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Project number - UC/JAM/90/239 

Title - STRATEGIC POLICY ADVICE FOR THE DEVELOPMENT OF THE 
ALUMINIUM INDUSTRY IN JAMAICA 

ABSTRACT 

This project involved a review of the current state of the 
bauxite/alumina/aluminium products industry in Jamaica, with 
emphasis on technical and techno-commercial aspects and on the 
relationship between bauxite/alumina operations and the 
environment. The objective was to provide advice as to how to 
effect an improvement in the competitive position of the 
Industry in Jamaica compared to installations in other parts of 
the world; anci to recommend standards to accompany new Jamaican 
environmental legislation. Four separate consultants were used 
who were expert in each of the above fields, and iavestigations 
were carried out during visits by these consultants over the 
period from July to November 1991. 

It was observed, that the existing alumina refineries were among 
the oldest still operating in essentially unmodified form, that 
excessive bauxite losses were evident in mining, transfer and 
processing stages and the refineries generally were inefficient 
in raw material and energy usage. Levels of dust emissions at 
both bauxite mines, and from alumina activities, and liquid 
emissions to ground waters appear to be excessivP. in some 
instances. Deepite these shortcomings the refineries, and in 
particular the mines, were still reasonably economic to operate 
and alumina costs were competitive chiefly as a result of 
intrinsically low bauxite costs into the refineries, and the low 
wage rate structure. A significant volume of semi and fabricated 
aluninium products which could be produced locally are currently 
being imported into Jamaica. 

Recommendations for improvements to the management o~ bauxite 
reserves aimed at maximizing their utilization were put forward. 
Overhaul and modernization of existing alumina refineries was 
recommended in order to reduce operating costs. Further 
opportunities for extending the production of non-metallic 
grades of alumina should be investigated. Environmental 
standards for emissions were recommended to complement recently 
passed Jamaican environmental legislation, and aspects of 
implementation including measurement of emissions were 
discussed. An opportunity was recognized, and recommendations 
put forward, for an expansion of semi and finished products in 
Jamaica to reduce dependence on imported products in this area. 

A checklist of policy initiatives and action items is appended 
to assist the formulation of programs which might be based on 
some or all of the foregoing recommendationa. 
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GLOSSARY OF TECHNICAL TERMS AND ABBREVIATIONS 

ao 
aluminium 
aluminum 
al 
boehmite 
bx 
GDP 
Gibbsite 
GNP 
goethite 
gpm 
JBI 
monohydrate 
MT 

natron 
ppm 

se 

semi<s> 
tpa 
trihydrate 

USD 
US$ 
J$ 

alumina 

alumina 

alumina 
aluminum 
aluminium 
aluminium <ingot> 
AlOCOH> 
bauxite 
Gross Domestic Product 
Al<OH>1 
Gross National Product 
HFe02 
granune per litre 
Jamaica Bauxite Institute 
Al OH 
metric ton <2204 lb> 
sodium 
parts per million by weight 
semi-finished and finished 
aluminium products 
semi-finished aluminium product 
tonne per annum 

Al <OH> 3 

United States Dollar 
United States Dollar 
Jamaican Dollar 
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INTRODUCTION 

Jamaica, the third largest island in the Carribean, has 
currently the only truly viable bauxite/alumina industry in the 

region, although there are very substantial developments of this 
kind established on the South American continent. 

The economy of Jamaica is dependent to a significant extent upon 
the bauxite/alumina industry for its export earnings, about 60\ 

of export earnings being derived from the sale of bauxite and 
alumina. 

Tha industry was established in Jamaica about forty years ago 
based on the reserves of high grade bauxite found on the island. 
It was financed by principally North American interests using 
technology established "in- house" by what was essentially an 

industry closed to outsiders. 

The industry is not a significant employer <having rega~d to 
it's size> either directly or indirectly in the Jamaican 
economy. As a sector the mining and quarrying industry, of which 
the Bauxite industry forms the major part, employed only 0.6\ of 
the countries workforce, while generating 7.5\ of Gross Domestic 

Product <1988 data>. The conversion of bauxite to alumina offers 
little better prospect of employment to the workforce, despite 

efforts to increase the level of participation of the Jamaican 
workforce in the Industry. 

The foregoing is set against a background of modest GNP growth 
and high population increase, for between the years 1980 and 
1990, the GNP has been estimated c1> to have fallen, in real 
terms by 0.4\ per annum while over the same period the 
population has increased by an annual average of 1.2\ pa. 

<l> - World Bank estimates - 19qo. 
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The foregoing has resulted in a series of devaluations of the 
Jamaican dollar against its hard currency trading partners 

leaeing up to the floating of the JS in September 1991. 

The largest earner of foreign exchange and best growth industry 

based on recent past performance is tourism. However despite 

this there was in 1989 a trade deficit of USS572.4m with a 
current account deficit of US$295.Sm. 

Principal among Jamaican exports was bauxite 3nd alumina, 
however set against these exports was the need to impor~ 

expensive mineral fuels used for bauxite recovery and processing 
to alumina. 

The aluminium semi and finished products industry in Jamaica is 
possessed of some anomalies as regards the imbalance in the 
export/imports 0£ the range of products and intermediate and 
finished products derived from the industry. Redress of these 
imbalances is necessary if the objective of advancing Jamaica 
as a developing nation is to be realized. 

