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NARNGULU SYNPHEITC RUTILE PLANT EXPANSION 	 * 

PUBLIC ENVIRONMENThL REPORT 

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

The Public Environmental Report (PER) for the proposed Narngulu Synthetic 
Rutile Plant Expansion Proposal has been prepared in accordance with Western 
Australian Government procedures. 	The report will be available for comment 
for 8 weeks, beginning on Monday, 14 August 1989 and finishing on Friday, 
6 October 1989. 

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

Following receipt of comments from government agencies and the public, the EPA 
will discuss the issues raised with the proponent, and may ask for further 
information. 	The EPA will then prepare its assessment report with 
recommendations to Government, taking into account issues raised in the public 
submissions. 

The proposal deals with an intention by AMC Mineral Sands Ltd (AMC) to expand 
the capacity of its existing Synthetic Rutile Plant in the Narngulu Industrial 
Estate near Geraldton. 

iii 

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. 

All submissions received will be acknowledged. 

DEVELOPING A SUBMISSION 

You may agree or disagree, or comment on, the general issues discussed in the 
PER 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. 

When making comments on specific proposals in the PER 

clearly state your point of view; 
indicate the source of your information or argument if this is 
applicable; 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 to each point to the appropriate section, 
chapter or recommendation in the PER. If you discuss sections of the PER keep 
them distinct and separate, so there is no confusion as to which section you 
are considering. 
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Attach any factual information you wish to provide and give details of the 
source. Make sure your information is accurate. 

Please indicate whether your suniesion can be quoted, in part or in full, by 
the EPA in its Assessment Peport. 

REMEMBER TO ILUDE 

YOUR NAME / ADDRESS / DATE 

THE CLOSING DATE FOR SUBMtSSION IS: FRIDAY, 6 OCTOBER 1989 
SUBMESSIONS SHOULD BE ADDRESSED TO: 

The Chairman 
Environmental Protection Authority 

1 Mount Street 
PERTH WA 6000 

Attention Dr V Talbot 
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SUMMARY 

AMC Mineral Sands Ltd, the mineral sands division of Renison Goldfields 

Consolidated Limited, proposes to expand its synthetic rutile plant at 

Narngulu, Geraldton, WA. The expansion will increase the nameplate capacity 

from 112,500 tpa to 260,000 tpa. The need for this expansion arises from one 

of the company's major customers who has indicated an increased demand for 

synthetic rutile commencing in early 1991. 

The existing plant is situated on the Narngulu Industrial Estate and was 

completed in April 1987. 	Early operating deficiences which resulted in 

unacceptable gas emissions of hydrogen sulphide and caused odour complaints in 

surrounding residential areas, have been overcome. The existing plant is now 

in full compliance with EPA requirements and measured hydrogen sulphide levels 

are zero. 	The expanded plant will utilise a similar but further improved 

environmental management system based upon equipment design reflecting the 

Company's operating experience. 

The synthetic rutile process utilised in the expansion will be identical with 

that in the existing plant. Additional plant equipment will be installed and 

expanded facilities will be constructed to permit the higher capacity. At all 

times the operating experiences of the existing plant have been used to 

determine the design and performance characteristics of the additional 

equipment. 	As part of the expansion programme, it is planned to up—rate 

several key equipment components to the new standard, particularly in relation 

to the control of hydrogen sulphide and other odours. 

Specific areas where improvements to performance have been made are:— 

Waste gas afterburning for control of hydrogen sulphide and other 

odorous gases. 

Improved gas cleaning and waste heat utilisation. 

Water recovery and acid leach plant effluent treatment. 

Iron oxide disposal. 

As with the existing plant, most feedstocks will arrive by rail, and final 

product will travel by rail to Geraldton wharf for export. Existing suppliers 

will continue to be used with coal coming from Collie and ilmenite from AMC's 

facilities at Eneabba and Narngulu. 



A comprehensive waste management system will continue to operate, including the 

previously mentioned improvements. 	The waste gas system on each kiln will 

comprise:— 

(1) dust collection cyclones 

afterburner to convert hydrogen suiphide to sulphur dioxide 

heat exchanger to cool gases and recover heat 

venturi scrubber to remove particulate matter and sulphur dioxide 

packed tower cleaner to remove sulphur dioxide 

These systems will increase the efficiency of exhaust gas cleaning and will 

minimise the impact on air quality. 

The waste liquid system will continue to provide both for acid leach plant 

effluent neutralisation and the recovery of approximately 90% of the associated 

water. 	The system comprises seven stages and will incorporate design and 

performance characteristics developed during operating experience with the 

existing plant. Final disposal will be in evaporation ponds, as approved by 

the EPA for the existing plant. The approved rehabilitation process is to 

cover dams with a thick layer of topsoil and return the whole area to its 

present state. 

The existing method of iron oxide disposal has been developed for the current 

site and meets EPA requirements. 	This will be extended for the expanded 

plant. 

A full monitoring programme for stack exhaust and water will be conducted to 

ensure the quality of the waste management programme. 

The Company makes unreserved commitments to achieving all the standards of 

environmental management required under legislation. 	A number of specific 

commitments are made on:— 

exhaust gas emissions 

water treatment 

noise 

iron oxide disposal 

dust control 

monitoring 



1. INTRODUCTION 

1.1 Notification 

AMC Mineral Sands Ltd, the mineral sands division of Renison 

Goldfields Consolidated Limited, proposes to expand its synthetic 

rutile plant at Narngulu, Geraldton, WA. The original plant, which 

was completed in 1987, was constructed under the terms and conditions 

of the Mineral Sands (Western Titanium) Agreement Act 1975. The Act 

has since been amended to the Mineral Sands (Eneabba) Agreement Act 

(1975-1988). 

As noted in the original Public Environmental Report (April 1985), the 

Agreement Act:— 

'sets down a strict procedure which must be followed in order to 

obtain approval for such a project from the Minister responsible for 

the Act. 	Amongst these provisions are the requirement to provide 

additional detailed proposals of the project including measures taken 

to protect the environment, and for its future management. All such 

proposals are to be reviewed by the Minister responsible for the Act, 

after consultation with the appropriate authorities. In the event of 

a project proposal receiving approval, further regular monitoring and 

statutory reports on environmental protection and management are 

required to be submitted for approval'. 

The Agreement Act contains certain other provisions relevant to this 

proposal. 	Firstly, the Company is required to comply with all 

legislation relating to environmental protection, including 

environmental assessment of proposals under the Environmental 

Protection Act, 1986. 	Secondly, the Company is required to pursue 

secondary processing of mineral sands mined, subject to technical and 

economic feasibility. In particular:— 

'the State requires the Company, subject to economic feasibility, to 

continue to pursue actively and progressively a policy of increasing 

the beneficiation of heavy minerals to the maximum degree possible in 

Western Australia'. 
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This.:proposal, for the expansion of the Geraldton plant, is submitted 

in compliance with the provisions of the Act. 

This Public Environmental Report (PER) is submitted to the 

Environmental Protection Authority (EPA) for assessment under Part IV 

of the Environmental Protection Act, 1986. For this assessment, the 

EPA has determined an eight week public review period. 

1.2 Historical Background 

Western Titanium Limited commenced mining for mineral sands at Capel 

in 1956. The major product of this mining and separation process is 

ilmenite, a mineral composed of mixed oxides of titanium and iron. 

The value of ilmenite lies mainly in its titanium dioxide content. 

Several stages of further processing of ilmenite are needed before 

the titanium dioxide eventually becomes an essential component of a 

wide variety of everyday products, especially the white colouring 

agent in paints, paper, ceramics and floor tiles. 

In the early years of operating, Western Titanium recognised the 

potentia.lóf adding value to ilmenite in Western Australia by 

increasing the titanium content. 	Work was started in 1961 on a 

process which would convert ilmenite to synthetic rutile, simply 

ilmenite with most of the iron removed. Initial laboratory work was 

carried out by the Western Australian Government Chemical 

Laboratories, and this was followed by a pilot plant constructed at 

Capel. Further development was carried out in conjunction with the 

CSIRO, Division of Applied Mineralogy and the Western Australian 

Government Chemical Laboratory. 

By 1964 a trial parcel of approximately 1000 tonnes of synthetic 

rutile had been produced and shipped to the USA to evaluate its 

potential as a feedstock for the titanium dioxide pigment process. 

The trial was successful and by 1968 Western Titanium had constructed 

a semi-commercial plant (Plant A) of some 10,000 tonnes per annum of 

synthetic rutile capacity at Capel. 
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In 1974 a commercial plant (Plant B) with an initial nominal capacity 

of 30,000 tonnes per annum of synthetic rutile was commissioned at 

Capel. Development of this plant has continued, and today Plant B, 

together with Plant A (rebuilt and recommissioned in 1979), have a 

combined capacity of about 60,000 tonnes per annum of synthetic 

rutile. 

In 1975, Western Titanium commenced mining and separating mineral 

sands at Eneabba under the terms of the Mineral Sands (Western 

Titanium) Agreement Act, 1975. 	The Act contained provisions 

requiring, the Company to investigate the technical and economic 

feasibility of further processing mineral sands from that operation. 

In 1977, Western Titanium was merged with Associated Minerals 

Consolidated Limited as a wholly owned subsidiary, and Associated 

Minerals has continued the mining and processing operations since 

that time. 	Following acquisition of Allied Eneabba Limited, the 

Agreement Act was amended to become the Mineral Sands (Eneabba) 

Agreement Act 1975-1988). In 1989 the company name was changed to 

AMC Mineral Sands Ltd. 

In 1985, as a result of favourable market conditions, a proposal to 

build a further synthetic rutile plant at Narngulu, Geraldton was put 

forward. 	This plant was completed in April '1987. 	Following 

commissioning, problems with emissions of hydrogen suiphide and other 

odour developed unexpectedly, resulting in a series of public 

complaints. In consultation with the EPA, the Company needed quickly 

to overcome the problem by installation of an afterburner and a 

packed tower scrubber in the waste gas system. 	This equipment 

removed all the hydrogen sulphide and other volatile gases from the 

gas emissions, thereby overcoming the problem. Since that time, 

regular sampling of the stack exhaust gases has shown hydrogen 

suiphide levels to be zero. 
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This proposal, which is to increase the capacity of the Narngulu 

plant, arises from recent discussions between the Company and a major 

customer indicating an increased demand for high titanium dioxide 

feedstock in the near future. 

13 The Proposal 

The proposal involves expanding the nameplate capacity of the 

synthetic rutile plant at Narngulu, Geraldton from 112,500 tpa to 

260,000 tpa. 

This will involve expanding and upgrading all sections of the plant 

to handle the increased materials flows. 

Specifically, the proposal includes: 

upgrading the existing kiln line and installation of a second 

kiln line; 

extension of the aeration plant; 

extension of rail handling facilities; 

extension of the leach plant; 

upgrading and duplicating the gas cleaning system to remove 

hydrogen sulphide and other odorous emissions; 

upgrading and expansion of the water treatment plant; and 

extension of iron oxide disposal facilities. 

