

stored for future use. 

In addition, the EPA operate a second, dual level, station at Taylor Park, Caversham. This 

station records a comprehensive range of meteorological parameters and is now utilised as the 

major meteorological station in the area. 

The Bureau of Meteorology collect a variety of data at Perth Airport and other stations in the 

general area. Of particular use for the purpose of this study is a morning radiosonde flight 

that determines the temperature profile with height. This radiosonde profile, in conjunction 

with other surface meteorological data, can be used to determine the atmospheric mixing depth. 

The percentage cloud data collected at Perth Airport by the Bureau of Meteorology has been 

obtained for use in the determination of atmospheric stability. 

Primarily, the data collected by the EPA at the MBC site has been used in this study as it 

represents the most site-specific data available. The morning vertical temperature profile, and 

the percentage cloud cover data collected by the Bureau of Meteorology, have been used to 

complete the required data set. 

The data collected at the MBC site (by the EPA) during 1989 has been processed into a format 

suitable for use by AUSPLUME. 	The overall data recovery for the year was 

approximately 95%. 
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2.4.1 Wind Patterns 

The 1989 annual average and seasonal windroses are presented in Figure 2. The annual 

windrose shows the regular occurrence of east-south-east to south-east and south-south-west to 

west-south-west winds. The summer windrose reflects the typical morning synoptic east-south-

east winds and the afternoon sea breezes from the south-south-west to west-south-west. In the 

autumn months the occurrence of these sea breezes decreases and the synoptic east-south-east 

winds dominate. During the winter months the predominant winds are from the north-north-

east. The spring months show a dominance of west-north-westerly to south-south-westerly 

winds. 

2.4.2 Classification of Atmospheric Stability 

Atmospheric stability provides an indication of the degree of mixing in the atmosphere and has 

been determined using: 

the scheme of Smith (as reported in Pasquil, 1974), which uses solar radiation, wind 

speed and cloud cover, for day-time conditions; and 

the modified sigma theta scheme (Mitchell, 1982), which uses wind speed and the 

standard deviation of the wind direction (sigma theta), for night-time conditions. 

Day-time was nominally defined as existing between 0600 and 1800 hours, unless the incoming 

solar radiation was greater than 100 W/m2. 

Atmospheric stability has been categorised into six discrete classes ranging from "A class (very 

unstable), through "D class (neutral) to F" class (very stable). The frequency occurrence of 

the atmospheric stability classes determined using this methodology are presented in Table 3. 

Table 3 shows that unstable conditions (A, B and C class) occur for about 37% of the time, 

while stable conditions (E and F class) occur for about 38% of the time. 

Figure 3 presents the stability dependent windroses for the 1989 meteorological data. These 

windroses indicate that stability classes A, B and D can occur under any wind direction. C 

class stability predominantly occurs under west-south-west to south-west winds. South-west to 

south-south-west winds and east-south-east winds are the dominant wind directions during 
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conditions associated with E class stability. The very stable conditions are generally associated 

with calm conditions (ie. wind speed less than 0.5m/s) in addition to the light north-north-

easterly and south-south-westerly winds. 

TABLE 3 

FREQUENCY OCCURRENCE OF STABILITY CLASSES 

Stability Class 	 Percentage Occurrence 

A 3.6 

B 12.8 

C 20.6 

D 25.1 

E 31.6 

F 6.3 

2.4.3 Determination of Atmospheric Mixing Depth 

The atmospheric mixing depth was defined by Pasquil (1974) as that depth, or height, of the 

atmospheric boundary layer within which turbulent motions are able to disperse airborne 

contaminants. Above this level, the air is gravitationally stable with relatively little or no 

turbulent activity and may act as a lid to the vertical transport of pollutants. The layer of air 

below the atmospheric mixing depth is known as a well mixed layer (WML). Typically the 

most common type of WML occurs during the day-time as the night-time stable temperature 

profile is eroded by surface heating and mechanical turbulence. In this situation the WML 

occurs beneath a radiation inversion which has formed because of the radiative cooling of the 

earths' surface at night. 

The daily mixing heights were determined using the Bureau of Meteorology morning 

radiosonde profile from Perth Airport and the air temperature data collected at Midland Brick. 