Figure 1 shows a general site layout of the expanded plant. 

Arrangement of the additional equipment relative to the existing 

plant is shown in more detail in Figure 2. 

The Company is committed to protecting the environmental quality of 

the Narngulu area. The opportunity is being taken to significantly 

upgrade the environmental controls, so that the environmental 

performance of the expanded plant will be better than the existing 

plant. 	Particular attention is being given to increasing the 

efficiency for removing hydrogen sulphide and the odorous gases from 

the emissions. 
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2. NEED FOR THE PROPOSAL 

The need for the proposal arises from the strong international market 

demand for the high titanium dioxide product represented by synthetic 

rutile. 	This demand for high titanium dioxide feedstock continues 

notwithstanding two large synthetic rutile plants coming on line in the 

last two years. Specifically, the need arises because one of the Company's 

major customers has indicated an increased demand for synthetic rutile 

feedstock with delivery commencing in early 1991. 

The expansion of the Narngulu plant with its Australian designed process 

technology provides the opportunity for the Company and the State to 

further extend their share of the world's market. There are consequent 

benefits that will flow to the community at local, state and national 

levels. 

At the local level, employment will be enhanced. The project will generate 

permanent employment for 53 additional persons at Narngulu. During the 

design and construction stages, short term employment will peak at 80 

persons in Perth and 240 persons at Narngulu. 	Upon commissioning, 

additional flow—on benefits will arise through additional requirements for 

services. The Geraldton economy has already seen some of these benefits 

through the initial development, and local councils have indicated strong 

support for this proposed expansion. 

The State's economy will benefit substantially from the capital expenditure 

of about $85 million, 90% of which will be spent in Australia. 	On an 

ongoing basis, increases in operating expenses will flow through the 

economy in the form of salaries and wages and payment for supplies and 

services. 	Specifically, the State Government will receive increased 

payments from the Company in the form of payroll tax, as well as payments 

for power, transport and wharfage. 

On a national level, the project will boost export earnings. For example, 

in the first year of full production, additional export revenue of the 

order of $65 million (1989 dollars) will be generated. 
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3. EXISTING ENVIRONMENT 

3.1 	Location 

The Narngulu Industrial Estate, 11km south-east of Geraldton (Figure 

3), was originally chosen as the most suitable site in the Geraldton 

District, as the estate: 

was established for the purpose of accommodating general 

industries and mineral sands processing plants; 

has the necessary road and rail access required by the 

project, with connection to the direct rail link between 

Eneabba and Port of Geraldton. Road access to and from the 

Brand Highway does not impact on either Geraldton or Narngulu 

town sites; 

has ready access to the Company's existing port facilities at 

Geraldton for the export of product; 

is close to a major regional centre to provide adequate 

service facilities for the project and housing for employees; 

and 

already accommodates the Narngulu Minerals operations of AMC 

which will source all of the ilmenite feedstock for the plant 

expansion. 

An expansion of the existing plant on the existing site, making 

continued use of the estate, is both logical and encouraged by the 

relevant authorities. 



_q_ 

Fig 3 Location of Narngu[u Industrial Estate, 11km south-east of Geratdton. 

(Courtesty of IndustriaL Lands Development Authority.) 
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3.2 	Hydrology 

The groundwater supply potential of the Narngulu Synthetic Rutile 

plant site has been investigated previously when a number of 

exploratory bores were drilled. These investigations indicated that 

no significant quantities of non—saline water exist in the Narngulu 

area. 

Potable groundwater, of quality less than 1,000 mg/i TDS, can occur 

in isolated pockets of sand or limestone, generally at a depth of 

less than 20m. 	These pockets have limited recharge capacity from 

infiltration of surface waters, and past experience indicates that 

these rapidly become saline if exploited at pumping rates above 0.02 

Mild. 

A bore census conducted in July/August 1984 located details of 62 

groundwater points within a 5km radius of Narngulu. Salinity records 

indicate generally brackish waters, in the range of 3,000-5,000 mg/i 

of chloride, used principally for domestic stock watering purposes 

and irrigation of saltine turf. 

3.3 Meteorology 

Geraldton enjoys a generally warm to hot climate, with low rainfall 

and high evaporation. The project design takes advantage of these 

characteristics; in particular the high evaporation rate is utilised 

in the liquid waste management system. 

The pre&ailing winds are predominantly from the south—west, although 

both daily and seasonal variations have been recorded. The records 

also show a high proportion of days when the wind velocity exceeds 10 

kilometres per hour, thus providing good dispersion of gases emitted 

from the kiln stack. 	The Bureau of Meteorology does not have 

specific records of unfavourable atmospheric conditions, such as 

inversions, for the Geraldton District. 	Atmospheric conditions of 

this kind could hinder the dispersion of emitted gases. The Bureau 

advises that such events are unlikely to occur more than rarely. 



Despite this advice, it is clear from operating experience that very 

light easterly winds may occur as a land breeze during the hours of 

darkness. Under these conditions, exhaust gas dispersion is poor, 

and undesirable levels of odorous gases can be detected as smells in 

housing areas along the Brand Highway. This phenomenon, coupled with 

higher than predicted hydrogen sulphide concentrations in the 

original stack exhaust, led to unsatisfactory environmental 

performance of the plant in mid-1987. 

Gas cleaning equipment has been significantly upgraded in the 

existing plant to remove hydrogen sulphide, and satisfactory 

performance has now been demonstrated for more than a year. 

The expanded plant will utilise stack gas cleaning equipment of 

higher efficiency. 	This will ensure that emissions of hydrogen 

sulphide from the upgraded plant will be lower than from the existing 

facility. 

3.4 Air Quality 

Measurements of ambient dust levels and sulphur dioxide 

concentrations were carried out on a site selected by the EPA during 

1986/87 and all results reported to the EPA. It was concluded that 

the highest 24 hourly dust concentration, of around 660 micrograms 

per cubic metre, was mainly due to wind blown dust, a natural 

phenomenon in the area. 

No sulphur dioxide levels above the minimum detectable level were 

measured. 

The installed measuring equipment was not capable of measuring 

hydrogen sulphide gas which has a distinct 'rotten eggs' odour even 

in very low concentrations. This lack of monitoring coupled with the 

phenomena explained above, led to some intances of unacceptable air 

quality during 1987. 	Public concern over the hydrogen sulphide 

levels was recorded whilst actions were taken to minimise emissions. 

Operating restrictions were implemented until new gas cleaning 

equipment was designed, ordered, installed and commissioned. 
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Upon satisfactory commissioning, the gas cleaning equipment reduced 

the emissions of hydrogen suiphide to satisfactory levels below the 

odour threshold. This was proved by independent stack monitoring and 

comfirmed by the reduction in community reports recorded in the log 

book. 	Of the handful of reports received since satisfactory gas 

cleaning was installed, only two were shown to be realistic. On both 

occasions the reports drew the Company's attention to minor process 

malfunctions which were immediately rectified to the satisfaction of 

all concerned. 

Occasional odour complaints are obviously unrelated to the plant's 

activities, for example when the wind is in the wrong direction or 

the plant is not operating. 	Various other sources of hydrogen 

suiphide in the area are known to contribute to unacceptable air 

quality including rotting seaweed, crayfish waste at the local tip 

and poorly tuned vehicles using unleaded fuel along the Brand 

Highway. 

It is expected that the gas cleaning systems included in this 

proposal will ensure that the ambient air quality is maintained at a 

satisfactory level. 

3.5 Noise 

The Narngulu Industrial Estate (Figure 4) comprises several 

operations covering a wide geographical area which is set aside for 

such industrial activities. Many of these operations are continuous 

with a consequent increase in background noise levels in the vicinity 

of the estate. 
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There is no record of the current noise levels having an adverse 

impact upon the local community; no complaints have been recorded by 

operators in the area or local authorities. 	The geographical 

separation of the estate from the populated areas of Geraldton 

provides satisfactory noise attenuation. 

The activities associated with the construction and operation of this 

proposal are not estimated to make any measurable difference to the 

local noise environment. 
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4. SELECTION OF ALTERNATIVES 

This proposal is for the expansion of an existing operation, and therefore 

there is an obvious pre—selection of the existing site. However, in order 

that all viable alternatives to expanded production of synthetic rutile 

could be considered, five site options were evaluated. 

The fully integrated plant expansion - as detailed in this proposal. 

A separate, mirror image, plant expansion duplicating all facilities on 

the existing site. 

A separate plant on a different site within the Narngulu Industrial 

estate. 

A separate plant located on a greenfields site outside the Geraldton 

area. 

A combined mineral separation and synthetic rutile plant on the 

Narngulu Industrial estate. 

Option 1, the fully integrated expansion option, was determined to be the 

most appropriate. 

The major evaluation criterion was site location. Three other dependent 

criteria were also used in the evaluation process, as shown overleaf. 
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ENVIRONMENTAL CRITERIA 

The ability of the site to:— 

accommodate suitably controlled noise and exhaust emissions 

accommodate solid waste 

minimise transport impacts on residences and domestic roads 

SITE 

LOCATION 

ECONOMIC CRITERIA 	 SOCIAL CRITERIA 

The costs of:— The need to ensure a minimal impact upon 

existing residential developments and 

lifestyles. 

The availability of:— 

an existing workforce with the 

required skills or potentials, 

the required service industries, 

suitably zoned land reserved for 

industry. 

land, 

transporting raw material 

and finished products, 

essential services 

(power, wastes etc), 

waste management, 

infrastructure. 
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5. PROCESS 

The proposed synthetic rutile plant expansion is based on the design and 

metallurgical process expertise and experience developed over the past 

three decades at Capel and Narngulu. 

The production of synthetic rutile is basically a two—stage process (Figure 

5) which can be summarised as follows. In the first stage the iron content 

of ilmenite is changed to its metal form by the combined action of high 

temperatures and the gases of burning coal. 	Under certain operating 

conditions, hydrogen sulphide can be produced during this stage. 	The 

intermediate product is reduced ilmenite which is then subjected to a wet 

rusting process in the second stage to remove the metallised iron. The 

final product is still in the form of grains of sand, but looks porous 

somewhat as coral. 	Chemically the final product is high in titanium 

dioxide and low in iron. 

A more detailed description of the process is given in Appendix 1. 

5.1 Process Environmental Developments 

Although all AMC synthetic rutile plants share the same major basic 

technology, this proposal incorporates process developments which have 

been introduced to improve the environmental performance of the 

existing and expanded plant. 

5.1.1 Waste Gas Afterburning and Scrubbing 

Soon after startup it became apparent that the exhaust gas 

contained unacceptable levels of hydrogen sulphide. The EPA 

requested the installation of an afterburner and packed tower 

to modify and clean the exhaust gas. The installation of this 

equipment greatly improved environmental performance, however 

the expanded plant includes an afterburner and packed tower of 

advanced design together with other necessary gas cleaning 

equipment. In addition, the existing waste gas system will be 

upgraded to this advanced performance specification. This 

will result in overall improvement in the control of hydrogen 

sulphide emissions from the plant. 
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5.1.2 	Improved Gas Cleaning and Waste Heat Utilisation 

For both economic and environmental reasons, the existing 

plant includes a heat exchanger, in the waste gas cleaning 

system, to supply heated air for final product drying. 

This proposal provides for an additional heat exchanger in the 

extra waste gas cleaning system, and for an upgrading of the 

existing heat exchanger. 	The improved design, which will 

apply to both systems, will provide pre—heated input air for 

the afterburner as well as heated air for product drying. It 

is expected that improved afterburner efficiency will result 

from the heated air input. This is beneficial as it saves 

energy and minimises the amount of fuel burnt. 

	

5.1.3 	Reverse Osmosis 

Water recovery based on reverse osmosis technology is used to: 

minimise the overall site water requirements since water 

is a valuable commodity, especially in the Geraldton 

region; 

the site is not suitable for the disposal of liquid 

effluent. 

Following a period of unsatisfactory operation of the original 

water recovery plant at Narngulu, the process has now been 

developed to a stage of satisfactory and reliable operation. 

The significant improvements needed to this process will be 

incorporated into the expanded plant. 
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5.1.4 	Iron Oxide 

The iron oxide thickener will be located alongside a series of 

lined dams in an oxide disposal area that forms a buffer zone. 

The thickener is arranged to discharge oxide into the dams for 

solar drying prior to covering with topsoil and 

rehabilitation. 	This method of disposal has already been 

approved by the EPA for the existing operation. The site is 

large enough to handle the increased quantity of iron oxide 

generated by the expansion. 

5.2 Feedstocks 

The expanded plant has been designed to produce an additional 147,500 

tonnes per annum of synthetic rutile from the Narngulu Synthetic 

Rutile plant site. 

F 

I 
.The major feedstocks, ilmenite and coal, will increase by 253,000 

tonnes per annum and 86,000 tonnes per annum, respectively. 	Rail 

haulage will continue to be the major means of material transport. 

Sulphuric acid is transported in dedicated road tankers by the 

manufacturer, CSBP. This form of transport conforms with regulations 

covering the transport of hazardous and dangerous goods administered 

by the Department of Mines. 

The feedstocks, their sources, means of transport and annual usage 

applicable to the expanded plant are summarised in the table (over). 



- 21 - 

Feedstock Source Transport Annual 

(tonnes) 

Ilmenite AMC Eneabba rail 180,000 

AMC Narngulu rail 260,000 

Coal Collie rail 150,000 

Sulphur Geraldton road 7,000 

Sulphuric acid Perth road tanker 6,500 

Ainmonium Chloride direct import ship/road 1,650 

Lime Perth rail tanker 19,000 

Soda Ash Adelaide bulk rail containers 6,500 

5.3 Plant Description 

The proposed plant expansion will utilise the proven process 

technology of plants at Capel and Narngulu. 	Basic equipment is 

similar to that currently used in existing Plants. 	Technical 

developments, described earlier, are incorporated to improve both the 

efficiency of the process and its environmental management. Special 

attention has been given to a significantly more comprehensive 

treatment of all waste products, hydrogen sulphide gas in particular, 

to ensure full compliance with all current and anticipated 

environmental and occupational health and safety legislation. This 

section describes the important features of each individual area of 

the plant. 
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5.3.1 Site 

The expanded plant will occupy the same site as the existing 

plant on the Narngulu Industrial Estate, 11km south—east of 

Geraldton. It has good access by both road and rail, and is 

convenient to the Geraldton airport. 	The site itself is 

L—shaped, with an area of about 47 ha. The proposed layout of 

the expansion and its relationship to the original plant is 

shown in Figure 4. 	The various facilities of the expanded 

plant will be fully integrated with the existing plant, sharing 

such common features as in—load and out—load facilities, 

control room, services and many other systems described in 

detail below. 

5.3.2 Ilmenite Feed 

Ilmenite enters the site at the existing train unloading 

facility where it is off—loaded by bottom dumping to the track 

hopper, and conveyed to storage bins. The bins are provided 

with dust collection equipment, and the main conveyor extension 

is fully enclosed to contain any product dust generated during 

product loading. 

Ilmenite is fed from the bins by weighfeeder to the reduction 

kiln feed conveyor systems which include dust containment and 

collection equipment. 

5.3.3 Coal and Char Feed 

Coal enters the Narngulu site by rail to the train unloading 

station. The existing unloading hoppers may require extension 

to allow larger Westrail wagons to be employed. The coal will 

be off—loaded through the same system as the ilmenite feed. 

Coal from these bins is fed via conveyors to a coal screening 

station where the coal is split into three size fractions: 

fine, intermediate and coarse. 
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Dust containment and collection equipment is included at all 

appropriate transfer points. 	The experiences gained in 

operating the existing equipment have been used in specifying 

additional equipment in this section. 

The SR process requires coarse coal at the feed end and fine 

coal blown in at the discharge end of the kiln. 	Both the 

existing and the proposed additional reduction kiln receive 

their coarse and fine coal from the upgraded coal system. This 

specifically provides for the elimination of any fine coal from 

the feed end of the kilns and results in improved kiln control. 

More importantly there is a reduction in coal dust carry—over 

into the exhaust gas system which will improve afterburner 

performance efficiency and reduce the potential for stack 

particulate emissions. 

An excess of char is maintained in the kiln system. Return 

char is conveyed back from the separation building by the 

proven lean phase pneumatic conveyor system to the reduction 

kiln feed conveyor. 

5.3.4 Additives 

A small quantity of sulphur is added to the kilns to optimise 

impurity removal for product quality control. The sulphur is 

fed from a bin to the reduction kiln feed conveyor system. An 

improved feed presentation system will be employed to overcome 

any feed irregularities and the subsequent variable load on the 

waste gas systems. This improvement will lead to improved gas 

cleaning by increasing the efficiency of removal of hydrogen 

sulphide and reduced sulphur compounds from the exhaust gases. 

Better quality gas emissions will result. 
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5.3.5 Emergency Feed 

An emergency feed station, consisting of a road hopper and 

weighfeeder to the reduction kiln feed conveyor system, is 

provided for use in the event of plant feed system breakdown. 

This system is fitted with its own dust collection system. In 

addition, a closed container system will be utilised for on 

site transportation of other products or solid wastes. This 

system will be capable of being connected into each dust 

collection system to ensure that no dusts are liberated to 

atmosphere during these operations. 

5.3.6 Reduction Kiln 

An additional reduction kiln feed conveyor, reduction kiln and 

cooler will be installed parallel to and slightly higher than 

the present kiln line. The additional reduction kiln will be 

identical to the existing kiln, being 5.1in diameter with a 

nominal length of 62m, and will be lined with 250mm of castable 

refractory material. 	It will be located on an extension of 

the existing hill, providing the same ground access for both 

operating and maintenance purposes. 

The coal firing equipment and Other operating components will 

be of similar performance to those on the existing kiln. The 

proven gas seal is retained to contain kiln gases at both feed 

and discharge heads. 

5.3.7 Cooler 

The additional cooler, which is indentical to the existing 

unit, will be 3.3m inside diameter by 52m nominal length. The 

inlet end of the shell will be lined with 250mm of castable 

refractory material. The whole will be supported by tyres on 

two piers. 



- 25 - 

The cooling water will operate in a closed circuit system. 

Product is cooled by the action of cooling water spilled onto 

the mid—portion of the cooler. 	Run—off is collected and 

recycled via a water cooling tower and storage tank. 

Kiln product is discharged from the cooler through a rotary 

valve which ensures no gas leakage. Gas seals at both feed and 

discharge heads are identical to those on the reduction kilns. 

5.3.8 Separation 

The expanded separation section will be located, in a single, 

extended building - 

Product from the outlet of the cooler will be transferred by 

covered conveyor to the top of the separation section where 

char, reduced ilmenite and waste material will be separated 

into discrete streams by three screens and three overbelt 

magnetic separators. The char will be returned to the kiln, 

while the sinter and lumps are removed in a closed skip for 

disposal by truck (as described under emergency feed). 

Non—magnetic fines from the magnetic separators will also be 

collected and pumped to the water recovery plant evaporation 

ponds for disposal. 

5.3.9 Aeration 

In the expanded aeration. section reduced ilmenite will be 

weighed into batches and mixed with water to which a small 

amount of ammoniuin chloride is added. 	Each vessel will be 

fitted with an agitator system and an air sparge to admit air 

from the aerator blower system. The expansion will consist of 

additional vessels and associated pipework. 
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During the aeration process, iron in the reduced ilmenite is 

rusted out of the mineral grains. 	This process causes the 

water temperature to rise, so that the added air combines with 

the water, to produce water vapour. 	Under appropriate. 

atmospheric conditions this water vapour may be visible above 

the aeration section. 

After aeration, the slurry will be pumped from each aeration 

tank to a mechanically agitated holding tank located alongside. 

All these tanks are contained in a generous bunded area to 

ensure easy clean up in the event of a pipe fracture. 

5.3.10 Cycloning 

Aerated product is pumped from the holding tank to the cyclone 

circuit, which is also located within the holding tank bunded 

area. 	The expansion to the cyclone circuit duplicates the 

existing cyclones which are arranged for counter—current 

washing. This washing separates the synthetic rutile grains 

from the very fine rusted iron (iron oxide) and water. 

Synthetic rutile from the last cyclone is pumped to the acid 

leach feed tank. 

Cyclone overflow, which carries the iron oxide, is pumped to a 

thickener in the oxide disposal area. The thickener recovers 

water and ammonium chloride for re—use in the aeration section. 

5.3.11 Acid Leach 

The extension of the acid leach circuit will be a duplication 

of the existing circuit. Both will be contained in generous 

bunded areas to ensure total spillage control. 
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The circuit will consist of six agitated vessels arranged in 

cascade. 	Concentrated sulphuric acid will be pumped to the 

leach vessels by a metering pump, from the acid storage tank. 

After leaching the product will be pumped direct to the drier 

feed tank located in the drier area. 	Spent acid will be 

neutralised prior to further processing, (see Section 6.2, 

Waste Liquid System - Water Recovery). 

The acid leach process generates small quantities of hydrogen 

suiphide gas. The tanks are sealed to prevent the gas being 

discharged to atmosphere. An exhaust system will direct the 

hydrogen sulphide to a packed tower gas cleaning system 

specifically designed to remove the hydrogen suiphide. 	The 

cleaned gas will finally be directed into the waste gas system. 

A portable wet feedback system will be provided in this area to 

facilitate the return of any spillage to the appropriate part 

of the circuit. This portable system can be similarly employed 

in the aeration area, if required. 

5.3.12 Drying 

An additional fluid bed drier and cooler will be installed to 

extend the existing drying capacity. 	The hot air used for 

drying will be recovered from the reduction kiln waste gas 

stream by using a high temperature gas—to—air heat exchanger. 

This will have both economic and environmental advantages, as 

already demonstrated in the presentoperating plant. 