The mixing height was set at the intersection point between the morning temperature profile 

and the dry adiabatic lapse rate originating from the current air temperature measured at the 

Midland Brick site. 

DAMES & MOORE 



Table 4 presents the calculated frequency occurrence of the estimated mixing depth between 

0500 and 1800 hours. This table indicates that approximately 14.5% of the estimated mixing 

depths were below 200m. These low mixing depths could result in limited mixing conditions 

that may increase the maximum predicted groundlevel concentrations. The low mixing depths 

typically occurred between 0600 and 0900 hours. The majority of high mixing depths occurred 

from after 1100 hours. 

TABLE 4 

FREQUENCY OCCURRENCE OF MIXING DEPTH 
0500 TO 1800 HOURS 

Mixing Depth Range 	 Percentage Occurrence 
(m) 

> 800 64.8 

600 - 800 5.6 

400 - 600 7.6 

200 - 400 7.5 

0 - 200 14.5 

3.0 MODELLING RESULTS 

3.1 	EXISTING FULL LOAD EMISSIONS SCENARIO 

3.1.1 Hydrogen Fluoride 

The cumulative groundlevel concentrations of hydrogen fluoride resulting from the existing full 

load emissions from both Midland Brick and Whiteman Brick were modelled utilising 

AUSPLUME. The predicted groundlevel concentrations are illustrated in Figure 4 to Figure 7. 

Figure 4 presents the predicted annual average groundlevel concentration of hydrogen fluoride. 

The maximum groundlevel concentration of 0.13pg/m3  was predicted to occur to the north-west 

of Midland Brick. 

Figure 5 presents the predicted maximum 24-hour groundlevel concentrations of hydrogen 

fluoride resulting from the current full load emissions scenario. The maximum concentration of 

1.18pg/m3  was predicted to occur to the north-west of Midland Brick and is below the 

recommended objective of 1.5pg/m3. The maximum predicted 24-hour concentrations were less 

than 1.Opg/m3  in all other areas. 
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The maximum predicted 7-day average groundlevel concentrations of hydrogen fluoride are 

presented in Figure 6. As for the annual and 24-hour average groundlevel concentrations, the 

maximum predicted concentration of 0.62j.ig/m3  occurred to the north-west of Midland Brick. 

This maximum concentration is below the objective of 0.8.ig/m3. The maximum predicted 7-day 

average groundlevel concentrations over the majority of the modelled area were below 0.4pg/m3. 

Figure 7 presents the predicted maximum 3-month (90-day) average groundlevel concentrations 

of hydrogen fluoride. The maximum predicted concentration of 0.25jig/m3  is the same as the 

objective of 0.25pg1m3. The objective was predicted to be approached over a small area to the 

north-west of Midland Brick. The assumption that all of the kilns are operating at full 

production continuously is conservative and a more realistic emission scenario should result in 

the 90-day objective being met. 

3.1.2 Hydrogen Chloride 

Figure 8 presents the predicted maximum 3-minute average groundlevel concentrations of 

hydrogen chloride. The maximum concentration of 620j.ig/m3  is predicted to occur very close to 

the emission sources. The major area of impact away from the sources is predicted to occur to 

the west of Midland Brick with concentrations in the order of 200pgIm3. The concentrations 

predicted in this area is below the Victorian EPA design level criteria of 320pg/m3. 

3.2 	PROPOSED FULL LOAD EMISSIONS SCENARIO 

3.2.1 Hydrogen Fluoride 

The proposed full load emissions scenario is similar to the existing scenario except for: 

the addition of a new kiln, scrubber and stack at Whiteman Brick; 

the addition of a new scrubber with the emissions discharged through the existing 

number 1 stack and stack at Midland Brick; and 

increasing the stack height for stack numbers 1, 4 & 5 from 28m to 35m. 