5.3.13 Product Storage and Outloading 

Synthetic rutile from the drier system will be transferred to 

the outloading bin system ready for transport by rail to the 

Geraldton port facilities. 	Dust containment and collection 

facilities, similar to those used on the unloading system, will 

be utilised here. 



All of the product produced by the Narngulu Synthetic Rutile 

plant, together with products from other AMC operations at 

Narngulu Minerals and Eneabba, will be stored, prior to 

shipment, in existing sheds and silos located at the Geraldton 

land backed wharf. 	The sheds are serviced by road trucks 

whilst the silos are connected by conveyor to rail unloading 

and ship loading facilities. 

5.4 Plant Services 

5.4.1 Air Supply 

The air supplied to the expanded aeration section will come 

from an extended blower house. 

Blowers will be fitted with filters, silencers and acoustic 

enclosures to reduce noise to the remainder of the plant. 

Despite these precautions, the current noise levels of around 

90 db(a) are expected to continue at the blower house walls, 

and hearing conservation actions will be extended 

appropriately. There will be no change in the noise impact 

outside the blower house area, and no change in the noise 

impact off site. 

5.4.2 Water Supply and Recovery 

Water will continue to be a valuable commodity at the Narngulu 

site, so every opportunity will be taken to maximise water 

recovery and recycling. 

The expanded plant will require additional fresh water, some of 

which will be drawn from scheme water piped to the site along 

Goulds Road. About 50 per cent of the additional plant water 

requirement will be met by recycling. 
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Water recovery for the expanded plant will be obtained from the 

uprated and modified water recovery plant. All of the known 

shortcomings of the present plant have been designed out of the 

uprated unit. 	Further details of this plant are given in 

Section 6.2 Waste Liquid System. 

5.4.3 Power Supply and Reticulation 

Electrical power will be supplied to the site by SECWA at 33 

kV, by connection to an uprated overhead line to the site. A 

maximum demand of 12 MVA is anticipated for the whole site. 

5.4.4 Instrumentation and Control 

Plant instrumentation is designed to give accurate, reliable 

monitoring and control of the complete process. 	Additional 

plant instrumentation will use the same system as the existing 

facility and the same database. In addition, the opportunity 

has been taken to utilise advances in electronics that lead to 

enhanced performance. The central control room console will be 

extended and additional monitors with a separate electronics 

unit will be installed. All sections of the expanded plant 

will be accessible by any of the control consoles. 

5.4.5 Natural Gas and Fuel Oil 

Natural gas will be supplied to all auxiliary burners on site, 

with the backup of fuel oil for process startup. 
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5.4.6 Mobile Equipment 

Materials handling and other site mobile requirements will be 

serviced by the addition of the following to the existing 

mobile equipment fleet: 

front end loader 

bobcat 

mobile cherry picker 

waste skip handling system 

fixed side fully enclosed tip body (for existing truck) 

maintenance and operating service vehicles. 

50 tonne mobile hydraulic crane 

5.4.7 Non—process Buildings 

A number of existing non—process buildings will be used by the 

expanded plant. They are:— 

control room 

workshop and store 

store compound (extended) 

rubber shop 

administration and laboratory block 

33 kV substation (extended) 

5.5 Human Resources 

The Company recognises the importance of its people (human resources) 

in both its policies and management. In the context of this proposal 

the following areas are of particular importance. 
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5.5.1 Recruitment 

The majority of the expanded workforce will be recruited from 

the Geraldton region. 	They will be employed under existing 

awards. 	The Company is making progress towards award 

restructuring and management is working closely with unions to 

achieve this common goal. 	Senior personnel with specific 

skills, and qualifications will be sought internally, or by 

national advertising. 

5.5.2 Training 

Fully trained operating personnel are essential to the 

successful commission and operation of any plant. The existing 

Company induction, safety and training programmes are 

comprehensive, covering both technical and management skills as 

appropriate. 

It is planned to start selection, recruitment and training well 

before planned commissioning. 	All personnel will receive 

extensive "hands on" training in the existing plant. 

5.5.3 Occupational Health and Safety 

AMC has a comprehensive occupational health and safety (OHS) 

policy and has implemented systems which require and achieve 

more stringent standards than those set by legislation. The 

Company has anticipated the legislative changes which will 

become part of the Mines Regulation Act and Regulations by 

implementing the relevant parts of the Occupational Health and 

Safety and Welfare Act. 	These actions are in addition to 

maintaining continuing compliance with the health and safety 

aspects of the Mines Regulation Act and Regulations in their 

present form. 
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It is Company policy to extend its OHS systems to all 

operations including any changes in activities and plant 

extensions. 

5.6 Project Timetable 

The feasibility study for this proposal is scheduled for presentation 

to the Renison Goldfields Consolidated Limited Board for approval at 

its August meeting. 

Site works are programmed to commence during the last quarter of 1989 

with sheet piling in mid—October and earthworks in December. 

Commissioning is planned to commence in early 1991 based on the need 

to produce material from this expansion for delivery to the customer 

before the middle of 1991. 

5.7 Landscaping 

The plant site has been progressively landscaped since the existing 

plant was constructed. 	This landscaping is appropriate to the 

development and designed to make the area visually pleasing to 

employees and to reduce offsite visual impact. Additional work will 

be carried out associated with this proposal to continue and enhance 

the landscaping of the site. 
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WASTE MANAGEMENT 

6.1 Waste Gas System 

In designing the waste gas system for the expanded plant, the Company 

has drawn heavily upon operating experience with the existing kiln, 

particularly in relation to resolving the original hydrogen sulphide 

problem. At the same time as installing a more efficient waste gas 

system on the additional kiln, it is proposed to upgrade the existing 

waste gas system to the same improved standard. The impact of the 

twin systems upon air quality is estimated to be less than that of the 

single existing system due to improved gas cleaning. 

The basic system of waste gas cleaning for each kiln line consists 

of:- 

dust collection cyclones 

afterburner to convert hydrogen sulphide to sulphur dioxide 

heat exchanger (2 stages) to cool gases and recover heat 

venturi scrubber to remove particulate matter and sulphur dioxide 

packed tower scrubber to remove sulphur dioxide 

The action of each section is decribed below and summarised in Table 

1. 

The reduction kiln produces the gases associated with the burning of 

coal and sulphur. These gases, which include hydrogen sulphide and 

reduced sulphur compounds which have potential for causing an odour 

problem, together with fine particles of coal (char) and ilmenite, are 

carried into the waste gas cleaning system. 

In the first stage of cleaning, the dust cyclones will remove most of 

the particles carried over in the gas stream. This material will be 

recycled into the process. 



- 34 - 

TABLE 1 

WASTE GAS SYSTEM 

SOURCE COMPONENTS 

Reduction kiln Hydrogen suiphide, sulphur dioxide, carbon 

plus leach gases monoxide 

Hydrocarbons 

Fine char, fine ilmenite 

CLEANING EQUIPMENT CLEANING EFFECTS 

Dust collection Removes majority of fine ilmenite and some fine 

cyclones char (recycled) 

Afterburner Converts hydrogen suiphide to sulphur dioxide 

and water vapour 

Converts carbon monoxide to carbon dioxide 

Converts hydrocarbons to carbon dioxide and 

water vapour 

Burns fine char to carbon dioxide 

Heat exchanger Reduces gas temperature 

Recovers heat for product drying 

Recovers heat for improved afterburner 

per fo rinanc e 

Venturi scrubber Removes residual particulates 

Removes sulphur dioxide 

Packed tower Removes sulphur dioxide to double alkali plant 

Exhaust stack Emits air, water vapour and cleaned exhaust 

gases 
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In the second stage, the gases pass through an afterburner where the 

contained fine char, hydrogen sulphide and unburnt hydrocarbons will 

be fully burnt (oxidised), producing carbon dioxide, water and sulphur 

dioxide. Thus, the odorous gases are effectively eliminated at this 

stage, thereby minimising the potential for odour problems. 

The design changes which will be incorported into the afterburners 

include:— 

a higher operating temperature to facilitate oxidation, 

uprated fan and inlet nozzle design to improve the intimate mixing 

of kiln exhaust products and inlet air, leading to improved 

combustion, 

increased inlet air volume flow to ensure that the afterburner 

exit gas has a higher oxygen content, again producing improved 

oxidation conditions for all exhaust products. 

pre—heating of inlet air (by heat exchanger) to assist with the 

control and efficiency of afterburner performance. 

The residence time of the gases in the afterburner, which has been 

proven in the existing plant to fully oxidise all of the hydrogen 

sulphide, will be retained in the expanded plant. It is in excess of 

recommendations given by the EPA for this purpose. 

The hot gases from the afterburner will then be cooled in two stages 

of gas—to—air heat exchange. The first stage will supply heat for 

final product drying and the second stage provide preheated combustion 

air for the afterburner. 	Heat recovery improves overall energy 

efficiency and reduces fuel usage. 



The cooled exhaust gases from the waste gas heat exchangers will then 

be scrubbed to remove particulates and sulphur dioxide in a venturi 

scrubber and packed tower combination prior to passing through two 

fans in series to the exhaust stacks for discharge to atmosphere. 

The exhaust stack of the existing plant, which discharges at 49 metres 

above natural ground level, will be retained to receive the cleaned 

gases from the upgraded kiln and waste gas cleaning system. A new 

exhaust stack, which will discharge at 57 metres above ground level, 

will be constructed for the waste gases from the new kiln and waste 

gas cleaning system. 

Operating experience with the existing venturi scrubber and packed 

tower system has indicated the sensitivity of the system to variations 

in inlet gas temperature, inlet gas composition and scrubber liquor 

alkalinity. 

The upgraded design of the heat exchanger ensures that the inlet gas 

temperature is satisfactorily reduced to a suitably low and constant 

value for optimum gas scrubbing. 

Improvements to the oxidation conditions in the afterburner ensure 

that the inlet gas composition is suitably pre—conditioned to ensure 

optimum scrubber and packed tower efficiency. 

An extensive international survey of effective gas de—suiphurisation 

processes has lead the Company to propose the installation of a double 

alkali system. In this system, sulphur dioxide is scrubbed from the 

waste gas using a liquor the quality of which is maintained by 

regeneration using soda ash and lime (double alkali). It has been 

proven in many diverse gas de—suiphurisation cleaning operations 

throughout the world, and is an extension of the existing single 

alkali system. Apart from its proven gas cleaning capability, the 

double alkali system has improved reliability and is more tolerant of 

minor operating fluctuations than the existing system. Additionally, 

the waste solids from such a system are calcium based with a lower 

potential environmental impact than those from the single alkali 

(sodium based) system. 
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As noted at the start of this section, it is proposed to install a new 

waste gas system for the additional kiln line, and to upgrade the 

existing system to the same specifications. 	This will provide a 

higher standard of exhaust gas cleaning, and will minimise the air 

quality impact. 	The design parameters, based on both theory and 

operating experience, will result in all hydrogen sulphide and reduced 

sulphur compounds being converted to sulphur dioxide in the 

afterburners. Over 95% of the total sulphur dioxide in the waste gas 

system will then be removed by the venturi and packed tower scrubbers 

under all operating conditions. 	The resultant sulphur dioxide 

concentration in the exhaust gas will, at all times, be below 50 parts 

per million, (50 ppm = 0.005 per cent). 