MBC propose to emit the emissions from both of the Whiteman Brick kilns through a single 

35m high stack located slightly south-west of the existing stack. 
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The cumulative groundlevel concentrations of hydrogen fluoride resulting from the proposed 

full load emissions from Whiteman Brick and the existing full load emissions from Midland 

Brick were modelled utilising AUSPLUME. The predicted 7-day and 3-month (90-day) average 

groundlevel concentrations are presented in Figures 9 and 10 respectively. Both of these 

figures show a decrease in the maximum predicted concentrations presented in Figures 6 and 7 

for the existing situation, reflecting the modifications made at Midland Brick. The maximum 

predicted 7-day averaged concentration was 0.47pg/m3  while the maximum predicted 3-month 

average concentration was 0.19jigI0. Both of these maxima are below the EPA objectives for 

sensitive land use. 

3.2.2 Hydrogen Chloride 

The predicted maximum 3-minute average groundlevel concentrations of hydrogen chloride are 

presented in Figure 11. The predicted concentrations for areas removed from the emission 

sources are below the Victorian EPA design criteria (for new emission sources) of 320.1g/m3. 

The proposed full load emissions scenario results in a decrease in the area predicted to exceed 

200ig/m3. 

4.0 CONCLUSIONS 

Air dispersion modelling of the existing emissions from Midland Brick and Whiteman Brick has 

indicated that the predicted groundlevel concentrations of hydrogen fluoride are below the 

likely ambient objectives. The exception to this is the predicted equalling of the 3-month (90-

day) ambient objective over a small area to the north-west of Midland Brick for the full load 

emission scenario. 

The inclusion of the new kiln and the new stack for the combined emissions at Whiteman 

Brick, in conjunction with modifications at Midland Brick, is predicted to result in decreases in 

the groundlevel concentrations of hydrogen fluoride. The predicted annual average and the 

maximum 1-hour, 24-hour, 7-day and 3 month average concentrations are lower than those 

predicted for the existing scenario. The modelling of the proposed scenario predicts that the 3-

month (90-day) averaged concentration will decrease to below the ambient objective. The 

assumption that all of the kilns are operating at full production continuously is conservative 

and a more realistic emission scenarios would result in further reduced ambient concentrations. 
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The modelling of the hydrogen chloride emissions showed that the existing situation is also 

predicted to improve due to the modifications. The Victorian EPA design criteria for new 

emission sources is not predicted to be exceeded for areas removed from the sources for both 

the existing and proposed full load scenarios. The predicted groundlevel concentrations of 

hydrogen chloride under the proposed scenario are lower than those predicted for the existing 

situation. 

The Swan Valley Fluoride Programme Final Report found that the Ausplume model generally 

over-predicted the groundlevel concentrations when compared to the monitoring data around 

Midland and Whiteman Brick. In can be concluded, therefore, that the predicted groundlevel 

concentrations are conservative. 

In summary, the addition of a second kiln at Whiteman Brick in combination with a new 

common stack and a new scrubber at Midland Brick is expected to result in an improvement 

when compared to the existing groundlevel concentrations of hydrogen fluoride and hydrogen 

chloride. 
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SUMMARY 

A visual assessment was made of the condition of vegetation on and in the 

vicinity of the Midland Brick Company Pty Ltd works in December 1992. This 

inspection continued a series of annual inspections designed to monitor the 

effects of gaseous emissions, particularly of hydrogen fluoride, on 

vegetation. Favourable growing conditions for trees and shrubs and levels of 

fluoride emissions had combined to produce vigorous growth during the current 

season, with visible injury largely contained within the brickworks property, 

and only very minor injury visible in Australian native tree and shrub species 

beyond the property. Plants growing in domestic gardens were almost entirely 

free of visible injury, and there was no evidence of fluoride injury in 

vegetables, fruit trees, or grape vines. 	In relation to the proposed 

expansion of the Whitemans Brick operation, the predicted ground level 

fluoride concentrations are very similar to those occurring at present, and 

it is concluded that the pattern of injury distribution attributable to 

fluoride will also be similar. 