6.1.1 Stack Modelling 

The effect of sulphur dioxide emissions upon the environment 

can be determined by calculation using a complex computer 

programme. Such programmes take account of the dispersion of 

the emission under every considered situation and predict the 

worst case concentration at ground level. A comparison of this 

predicted figure against a regulatory standard then provides a 

measure of the acceptability of the emission. 

In this proposal, the environmental effect of sulphur dioxide 

emissions from the expanded plant were modelled using 

"AUSPLUME", a model developed by the Victorian Environmental 

Protection Authority and approved by the WA EPA. This computer 

model is described as "a Gaussian plume dispersion model 

designed to predict ground level concentrations from industrial 

sources". 
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The computer model requires a number of facts to be entered, 

however there are also some approximations or assumptions that 

need to be made. 	In making any such assumptions, a 

conservative approach was always used, such that the calculated 

results of ground level concentration would be higher than 

actual. These assumptions included the following:— 

the total gas emissions from the expanded plant were all 

discharged through one centrally located stack with a 

height of 49 metres. The reality of discharging through 

two stacks at varying heights of 49 metres and 57 metres 

will result in lower ground level concentrations. 

the concentration of sulphur dioxide in the exhaust was 

500 ppm. This is ten times the concentration in the 

exhaust gas following cleaning, and clearly leads to a 

resulting ground level concentration ten times above 

that which will occur in practice. 

the meteorological condition known as an inversion layer 

acted as a complete "lid" to the dispersion of the 

plume. In practice there will always be some mixing, 

even with an inversion layer, so the "lid" assumption 

leads to a higher ground level concentration. 

To further ensure the modelling accounted for local conditions, 

certain extra data was entered, including:— 

(i) a full range of meteorological data to cover all likely 

and several extremely unlikely conditions. In keeping 

with the conservative approach mentioned above, 

meteorological conditions and phenomena which would be 

rarely recorded in the local area were included in the 

data together with the full range of normal weather 

patterns. 
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(ii) actual ground contours to account for the effects of the 

local terrain upon dispersion. 

Further details of input data and assumptions are given in 

Appendix II. 

The results of the computer modelling runs are also recorded in 

Appendix II. 

These results clearly show that the maximum ground level 

concentration predicted is less than 150 micrograms per cubic 

metre. This maximum is a worst case figure which has built 

into it all the assumptions mentioned earlier, and thus is very 

unlikely to occur in reality. 

The EPA's proposed goal for sulphur dioxide levels in 

residential areas is 350 micrograms per cubic metre. 	This 

figure is based on current legislation in Victoria and is one 

of the most stringent criteria to be implemented in the world. 

Clearly, the predicted ground level concentration is less than 

half the maximum permitted, and should provide satisfactory 

compliance with EPA requirements. 

As already mentioned, the design emission concentration is 

below 50 ppm, a figure which is one tenth of that used in the 

above prediction. 	In a second computer modelling run using 

this more realistic figure of 50 ppm, the maximum predicted 

ground level concentration was less than 15 micrograms per 

cubic metre. 	Again, this figure should be compared to the 

proposed EPA goal of 350 micrograms per cubic metre. 
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6.2 Waste Liquid System (Water Recovery) 

The waste liquid system is a water recovery and recycle system, with 

no liquid waste being discharged. The only liquid that returns to the 

environment is the water evaporated by solar heating from lined 

evaporation ponds! tanks. 

The water recovery plant comprises seven important stages:— 

neutralisation with lime 

water clarification by aided sedimentation 

carbonation with soda ash 

second stage clarification 

microfjltratjon 

hypochlorite dosing to eliminate bacterial growth 

reverse osmosis 

Treated and recycled water represents approximately 90% of the total 

feed to the system. 

The balance, together with treated contaminants removed from the 

recycled water, will be pumped to evaporation ponds. In these ponds, 

the solids will be permanently stored whilst the surface water will be 

evaporated by solar action. 

The evaporation ponds will be filled sequentially, always allowing 

sufficient freeboard to accommodate winter rains and the small 

quantities of process water used in pumping the solids. This ensures 

that no liquid overflows the evaporation ponds. 
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A double skin liner will be used for all dams, as in current use, to 

ensure no seepage to groundwater. Under dam pipework will be used to 

monitor the integrity of the liner and recover liquid in the event of 

a leak. 	Monitor bores will also be established to confirm that 

contamination of groundwater does not occur. 

In the 1985 PER for the existing plant it was proposed that a single 

evaporation dam would be used and that this would last the lifetime of 

the project. It is now proposed to use more than one dam, each one 

being filled in a shorter time period. The same EPA approved design, 

construction and monitoring will be used for each dam as mentioned 

above. Also, the same rehabilitation procedure of covering dams with 

a thick layer of topsoil and returning the whole area to its present 

state will be employed. 

6.3 Solid Waste Disposal System 

The major solid waste to be disposed is the fine rusted iron (iron 

oxides) generated at the aeration stage of processing. 	This solid 

material has an extremely fine particle size which is prone to dusting 

under dry conditions. To eliminate this potential problem, the iron 

oxide will be maintained in a wet (slurry) form at all times from its 

generation through to its ultimate disposal. 

At 	the 	aeration plant, 	iron oxide 	in a slurry with water will be 

separated 	from 	synthetic 	rutile 	product in 	a hydrocyclone. This 

slurry will be pumped to a thickener which 

water 	the 

is designed to recover the 

and 	alninonium chloride it contains and increase the density 
of the wet solids. 	These wet solids will then be pumped to a lined 

I dam for disposal. 

This system is already in operation for the disposal of iron oxide 

from the existing plant. It has the full approval of the EPA. The 

site has sufficient capacity to handle the additional iron oxide 

disposal required by the expansion. 
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There are other solid waste products from various separation stages. 

The majority of these wastes are directed to the evaporation dams. 

Additional details of waste product disposal are given in the 

following section. 

6.4 Summary of Waste Product Management 

Details of the various waste products and their treatments have been 

given in each relevant section. The following summary brings together 

descriptions of all waste product treatments into a single section. 

Waste products arising from the process are: 

dusts from ilmenite, coal and char facilities 

dusts from synthetic rutile handling 

particulates from kiln off—gas system 

carry—over from synthetic rutile drier/cooler 

non—magnetics consisting of gangue minerals and a small amount of 

char 

gases carbon monoxide, sulphur dioxide, hydrogen sulphide and 

hydrocarbons 

leach plant effluent 

iron oxide together with some unrecovered ammonium chloride 

sinter and lumps from the kiln line. 

Equipment will be installed to eliminate dust problems. Using the 

experience of the existing plant all conveyors will continue to be 

totally enclosed, and all transfer points and storage bins prone to 

generating dust fitted with dust filters. Pneumatic conveying, which 

ensures total enclosure, will be used to convey dusty materials such 

as char and fine coal over long distances. 	Dusts collected will 

generally be recycled in to the system. The dust from the collector 

in the separation building, along with the non—mag fines, will be 

wetted using reject water from the water treatment plant, and pumped 

to the water recovery plant evaporation ponds for disposal. 
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Particulates and gases, including those from the kiln waste gas stream 

will be treated by a combination of cycloning, afterburning and wet 

scrubbing in a venturi scrubber and packed tower so that stack 

emissions meet national recommended standards. This treatment will 

also minimise the possibility of odours from the kiln gases causing 

any nuisance in the local community. 

The reduction kiln and cooler rotating gas seal systems used in the 

existing kiln will again be used in the additional kiln since their 

proven performance will ensure that all kiln gases will be contained 

within the kiln train for subsequent treatment in the waste gas 

system. 

Hydrogen suiphide gas generated in the acid leach plant will be ducted 

to a packed tower for cleaning, and then into the waste gas system. 

The effluent from the acid leach section, will be pumped to an uprated 

water recovery plant where it will be neutralised, microfiltered and 

passed through a reverse osmosis unit, recovering 90% of the effluent 

as usable water whilst the balance will be evaporated from lined dams. 

Iron oxide and water containing ammonium chloride, will be directed to 

a thickener located in the iron oxide disposal area. The thickener 

underf low will be directed to one of a series of lined dams which form 

the ultimate disposal location of the iron oxide. Water containing 

ajnmoniuin chloride will be recovered from the thickener overflow and 

from the surface of the oxide disposal pond and recycled. The oxide 

disposal ponds occupy an area to the west of the kiln line. They will 

be used sequentially such that at any time one lined dam is being 

filled with oxide, a second lined dam is empty and available for use, 

and a third dam is being prepared for rehabilitation. 

Sinter and lumps extracted from the kiln at the cooler discharge will 

be collected, cooled and then transported by truck to the .evaporation 

dam. 	The smaller quantities of similar material removed from the 

separation section will also be collected in a closed skip prior to 

disposal in the evaporation dam. 
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7. MONITORING 

7.1 Stack Exhaust 

The existing exhaust stack has been subjected to comprehensive, 

independent monitoring by acknowledged specialists since the plant 

commenced operating in 1987 and all their reports have been copied to 

the EPA. 	The latest monitoring was conducted by the EPA under 

contract, with the Company paying the full commercial cost of the 

service. All monitoring has been conducted using methods approved by 

the EPA. 

Monitoring will continue on both the existing stack and the additional 

stack using the same procedures and methods as outlined above. The 

new stack will be provided with similar sampling access and facilities 

to those installed on the existing stack. These sample points will 

permit isokinetic sampling of particulates as well as approved 

sampling for all gases. 	All analytical procedures will be those 

approved by the EPA. 

It is further proposed that the contract monitoring of exhaust stacks 

will be conducted on a regular, scheduled basis commencing at the time 

the expanded plant is commissioned. The frequency of future sampling 

will be determined in consultation with the EPA but will not be less 

than twice a year. 

In addition to the independent monitoring proposed above, the Company 

will continue to monitor stack exhaust gases using its own equipment. 

On site analysis of exhaust components will be used to provide 

additional assurances that stack emissions meet the standards set by 

the EPA. Parallel monitoring alongside the specialists will be used 

to verify the Company monitoring results. 

It is recognised that ambient (off site) air monitoring for gases such 

as hydrogen suiphide is frequently inconclusive. There are no known 

reliable monitoring systems capable of detecting very low levels near 

the threshold of human detection. The most sensitive "equipment" is 

the human nose. However, this has highly variable sensitivity both 

between individuals and in the same individual over time. 
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In an effort to utilise this "monitoring, method", a detailed written 

record has been maintained at the plant of each reported instance of a 

detectable odour. 	Where the report has been timely, it has been 

possible to utilise the information to identify the cause at the 

plant, and take immediate action to rectify the cause. It is proposed 

to continue using this procedure of community involvement in assisting 

to maintain a satisfactory ambient air quality. 	The Company is 

committed to recording every report and taking the speediest and most 

appropriate action to rectify any cause which can be attributed to 

plant operation. The Company also recognises that other sources of 

reported smells may include the local refuse disposal site, rotting 

seaweed on the beach and poorly tuned vehicles using unleaded petrol. 