INTRODUCTION 

Plant species are about one thousand times more sensitive to gaseous fluoride 

than are humans and most other animals, so they are very useful indicators of 

environmental quality as it relates to fluoride. There is a great deal of 

variation in the sensitivity of different plant species to fluoride, and the 

stage of growth and other environmental conditions may affect the response of 

plants. In general, one of the most sensitive indicators of fluoride effects 

in the Australian environment is the appearance of visible injury to some 

native tree and shrub species. Among these plants, several species of 

eucalyptus are very sensitive, including marri (Eucalyptus calophylla) and 

blackboy (Xanthorrhoea preissii) in the Perth region. Introduced species that 

are also sensitive include spotted gum (Eucalyptus maculata), lemon scented 

gum (Eucalyptus c.itriodora) and southern mahogany (Eucalyptus botryoides). 

Amongst domesticated species, grapevines (Vitis vinifera) and gladiolus are 

sensitive. 
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The pattern of distribution of gaseous fluoride from a source can be monitored 

to some extent by examining the occurrence of visible injury symptoms in 

foliage of fluoride sensitive plant species. If there are no visible injury 

symptoms, then it is unlikely that there will be measurable effects on growth 

of plants or on the quality of their fruits. Within the area of occurrence 

of visible injury symptoms, there may be effects on growth, depending on the 
type and extent of the injury symptom. 

Symptoms 

Several injury symptoms are characteristic of fluoride, but none is due only 

to fluoride, and there may be several possible causes of injury to one plant 

or even one leaf. The typical symptoms are: (1) necrosis or death of portion 

of the leaf, usually the tip or margins, in which the necrotic (dead) tissue 

is reddish brown in colour, and separated from the living tissue by a narrow 

but distinct red border; (2) chlorosis or yellowing of the tips, margins or 

interveinal tissues (areas between the larger veins); (3) cupping, undulation 

or buckling of the lamina (leaf blade), caused by fluoride exposure during the 
period of leaf expansion; (4) anthocyanin (tanin.-like material) accumulation 

at the leaf tip, margins or between major veins; (5) premature senescence or 

ageing and shedding of leaves. Each species exhibits a characteristic set of 

symptoms, with a progression from one to several as the level of fluoride 
exposure increases. 

An important aspect of the assessment of visible injury symptoms is the 

recognition that several environmental factors may lead to the appearance of 

symptoms described above as being caused by fluoride. For example, high 

temperatures and water shortages may result in necrosis, chlorosis, leaf 

deformation, and premature shedding in different species. 	Nutrient 
deficiencies often result in chlorosis, and cold can cause anthocyanin 

accumulation (reddening of leaves), necrosis and premature shedding. Other 

atmospheric pollutants can also cause necrosis, chlorosis, and premature 

shedding. Therefore, the use of visible injury symptoms for the detection of 

fluoride effects must take account of other environmental stresses in each of 

the species assessed, so that visible injury assessment is never an absolute 

indication of fluoride effects, and it should always be correlated with other 
information. 

METHODOLOGY 

The survey was conducted primarily using native trees and shrub species. 

Several species were widely distributed, either by natural occurrence or 

planting around the brickworks and the surrounding area. Their evergreen 

habit meant that foliage was exposed to the environment through at least one 

year, and their perennial nature meant that individual plants could be 

monitored from year to year. For each species and each location surveyed, the 

range of symptoms was described, and where the symptoms were reasonably 
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consistent between adjacent plants, and where the pattern of distribution of 

symptoms could be correlated with a likely pattern of distribution of fluoride 

in the air, the evidence was accepted as indicating a fluoride effect. This 

subjective assessment has been found to be sufficiently consistent in its 

results, and consistent with mathematical predictions of ground level fluoride 

concentrations, that is regarded as a useful technique. It has been applied 

in the Midland Brick Company area since 1989. 

RESULTS 

The most likely distributed naturally occurring tree species is the fluoride 
sensitive marri (Eucalyptus calophylla). The characteristic injury symptoms 

are, in order of increasing effect, chiorosis of the leaf margins, cupping or 

undulation of the leaf, necrosis of the tip and the margins of the leaf, and 

leaf shedding. Chlorosis and cupping of leaves occur principally during the 

period of leaf expansion, that is spring or early summer. Consequently, the 

distribution of these symptoms reflects fluoride concentrations in the air 

during spring and summer. In the vicinity of the brickwork, very slight 

marginal chlorosis could be observed within the area shown in Fig. 1. General 

yellowing of leaves, cupping and necrosis could be observed throughout the 

Midland area, but in most cases, these symptoms could be attributed to insect 

attack. The rate of leaf production and stem elongation and leaf size were 

not visibly affected on trees showing typical fluoride injury symptoms, the 

exception being sites within 100 m of the brick kilns at the Midland yard. 