Wherever possible, the Company will use its knowledge of plant 

conditions and meteorological conditions to assist in explaining all 

reports. The Company will continue to liaise with local Councils over 

all reports, whether considered to emanate from plant operations or 

not. 

7.2 Water 

It is proposed that all liquid used in the plant process will ' be 

contained. No waste liquid will be discharged from the plant. The 

only water to enter the environment from the plant process will be 

that evaporated from evaporation ponds by solar action and small 

quantities of water vapour from processes such as aeration and 

cooling. 

As detailed earlier, all liquids will be treated within the plant 

processes, and approximately 90% of all treated water will be 

recycled. 

Solids from the water treatment process, together with smaller 

quantities of other waste solids, will be disposed of in lined ponds. 

The liquid used to transport these solids in slurry form to the lined 

ponds will be evaporated. 
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A system of under—pond pipework will be installed to provide both 

monitoring and potential recovery of any liquid that may leak from a 

damaged dam lining. 

The above monitoring system is intended to monitor the day—to—day 

performance of the waste liquid system. In addition to this, at least 

four monitoring bores will be installed to provide regular samples of 

groundwater in the area. These bores will be located so as to surround 

the disposal area. A specialist consultant has been engaged to 

recommend the most appropriate location and number of bores to provide 

the optimum sampling of local groundwater. Personnel from the Water 

Authority of WA, have been involved in the consultation process and 

have approved the proposed actions. 	It is further proposed to 

maintain consultation with WAWA during bore installation and sampling 

to ensure that water analysis is both appropriate and conducted using 

approved methods. 

7.3 Noise 

A comprehensive noise survey of the existing operation has been 

conducted under the superseded Noise Abatement (Hearing Conservation 

in Workplaces) Regulations. All the appropriate hearing conservation 

measures have been taken. 

It is proposed to conduct a similar survey under the latest Mines 

Regulation Act, Regulations which reflect the major requirements of 

the Occupational Health, Safety and Welfare Regulations with regard to 

noise. 

Apart from the occupational monitoring of noise levels, it has not 

been necessary to monitor noise levels in off site locations. This is 

due to the combination of relatively low plant noise characteristics 

and the lack of non—industrial development in the plant vicinity. 
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Detailed noise specifications were written into the tender and 

purchase order documents for the construction of the existing plant. 

These no doubt contributed to the satisfactory noise levels off site 

and minimal noise impact on the community. 

Similar, updated noise specifications will be included in all 

documents relating to the plant expansion. It is predicted that there 

will be no change to off site noise levels, either during construction 

or after commissioning. 

The Company owns noise level monitoring equipment which it has used 

for determining sound levels in the occupational environment. This 

equipment is suitable for monitoring the lower noise levels that will 

be encountered off site. 	The Company will carry out off site 

monitoring if it is considered necessary, and take the appropriate 

remedial action to reduce noise levels in the unlikely event of an 

unacceptable community noise impact. 
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8. COMMITMENTS 

The Company has a long standing commitment to achieve high standards of 

environmental management at its operating sites. 	In relation to this 

proposal, it is committed to achieving all the standards of environhtnal 

management required under the various acts, including: 

Environmental Protection Act, (1986) 

Mineral Sands (Eneabba) Agreement Act, (1975-1988) 

Mines Regulation Act and Regulations, (1946 and amendments) 

In addition to these general commitments, which provide for a development 

with a minimal and acceptable effect on the environment, the Companj makes 

the following specific commitments for this proposal: 

8.1 Exhaust Gas Emissions 

* The Company commits itself to controlling gas emissions at its 

Narngulu Synthetic Rutile Plant at all times to the satisfaction of 

the EPA. 

This will be achieved by the installation of an improved waste gas 

cleaning system which has the design and performance 

characteristics of its various components based upon operating 

experience from the existing system. This gas cleaning system will 

adequately deal with all components of the exhaust gas stream, 

especially hydrogen sulphide. The existing waste gas system, which 

is approved by the EPA, will be upgraded to the approved standard. 

8.2 Water Treatment 

* The Company commits itself to containing all process waters on a 

Continuous basis to the satisfaction of the EPA. 
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This will be achieved by the full treatment of all acid leach plant 
effluent such that approximately 90% of the associated water will 

be recycled. 	The water treatment system will be upgraded to 

incorporate improvements based upon operating experience with the 

existing plant. 

* The Company commits itself to the continued containment of 

neutralised effluent in evaporation dams to prevent adverse effects 

on groundwater as approved by the EPA. 

As each dam is filled it will be replaced by a new dam constructed 

to the same requirements. The filled dam will be rehabilitated by 

covering with topsoil and revegetating to the original site 

condition. 

8.3 Noise 

* The Company commits itself to controlling operational noise levels 

at all times to the satisfaction of the EPA such that there is no 

off—site impact. 

8.4 Iron Oxide Disposal 

* The Company commits itself to the continued disposal of iron oxide 

in lined dams as approved by the EPA. 

8.5 Dust Control 

* The Company commits itself to the control dust emissions at all 

times to the satisfaction of the EPA. 

This will be achieved by the installation of dust containment and 

collection equipment of the appropriate capacity at each point in 

the extended plant where there is potential for dust emission to 

the atmosphere. 
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The Company will also be retro-fitting improved or up-rated dust 

collection equipment on the existing plant where operating 

experience has shown that improvements are required. The operating 

experience with existing dust control equipment has been used in 

determining the design and performance charateristics of the 

up-rated equipment. 

8.6 Monitoring 

* The Company commits itself to independent stack monitoring for 

particulates and gases on a six monthly basis to the satisfaction 

of the EPA. 

The EPA will be invited to conduct this work at Company expense. 

Alternatively, an approved private consultant will be used. The 

Company will continue to conduct its own stack monitoring programme 

and cross-check its results with those of the independent 

organisation. 	Community liaison, involving both local councils 

and private individuals, will continue to be used to monitor any 

unusual occurrences. 

* The Company commits itself to regular monitoring of dams for 

leakage and to regular monitoring of water bores to ensure that 

groundwater quality is not affected to the satisfaction of the 

Water Authority of WA and the EPA. 

This will be achieved by sampling from local groundwater bores and 

a series of monitoring bores installed in consultation with the 

Water Authority. 
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9. CONCLUSION 

This proposal explains an expansion of the existing synthetic rutile plant. 

It gives details of the Company's waste management and environmental 

management systems which:— 

are based on existing operating experience, 

include improved design and performance characteristics, 

address the specific wastes to be managed, particularly hydrogen 

suiphide, 

reduce all plant impacts on the environment to a minimal and 

acceptable level, 

provide for independent monitoring to verify performance, 

include a number of unreserved commitments. 

The Company is confident that the proposal adequately covers all potential 

environmental impacts, and that the expanded plant will not intrude upon 

the existing environment. 
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APPENDIX I 

THE SYNTHETIC RUTILE PROCESS 

Measured quantities of ilmenite and coal are continually fed to the rotating 

kiln. At kiln temperatures of 1,2000
C, the coal reduces the iron oxide in the 

ilmenite to metallic iron. Small quantities of sulphur and char are also fed 

into the kiln. Residual iron oxide and manganese oxide react with the sulphur 

to produce iron or manganese sulphides. The metallised product is known as 

reduced ilmenite, containing about 66 per cent titanium dioxide. 

The main chemical reaction in the kiln is shown by: 

2FeO.TiO2 	+ 	C 	-> 	CO2 	+ 	2TiO2.Fe 

(ilmenite) 	 (coal) 	(carbon 	 (reduced 

dioxide) 	 ilmenite) 

An important intermediate stage in this reaction is the continual reformation 

of carbon monoxide, which is the critical gas in the conversion stage. 

After passing through magnetic separators, the reduced ilmenite is fed into the 

second stage of the process. In this stage, the reduced ilmenite is aerated by 

blowing low pressure air through an agitated solution of ammonium chloride and 

reduced ilmenite. This oxidises the metallic iron, producing an iron oxide, 

now outside the titanium dioxide matrix, with a grain size substantially 

smaller than the parent reduced ilmenite. The main chemical reaction is: 

2TiO2.Fe + 	02 -> 	2FeO 	+ 2TiO2  

(reduced (air) (iron (synthetic 

ilmenite) oxide) rutile) 

The iron oxide and synthetic rutile are separated through a series of counter 

current washing hydrocyclones, the iron oxide going to disposal and the coarser 

synthetic rutile pumped forward to the leach plant. The synthetic rutile is 

given a mild sulphuric acid wash in the leach plant. This removes residual 

metallic iron left over from the aeration step, as well as the iron and 

managanese sulphides formed in the reduction process. 	After washing and 

drying, the synthetic rutile is stored for shipment. 

The outgoing product is synthetic rutile containing about 93 per cent titanium 

dioxide. 
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+ 	 + 	 APPENDIX II 

NARNGULU SYNTHETIC RUTILE EXPANSION - S02 = 50ppi 	 STACK MODELLING RESULTS 

+-----------------------------------------------------+ 

Concentrationor deposition ............................. . ... Concentration 
Emissionrate units ......................................... grams/second 
Concentrationunits ......................................... micrograms/cubIc metre 
Unitsconversion factor ..................................... i.00E+06 
Background concentration .................................... O.00E+00 
Terraineffects.............................................Egan method 
Smooth stability class changes' ............................. No 
Other stability class adjustments ('urban modes') ...........None 
Ignore building wake effects' ............................... No 
Decay coefficient (unless overridden by met. file) .......... 	.000 
Anemometerheight ........................................... 	10 m 

DISPERSION CURVES 
Horizontal dispersion curves for sources <100* high.........Pasquill-Gifford 
Vertical dispersion curves for sources <1001 high.........Pasquill-Gifford 
Horizontal dispersion curves for sources >100a high.........Briggs Rural 
Vertical dispersion curves for sources >100a high.........Briggs Rural 
Enhance horizontal plume spreads for buoyancy?..............Yes 
Enhance vertical plume spreads for buoyancy' .............. Yes 
Adjust horizontal P-G formulae for roughness height' ........ Yes 
Adjust vertical P-G formulae for roughness height' ........ Yes 
Roughnessheight ............................................ 	.iSOm 
Adjustment for wind directional shear.......................None 

PLUME RISE OPTIONS 
Gradualplume rise?.........................................Yes 
Stack-tip downwash included' ................................ Yes 
Entrainment coefficients for adiabatic & stable lapse rates 	.60, .60 
Partial penetration of elevated inversions' ................. No 
Disregard temperature gradients in the hourly met. file? .... No 

and in the absence of boundary-layer potential temperature gradients 
given by the hourly met. file, a value from the following table 
(in Kim) is used: 

	

Wind Speed I 	Stability Class 
Category I A 	B 	C 	D 	K 	F 

+------------------------------------------- 

1 	I 	.000 	.000 	.000 	.000 	.020 	.035 
2 	.000 	.000 	.000 	.000 	.020 	.035 
3 	.000 	.000 	.000 	.000 	.020 	.035 
4 	I 	.000 	.000 	.000 	.000 	.020 	.035 
5 	.000 	.000 	.000 	.000 	.020 	.035 
6 	.000 	.000 	.000 	.000 	.020 	.035 

WIND SPEED CATEGORIES 
Boundaries between categories (in m/s) are: 	1.54, 3.09, 5.14, 8.23, 10.80 

WIND PROFILE EXPONENTS: 'Irwin Rural' values (unless overridden by met. file) 

AVERAGING TIMES 
1 hour 
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+ 	 - + 

NItRNGULU SYNTHETIC RUTILE EXPANSION - S02 	SOppi I 

I 	SOURCE CHARACTERISTICS 	 I 

+-----------------------------------------------------+ 

..............................................STACK No. 	1 ................................................... 