In this smaller area, some reduction in leaf size could be detected, and 

possibly a reduction in growth rate. One of the causes of injury to marri 

regrowth near the brickworks was considered to be waterlogging. This was most 

obvious in the drainage line to the southeast of the clay shed, and had been 

accentuated by the unusually wet winter and spring in 1992. In this area, 

regrowth of marri following a fire in 1990 was dense (Fig. 2), and generally 

vigorous on the better drained slopes, and seedling regeneration was abundant. 

This evidence indicates that the viability of marri is not at risk in the 

immediate vicinity of the brickworks. 

Another fluoride sensitive native species is blackboy (Xanthorrhoea preissii). 

The principal areas of occurrence are to the north and south of the Swan 

District Hospital. At both these locations, a fluoride associated symptom of 

tip necrosis of leaves could be observed, but it was rarely greater that 5% 

of the length of young leaves and 15% of the length of old leaves. In 

addition, leaves of most plants were dense, about 1 metre long, and held 

erect, indicating relatively vigorous plants. 	Several plants carried 

flowering stalks up to 2.5 in tall, with numerous fertile flowers (Fig. 2). 

In other regions, the shrivelling of the flowering stalk is one of the most 

sensitive indicators of fluoride effects on blackboys. Since no such symptoms 

occurred near the Midland Brick property, it is concluded that the fluoride 

levels in the environment are relatively low, even close to the perimeter of 
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the works. Near the hospital, some of the injury to blackboy leaves could 

possibly be attributed to highway traffic. 

Flooded gum (Eucalyptus rudis) is common along the banks of the Swan River and 

tributaries, and in wet depressions around the brickworks site. 	It is 

regarded as fluoride tolerant (Doley 1986), but develops chiorosis at the 
margins of leaves and between veins, and undulation or cupping of the leaves 

at relatively low ambient fluoride concentrations. Mild injury symptoms 

attributable to fluoride were observed on trees on both banks of the Swan 

River immediately north of the Midland kilns, but these symptoms did not 

impair vigorous shoot growth (Fig. 3). Slight symptoms were evident between 

Reg Bond Reserve and a point about 200 m downstream from the Middle Swan Road 

bridge. This species showed very few symptoms where it occurred to the south 
of the brickworks. 

Grapevine is regarded as very sensitive to fluoride injury. Isolated plants 

were observed in domestic gardens to the south and east of the brickworks, and 

in no case was there evidence of injury attributable to fluoride. Vines in 

the Sandalford Vineyard and in an adjacent area managed by Mr J Roe showed 

scattered spot necrosis to 2% of leaf area in 10% of leaves. This represented 

0.2% of total leaf area, and would be an insignificant loss of functional leaf 

area. It could not be established that this injury was due to fluoride. 

A few specimens of spotted gum occurred in the vicinity of the brickworks. 

Very slight chiorosis of leaf margins was observed on some trees at the 

Sandalford Vineyard cellars, at the northern side of La Salle College, but not 
at the junction of Roe and Great Northern Highways. 

Trees planted on the Midland Brickworks property had grown substantially 

during the previous two years, and were growing vigorously at the time of 

inspection (Figs. 4 and 5). This vigour in species with a range of fluoride 

sensitivities indicates that, even within 50 m of the brick kilns, the effects 

of fluoride emissions are limited. The impact of the Whitemans kiln on 

vegetation in its vicinity was difficult to detect. 

CONCLUSIONS 

The survey confirmed that the extent of visible injury to vegetation in the 

vicinity of Midland Brick works had contracted substantially in three years. 

Within the works perimeter, visible injury was limited, and in the current 

growing season at least, it was not associated with any prominent loss of 

vigour of trees or shrubs. Outside the brickworks property limits, evidence 

of fluoride injury in the most sensitive species, marri, grapevine and 

blackboy, was limited, and there was no evidence of a loss of plant vigour 
that could be associated with fluoride exposure. 
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There were two principal directions in which fluoride injury symptoms were 

observed, to the northwest, and the northeast (Fig. 1). These directions are 

associated with the patterns of wind in the summer months (Dames and Moore 

1992). Such an association is reasonable, since the majority of shoot growth 

in native plant species, and in grapevines, occurs in the early summer, and 

in general young foliage is more susceptible to injury than previously matured 

foliage (Doley 1986). When the 3 month average ground level concentrations 

predicated by Dames and Moore (1992) for existing full load conditions are 

compared with the pattern of distribution of injury symptoms in the most 

sensitive species, it can be seen that in the northwesterly direction, injury 

is associated with an average ambient fluoride concentration of about 0.2511g 

F m 3, in the northeasterly direction, the limit of injury distribution was 
associated with an average ambient fluoride concentration of about 0.171g F 
m 3. It is important to note that, within the works perimeter and on the 
northern river bank opposite the brick kilns, visible injury symptoms occurred 

at locations were the dispersion model predicted ground level concentrations 

below 0.1 or even 0.05jig F m 3. This does not indicate that the species 
occurring in this area are injured at such low concentrations, but that there 

are sources or dispersion effects that cannot be modelled precisely by the 

techniques available. Nevertheless, it is very clear that the geographical 

extent of these fluoride effects is limited, and very largely confined to the 

brickworks property. 

Examination of plants growing in domestic gardens in the district indicated 

that there was no visible effect of emissions from the brickworks on 

vegetables, fruit trees, or ornamental plants. 

The air dispersion modelling study conducted for the brickworks suggests that, 

with the expansion planned, the pattern of distribution of ground level 

concentration of hydrogen fluoride will be similar to that occurring at 

present. In that case, it would be expected that the pattern of distribution 

of visible injury symptoms would also be very similar, and that there would 

be no significant impact of fluoride on vegetation in the Middle Swan, Viveash 

or Midland localities near the brickworks. 
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Dames and Moore (1992). "Air Dispersion Modelling Study: Proposed Whitemans 
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1ig 2. 	Xa,iihorrhoea prc'ssii (blackboy) with a flowering spike about 3 rn talI surrounded by dense sapling 

regeneration of &1cipfus calop/iylhi (marri), to the south of the clay shed. 
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Fig 3. iu/yptus ,71th5 (flooded gum) on the northern river banks  opposite the western end of the Midland 

Brick kilns. Nlc the dense crown and healthy appearance of leaves 
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Fig 4. Entfance raod to Midland brickworks, showing development of olive trees (middle ground) and river red 

gum (Eacalyp/us cwna/daIcnsi) (backround). Most of this height growth had occurred within three years. 

f 	4' 	 J.9._•.4s 	/ 	 I 	

I 

Fi 5. 	 i 	ig 	 dland  brickworks. 

The effectiveness of the visual screen is apparant, and the screening distance will increase with tree growth. 
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Objective 

An extra brick kiln is proposed to be installed alongside the existing kiln at Whitemans Brick 
in Midland. The purpose of this study is to assess the noise emission from the kiln system 
and the likely impact to the surrounding area. 

Method 

To understand the existing noise environment, monitoring was carried out over a one week 
period at the location of the acoustically nearest residence. The data was collected using a 
sound level data logger, logging percentile level information every hour. 

An inspection was carried out of the existing installation to assess noise levels, the proposed 
installation being similar. Noise levels were measured around the outside of the existing kiln 
building. It was not possible to measure noise, due to the kiln, over background levels, 
therefore the sound power level of kiln emission was calculated assuming the emission had the 
same energy level as the background levels. 

A proposed increase in the scrubber system would result in a larger fan. This fan's sound 
power level was determined and propagation to the nearest residences calculated. 

Results 

The results of the noise level monitoring are given graphically in Figure 1 showing the 
percentile levels L, 1-10  and L. Percentile levels are the level of sound that is exceeded for 
the percentage of time nominated. For example, L90  is the level of sound that is exceeded for 
90% of the time. L10  values are considered the most appropriate for assessing intrusive noise 
and L for assessing general ambient levels. 