	

X(m) 	Y(m) 	Ground Elevation 	Stack Height 	Diameter Temperature Speed 

	

0 	0 	20m 	 49m 	2.121 	353K 	24.4mIs 

Adjacent building size: 93m wide z 23m high 

(Constant) emission rate = 1.50E+00 grams/second 

No gravitational settling or scavenging. 

+-----------------------------------------------------+ 

I NAREGULU SYNTHETIC RUTILE EXPANSION - 502 = S0ppm 

I 	 RECEPTOR LOCATIONS 	 I 

4.-----------------------------------------------------4. 

The Cartesian receptor grid has the following i-values (or eastings): 

	

100.1 	200.m 	300.a 	400.1 	500.11 	750.m 	1000.m 	1500.1 	2000.1 	2500.m 

	

3000.m 	3500.m 	4000.1a 	4500.m 	5000.1 

and these y-values (or northings): 

0.0 

METEOROLOGICAL DATA : METSAMP test meteorological file 

1. 	 HIGHEST RECORDINGS YOR EACH RECEPTOR (in micrograms/cubic metre) 

AVERAGING TIME = 1 HOUR 

X (ko): 	 .100 	 .200 	 .300 	 .400 

Y (ko) I 

	

.000 1 3.94E+00 Hr03,06/01/00 	6,06E+00 lir09,02101/00 	1.18E+01 Hr06,03101/00 	1.36E+01 Hr14,04/01/00 

X (ki): 	 .500 	 .150 	 1.000 	 1.500 

Y (ko) I 

	

.000 1 1.475+01 Hr15,04/01/00 	1.30E+01 8Hr23,05/01100 	1.185+01 €Hr19,01/01/00 	9.30E+00 IHr16,03/01/OG 
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K (ki): 	 2.000 	 2.500 	 3.000 	 3.500 

Y (kg) I 
.000 1 7.79E+00 Hr16,03/01/00 	6.14E+00 H04,02I01I00 	1.43E+01 !Hrll,02/01/00 	1.20E+01 llr11,02/01/00 

K (ki): 	4.000 	 4.500 	 5.000 

K (ki) I 
.000 I 6.69E+00 @Hrll,02/01I00 	7.04E+00 Urll,02/01/00 	4.92K+00 !Hrll,02/01/00 

SECOND-HIGHEST RECORDINGS FOR EACH RECEPTOR (in licrograis/cubic letre) 

AVERAGING TIME = 1 HOUR 

K (km): 	 .100 	 .200 	 .300 	 .400 

K (ki) I 
.000 1 3.91E+00 Hr21,05/01/00 	6.06E+00 Hr09,04I01100 	8.488+00 llrl6,04I01/00 	1.128+01 Hr15,04/01I00 

I (ks): 	 .500 	 .150 	 1.000 	 1.500 

K (ku) I 
.000 1 1.24E+01 Hr16,04/01/00 	1.238+01 Hr19,01I01/00 	1.09E+01 Hr11,08/01/00 	8.16E+00 fHrl9,01101100 

K (ki): 	2.000 	 2.500 	 3.000 	 3.500 

K (ku) I 
.000 1 1.318+00 @Hr05,06/01100 	6.458+00 Hr16,03/01/00 	1.23E#01 IRrI2,02101100 	1.00E+01 Hr12,02/01/00 

K (ki): 	4.000 	 1.500 	 5.000 

K (ka) 

.000 1 5.648+00 Hr12,02/01/00 	5.768+00 Hr12,02/01I00 	4.208400 !Hr01,04/01/00 

PEAK VALUES FOR THE 50 WORST CASES (in iicrogras/cubic ietre) 

AVERAGING TIME = 1 HOUR 

RANK VALUE TIME RECORDED COORDINATES RANK VALUE TIME RECORDED COORDINATES 

hour 	date (' denotes polar) hour 	date (* denotes polar) 

1 1.41E+01 15,04101/00 ( 	5.00E+02, 0.008+00) 26 8.628+00 02,02/01/00 (3.008+03, 0.008+00) 

2 1.43E#01 11,02/01100 ( 	3.00E+03, 0.008+00) 21 8.618+00 05,06/01/00 (1.508+03, 0.008+00) 

3 1.36E+01 14,01101/00 (4.008+02, 0.00E#00) 28 8,498+00 22,02/01/00 ( 	3.00E+03, 0.00E+00) 
4 1.308+01 23,05/01/00 ( 	1.50E+02, 0.008+00) 29 8.48E+00 15,02/01/00 (3.008+03, 0.00E+00) 

5 1.24E+01 16,04/01/00 (5.008+02, 0.008+00) 30 8.438+00 11,07/01/00 ( 	4.00E+02, 0.00E+00) 
6 1.238+01 19,01/01/00 ( 	1.50E+02, 0.008+00) 31 8.438+00 21,08/01/00 (4.008+02, 0.008+00) 
7 1.238+01 12,02/01100 ( 	3.008+03, 0.00E+00) 32 8.438+00 01,10/01f00 ( 	4.00E+02, 0.008+00) 
8 1.188+01 06,03/01/00 (3.008+02, 0.008+00) 33 8.15E+00 24,04/01/00 ( 	3.00E+03, 0.00E+00) 
9 1.168+01 12,03/01/00 (1.508+02, 0.00E+00) 34 1.898+00 23,02/01/00 ( 	3.00E+03, 0.008+00) 
10 1.098+01 11,08/01100 ( 	1.00E+03, 0.008+00) 35 1.18E+00 10,01/01/00 (5.008+02, 0.008+00) 
11 1.018+01 19,02/01/00 ( 	3.008+03, 0.008400) 36 7.788+00 20,08/01/00 ( 	5.00E+02, 0.008+00) 
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12 	1.018+01 13,02101/00 (3.008+03, 0.008+00) 31 7.188+00 06,10/01/00 (5.008+02, 0.008+00) 
13 	9.988+00 08,01/01/00 (7.508+02, 0.008+00) 38 7.118+00 11,03/01100 (1.008+03, 0.008+00) 
14 	9.968+00 20,02/01/00 (3.008+03, 0.008+00) 39 1.118+00 16 1 02/01/00 (3.008+03, 0.008+00) 
15 	9.828+00 24,05/01/00 (1.508+02, 0.008+00) 40 1.588+00 09,01/01/00 (1.508+02, 0.008+00) 
16 	9.458+00 13,03/01/00 (1.508+02, 0.008+00) 41 1.528+00 22,04/01/00 (1.508+02, 0.008+00) 
17 	9.448+00 14,02/01/00 (3.008+03, 0.008+00) 42 7.378+00 24,02/01/00 (3.008+03, 0.008+00) 
18 	9.308+00 16,03/01/00 (1.508+03, 0.008+00) 43 1.348+00 01,05/01/00 (1.508+03, 0.008+00) 
19 	9.198+00 21,04/01/00 (1.008+03, 0.008+00) 44 7.338+00 18,08/01/00 ( 	1.508+02, 0.008+00) 
20 	9.198+00 21,02/01/00 (3.008+03, 0.008+00) 45 1.308+00 15,03/01/00 (3.008+03, 0.008+00) 
21 	9.158+00 02,06/01/00 (4.008+02, 0.008+00) 46 7.218+00 03,10/01/00 (1.008+03, 0.001+00) 
22 	9.158+00 12,07/01/00 (4.008+02, 0.008+00) 41 7.258+00 04,10/01/00 (7.508+02, 0.008+00) 
23 	9.158+00 22,08/01/00 (4.008+02, 0.008+00) 48 1.238+00 03,02/01/00 (3.008+03, 0.008+00) 
24 	9.158+00 08,10/01/00 ( 	4.008+02, 0.008+00) 49 7.198+00 04,02/01/00 ( 	2.008+03, 0.008+00) 
25 	8.638+00 01,06/01/00 (5.008+02, 0.008+00) 50 1.098+00 18,03/01/00 (1.008+03, 0.008+00) 
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I NARNGULU SYNTHETIC RUTILE EXPANSION - 502 = SOOpps I 

+ 	 - + 

Concentrationor deposition .......... . ............ .... ...... Concentration 
Esjssjon rate units ......................................... grasslsecond 
Concentrationunits .......................................... iicrograis/cublc setre 
Units conversion factor ..................................... 1.00E+06 
Background concentration .................................... 0.00E+00 
Terraineffects.............................................Egan iethod 
Siootb stability class changes' ............................. No 
Other stability class adjustsents (urban iodes) ........... None 
Ignore building wake effects' ............................... No 
Decay coefficient (unless overridden by net. file) ...........000 
Anesoseterheight...........................................10 n 

DISPERSION CURVES 
Horizontal dispersion curves for sources 	<1001 high......... Pasquill-Gifford 

Vertical 	dispersion 	curves for sources 	<100m 	high......... Pasquill-Gifford 

Horizontal dispersion curves for sources 	100i high ......... Brigga Rural 

Vertical 	dispersion 	curves for sources 	>100& high......... Briggs Rural 
Enhance horizontal pluse spreads for buoyancy Yes 

Enhance 	vertical 	pluie spreads for buoyancy Yes 
Adjust horizontal P-G forsulae for roughness 	height' ........ Yes 

Adjust 	vertical 	P-C foriulae for roughness 	height' ........ Yes 

Roughnessheight ............................................ .2501 
Adjustsent for wind directional shear....................... None 

PLUME RISE OPTIONS 
Gradual pluse j5e  .........................................Yes 
Stack-tip dounwash included' ................................ Yes 
Entrainsent coefficients for adiabatic & stable lapse rates 	.60, .60 
Partial penetration of elevated jfly5jfls No 
Disregard tesperature gradients in the hourly set. file? .... No 

and in the absence of boundary-layer potential tesperature gradients 
given by the hourly set. file, a value from the following table 
(in XIs) is used: 

Wind Speed 	j Stability Class 
Category 	I A B C D E F 

4. ------------------------------------------- 
1 	I .000 .000 .000 .000 .020 .035 

2 	I .000 .000 .000 .000 .020 .035 

3 .000 .000 .000 .000 .020 .035 
4 .000 .000 .000 .000 .020 .035 
5 	I .000 .000 .000 .000 .020 .035 
6 	I .000 .000 .000 .000 .020 .035 

WIND SPEED CATEGORIES 
Boundaries between categories (in us) are: 1.54, 3,09, 5.14, 8.23, 10.80 

WIND PROFILE EXPONENTS: lrwin Rural values (unless overridden by set. file) 

AVERAGING TIMES 
1 hour 
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+ 	 - + 

I NARNGULU SYNTHETIC RUTILE EXPANSION - S02 	500ppi I 

SOURCE CHARACTERISTICS 	 I 

+------------------------------------------------------ 

............................................. STACK No. 	1 ................................................... 