Figure 2 shows various residential locations which are considered the most likely to be 
affected by noise emissions. Location 1 is the site of the noise level monitoring. 

The determined sound power level of the proposed scrubber fan system is based on 
measurements of the existing fan. The worst case situation of two such fans being used has 
been modelled to determine the overall sound levels. The sound power level of these fans is 
as follows: 

Frequency Hz 31 63 125 250 500 1K 2K 4K 8K dBA 

Sound Power 
Level dB 

96 99 99 103 103 102 98 92 86 106 

All other sound level emission would remain as per the existing operations including crushing 
and screening plant, loaders, forklifts, trucks, etc. 
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Acceptable Criteria 

Acceptable noise levels in specific areas are assigned by the Environmental Protection 
Authority 1986 Regulations. The assigned levels are taken from Table 1 of the Noise 
Abatement (Neighbourhood Annoyance) Amended Regulations 1982. 

The nearest residences to the west of the plant would best fit Category Bi which assigns 
levels as follows: 

dB(A) 

Monday to Friday 	 0700 - 1900 hrs 	50 

Monday to Friday 	 1900 - 2200 hrs 
	

45 
Weekends & Public Holidays 	0700 - 2200 hrs 

	
45 

Always 	 2200 - 0700 hrs 
	

40 

Residences to the east would best fit Category B2 as follows: 

Monday to Friday 

Monday to Friday 
Weekends & Public Holidays 

Always 

0700 - 1900 hrs 

1900 - 2200 hrs 
0700 - 2200 hrs 

2200 - 0700 hrs 

dB(A) 

55 

50 
50 

45 

It should be noted that proposed changes to the E.P.A. Regulations would require that 
generally noise levels received at residential locations be limited to: 

Monday to Friday 

Monday to Friday 
Weekends & Public Holidays 

Always 

dB(A) 

0700 - 1900 hrs 	50 

1900 - 2200 hrs 	45 
0700 - 2200 hrs 	45 

2200 - 0700 hrs 	40 

The above criteria is based on noise that does not contain annoying characteristics such as 
tonal components, frequency modulations, etc. If such characteristics are present then any 
measured levels would be adjusted accordingly. For instance, tonal component would incur a 
+5 dB(A) adjustment. 
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Discussion 	 - NOT FOR LOAN - 
Noise emission from the existing kiln building is not detectable above ambient levels. The 
measured levels at Location I are due to many sources including other industry, traffic, birds, 
wind, etc. and noise from the operations at the residence such as refrigerated container units. 
Levels at other Locations are primarily determined by traffic with typical daytime levels 
around 48 dBA. The continuous level at these locations range from 59 to 68 dBA. 

The noise level emission from the existing kiln building is estimated to be 50 dB(A) at lOm 
which is calculated to result in noise levels of less than 22 dBA at the various locations 1 to 4. 

Equipment and building construction of the proposed kiln will be similar to the existing and 
therefore noise impact on the nearest residential area will be negligible. The noise emission to 
loaders, fork trucks and clay processing plant will be as per the existing operation. 

The new scrubber fan system would result in noise levels of up to 35 dB(A) at Location 1 and 
3 and 43 dB(A) at Location 2 when considering the worst case situation of down wind 
propagation. Under calm conditions the levels would be 23 to 36 dB(A). Location 4 would 
be similar to Location 2 with levels up to 43 dB(A). 

Due to likely tonal components from the fan the adjusted level at Location 3 and Location 4 
would be up to 48 dB(A). Such a resultant level would be in excess of the stated criteria and 
likely to cause complaints. It is therefore recommended that a quieter fan than nominated be 
sought or allowance for acoustic cladding and a discharge silencer be made. 

Summary 

Noise emission from the proposed kiln will be below the ambient levels of the area. Noise 
from outside equipment including clay handling operations will not change from existing. 

The upgrade scrubber system may produce objectionable noise to the nearest residents. 
Practicable engineering controls can ensure that this level of noise is reduced below the 
acceptable criteria. 

It is therefore concluded the proposed expansions will have no adverse acoustical impact to 
the surrounding area. 

L 
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