	

X(i) 	Y(i) 	Ground Elevation 	Stack Height 	Diaieter feiperature Speed 

	

0 	0 	201 	 491 	2.121 	353K 	24.4ifs 

Adjacent building size: 93m wide i 23m high 

(Constant) eiission rate = 1.50E+01 grais/second 

No gravitational settling or scavenging. 

+------------------------------------------------------I.  

NARNGULU SYNTHETIC RUTILE EXPANSION - 502 z 500ppi I 

I 	 RECEPTOR LOCATIONS 	 I 

+------------------------------------------------------+ 

The Cartesian receptor grid has the following z-values (or eastings): 

	

100.1 	200.1 	300.1 	400.1 	500.1 	750.1 	1000.2 	1500.1 	2000.i 	2500.1 

	

3000.n 	3500.n 	4000.1 	4500.1 	5000.11 

and these y-values (or northings): 

0.11 

METEOROLOGICAL DATA : 'KETSAMP test leteorological file 

1 	 HIGHEST RECORDINGS FOR EACH RECEPTOR (in aicrograns/cubic letre) 

AVERAGING TIME = 1 HOUR 

I (ku): 	 .100 	 .200 	 .300 	 .400 

Y (ks) I 
.000 I 3.94E+01 H03,06/01/00 	6.06E+01 Hr09,02I01/00 	1.18E+02 Hr06,03/01/00 	1.365+02 Ur14,04/01/00 

K (kI): 	 .500 	 .150 	 1.000 	 1.500 

Y (ki) 

.000 1 1.475+02 lir15,04101/00 	1.305+02 111r23,05/01/00 	1.185+02 Hr19,01/01/00 	9.305+01 18r16,03/01/00 
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K (ki): 	2.000 	 2.500 	 3.000 	 3.500 

Y (ki) 

	

.000 1 1.19E+01 Hrl6,03I01/00 	6.141+01 Hr04,02I01I00 	1.431+02 Hr11,02/01100 	1.201+02 Hr11,02I01/00 

K (ku: 	4.000 	 4.500 	 5.000 

T (ku) I 

	

.000 1 6.691+01 Hr11,02/01I00 	7.041+01 €Hr11,02I01100 	4.921+01 Hr11,02I01/00 

SECOND-HIGHEST RECORDINGS FOR EACH RECEPTOR (in uicrograis/cubic uetre) 

AVERAGING TIME = 1 HOUR 

K (ku): 	 .100 	 .200 	 .300 	 .400 

Y (ku) 

	

.000 1 3.911+01 Hr21,05I01100 	6.061+01 Er09,04/01/00 	8.481+01 Ur16,04101/00 	1.121+02 Hr15,04/01/00 

K (ku): 	 .500 	 .750 	 1.000 	 1.500 

Y(ku) I 

	

.000 I 1.241+02 Hr16,04/01/00 	1.231+02 Br19,01/01/00 	1.091+02 @Hr17,08(01I00 	8.761+01 Hr19,01/01/00 

K (ku: 	2.000 	 2.500 	 3.000 	 3.500 

T(ku) I 

	

.000 1 7.311+01 HrO5,06I01/00 	6.451+01 Hr16,03/01/00 	1.231+02 Hr12,02I01/00 	1.001+02 Hr12,02/01/00 

K (ku): 	4.000 	 4.500 	 5.000 

T (ku) 

	

.000 1 5.64E+01 €Hr12,02/01/00 	5.161+01 lir12,02101/00 	4.201+01 Hr01,04101/00 

PEAK VALUES FOR THE 50 WORST CASES (in uicroqrauslcubic uetre) 

AVERAGING TIME = 	1 HOUR 

RANK VALUE TIME RECORDED COORDINATES RANK VALUE TIME RECORDED COORDINATES 

hour 	date (* 	denotes polar) hour 	date (' denotes polar) 

1 1.41E+02 15,04/01/00 (5.001+02, 0.001+00) 26 8.62E+01 02,02/01/00 	(3,001+03, 0.001+00) 

2 1.43E+02 11,02/01/00 ( 	3,00E+03, 0.001+00) 27 8.611+01 05,06/01100 	( 1.50E+03, 0.00E+00) 

3 1.361+02 14,04101/00 (4.001+02, 0.001+00) 28 8.491+01 22,02/01/00 { 	3.00E+03, 0.00E+00) 
4 1.301+02 23,05/01/00 ( 	1.SOE+02, 0..00E+00) 29 8.481+01 15,02101/00 ( 	3.001+03, 0.001+00) 
5 1.241+02 16,04/01/00 (5.001+02, 0.001+00) 30 8.43E+01 11,07/01I00 (4.001+02, 0.00E+00) 

6 1.231+02 19,01/01/00 (1.501+02, 0.001+00) 31 8.431+01 21,08/01/00 ( 	4.00E+02, 0.001+00) 
7 1.231+02 12,02/01/00 ( 	3.00E+03, 0.001+00) 32 8.431+01 07,10/01/00 (4.001+02, 0.001+00) 

8 1.18E+02 06,03(01/00 (3.001+02, 0.00E+00) 33 8.151+01 24,04/01/00 (3.001+03, 0.001+00) 

9 1.161+02 12,03(01/00 (1.501+02, 0.001+00) 34 7.891+01 23,02/01100 ( 	3.00E+03, 0.001+00) 
10 1.091+02 17,08/01100 ( 	1.00E+03, 0.00E+00) 35 7.781+01 10,07/01/00 (5.001+02, 0.001+00) 

11 1.011+02 19,02/01/00 (3.001+03, 0.001+00) 36 1.181+01 20,08/01100 ( 	5.00E+02, 0.00E+00) 
12 1.071+02 13,02/01/00 (3.001+03, 0.001+00) 37 7.181+01 06,10(01/00 (5.001+02, 0.001+00) 



13 9.988+01 08,01/01/00 
14 9.968+01 20,02/01/00 
15 9.828+01 24,05/01/00 
16 9.458+01 13,03/01/00 
11 9.448+01 14,02/01/00 
18 9.308+01 16,03/01/00 
19 9.198+01 21,04101100 
20 9.198+01 21,02/01/00 
21 9.158+01 02,06/01/00 
22 9.158+01 12,01/01/00 
23 9.158+01 22,08/01/00 
24 9.158+01 08,10/01/00 
25 8.638+01 01,06/01/00 

7.508+02, 0.008+00) 
3.008+03, 0.008+00) 
1.508+02, 0.008+00) 
1.508+02, 0.008+00) 
3.008+03, 0.008+00) 
1.508+03, 0.008+00) 
1.008+03, 0.008+00) 
3.008+03, 0.008+00) 
4,008+02, 0.008+00) 
4.008+02, 0.008+00) 
4.008+02, 0.008+00) 
4.008+02, 0.008+00) 
5.008+02, 0.008+00) 

38 1.718+01 11,03/01/00 
39 1.118+01 16,02/01/00 
40 1.588+01 09,07/01/00 
41 7.528+01 22,04/01100 
42 1.378+01 24,02/01/00 
43 7.348+01 01,05/01/00 
44 7.338+01 18,08/01/00 
45 7.308+01 15,03/01/00 
46 1.218+01 03,10/01/00 
41 7.258+01 04,10/01/00 
48 7.238+01 03,02/01/00 
49 1.198+01 04,02/01/00 
50 1.098+01 18,03/01/00 

(1.008+03, 0.008+00) 
(3.008+03, 0.008+00) 
(7.508+02, 0.008+00) 
(1.508+02, 0.008+00) 

3.008+03, 0.008+00) 
(1.508+03, 0.008+00) 
(7.508+02, 0.008+00) 
( 3.008+03, 0.008+00) 
( 1.008+03, 0.008+00) 
( 1.508+02, 0.008+00) 
( 3.008+03, 0.008+00) 
(2.008+03, 0.008+00) 
(1.008+03, 0.008+00) 
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APPENDIX III 

GUIDELINES FOR THE PUBLIC ENVIRONMENTAL REPORT ON THE PROPOSED 
EXPANSION OF THE AMC SYNTHETIC RUTILE PLANT, NARNG1JLU 

INTRODUCTION 

The Environmental Protection Authority believes that the major environmental 
issues concerning AMC's expansion plans for its Narngulu Synthetic Rutile 
plant relate to the control of emissions, especially hydrogen sulphide and 
the Company's commitment to adequately control these emissions in view of 
problems experienced with the process. 

The proposed expansion is to be the subject of a Public Environmental 
Report. If in the Public Environmental Report AMC can convince the 
Environmental Protection Authority of the adequacy of its proposals and 
commitment for controlling emissions from the expanded plant, it is likely 
that the Authority will approve of the expansion; if not it will probably be 
found environmentally unacceptable. 

GUIDELINES 

These guidelines identify issues which should be addressed in the Public 
Environmental Report. They are not intended to be exhaustive and the 
proponent should consider the inclusion of other relevant issues in the 
document. 

The Public Environmental Report should facilitate public review of the key 
environmental issues. The contents should be concise, accurate and readily 
understood. Specialist information should be included in technical 
appendices. 

From information supplied by the proponent the Authority believes the key 
environmental issues for this proposed expansion are: 

proposals for the management of potential environmental impacts of the 
expanded plant (especially the control of emissions of noise, wastewater 
and gases); 

relating the expanded plant's environmental impact and management to the 
- 

	

	 existing plant and experience gained in its operation in the local 
environment; 

changes proposed in the expanded plant as a result of the above 
experience; 

the location of the expanded plant and associated earthworks; and 

proposals for the management of the construction-stage environmental 
impacts of the expanded plant (especially dust and noise). 

The composition of each waste stream should be defined and the method of 
disposal described in detail. The specifications for proposed monitoring 
systems should also be given. 

Unless subsequent investigation reveals additional issues, if the proponent 
can demonstrate in the Public Environmental Report an ongoing commitment to 
adequate management of the above environmental issues, the Environmental 
Protection Authority is likely to recommend that the proposal is 
environmentally acceptable. Conversely, a failure to demonstrate that these 
issues can be adequately managed is likely to lead the Authority to 
recommend that the proposal is environmentally unacceptable. 