The bauxite/alumina industry in Jamaica started about 40 years 
ago. It was developed during the SO's and 60's by mainly North 

American interests to mine bauxite and refine alumina for 

export. Since that time the same interests have participated in 

the development of major facilities for bauxite mining and 
alumina production at other locations throughout the world. Each 

of these facilities has been designed around the character of 
the bauxite peculiar to the area concerned as it relates to it's 
suitability for alumina production. Other parameters which have 
influenced investment decisions have been geographic and 

economic and socio-economic factors. 

There is a concern that the Jamaican plants which are much older 

may be suffering from higher cost structures when compared with 
the more modern and generally larger plants that have been 

erected elsewhere in more recent times. 
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This has particular significance for a country which relies so 
heavily on its export earnings from the bauxite and alumina 

industry such as Jamaica does, because during times of low world 

demand for aluminium, allllltina stocks increase to unacceptable 
levels and production mu&~ be curtailed. Because alumina plants 

cannot be economically throttled back, it is sometimes necessary 

in these circumstances to close temporarily one or more 
refineries. In selecting which refinery to shut down in order to 

relieve the oversupply situation, it is most often the cost of 
production which is the determining factor in arriving at this 
decision. It is the threat of such a possibility, with its 
implications as regards reduction in cash flow and the inability 

of Government to budget for the future with confidence, which 
can have a drastic effect on the economic security of a country. 

As part of this assignment by UN consultants, a report was 
called for as to the state of competitiveness of the Jamaican 
bauxite and alumina industry against others, particularly those 
facilities that have been erected more recently in the world. In 
particular recommendations weLe sought as to what could be done 
to the Jamaican plants to improve their competitiveness as 
against facilities elsewhere, in order to ensure that the threat 

referred to in the previous par~graph may be removed. 

A feature of recently developed bauxite deposits in other parts 
of the world is that they have mostly been located remote from 

areas of high population density, and sometimes in areas almost 
devoid of population. Despite this, in many instances there has 
been vigorous opposition to the setting up of these industries 

on environmental grounds. In recent times it has been the 
exception rather than the rule that either, the quality of life 

of a significant proportion of the population, or the livelihood 

derived from another industry has been at issue in relation to 
bauxite/al,1mina activities. 
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~he situation in Jamaica is almost entirely the reverse of the 

above. The industry has been in place for a considerable period 
of time so that the biological adaptation of f lo~-a and fauna by 

natural selection has passed through sufficient generations so 

that a kind of equilibrium has been reached with the industrial 
processes with which they cohabit the environment. 

The envirollJ'lental problems of most immediate concern in Jamaica 
are the increasing pollution of ground waters by massive amounts 
of liquid wastes from alumina refining, and the emissions of 

dust and alumina from both bauxite mining and alumina refining 
activities. These pose a direct threat to both the quality of 

life, and possibly to the health of the inhabitants of the 
island, and a diminution in the prospects for development and 
extension of the tourism industry of what is generally accepted 
as one of the most beautiful islands in the world. 

The authorities in Jamaica face the difficult task of "clawing 
back" some of the ground which has been lost by the entrenchment 

of what would be unacceptable environmental practices by the 

operators of some of the Jamaican alumina plants if they were to 
be proposed for new refineries in more developed countries. The 
enlistment of authoritative opinion and comment from a UN 
engaged consultant, may go scme way towards assisting that 
process. 

The way in which bauxite is mined in Jamaica is unusual when 

compared to the methods employed in most of the bauxite mines 
which have been developed elsewhere over the last 20 years. 

The occurrence of the bauxite in deep troughs formed in the 
underlying bed of limestone has meant that a full recovery of 

processable ore is virtually impossible. Furthermore the use of 
inefficient and sometimes inappropriate equipment has tended to 
exacerbate the problem of achieving an acceptable level of ore 
recovery. 
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A system of taxation on thP activities of the industry is in 
force by which a levy is imposed on the amount of bauxite 
lt:ri thdrawn. The way this is assessed is by means of a back 

calculation from the amount of alumina shipped. Such a procedure 
has not b9en effective in ensuring the miners remove all the 
processabie ore from a pit before it is closed. The net result 
has been, firstly t~at bauxite reserves are being consumed 

faster than the production of alumina would appear to warrant, 
and secondly that a considerable amount of processable ore 
remains in the ground beneath sites which have been released 
from mining as having been "exhausted" and which have 
accordingly been closed, regenerated and returned for farming 
activities. 

Recommendations were sought as to how to redress the above 
shortcomings. In order to achieve this end the task was divided 

into the areas of 
Bauxite Utilization 
Alumina Productivity 
Environmental Matters 
Semi and Finished Aluminium Products 

Separate consultants were selected for each of the foregoing 

facets of the industry based on their appropriate areas of 

expertise. A list of the names of the consultants and a copy cf 

the job description for each is appended as annexure 1. 

Each consultant visited the Island under the auspices of the 
UNIDO office in Jamaica and during these stays, mine and 
refinery inspections and discussions as deemed appropriate were 

arranged and conducted by the Jamaican Bauxite Institute. 
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A summary oi the key contact personnel instrumental in securing 
access to information and worksites is given in annexure 2. 

Repor~s were prepared independently by each consultant and 

approved individually by the sponsoring UNIDO organization. A 

report aimed at consolidating views and reconunendations from 

each of these reports into a unified overview which would 

hopefully provide the authorities in Jamaica with directions for 

future development of the industry there was prepared by a 

principal consultant, who was coincidentally also the consultant 
on alumina productivity. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 8 -

I - STRUCTURE OF THE INDUSTRY 

The bauxite/alumina/aluminium industry is an integrated but 
technologically diverse set of operations which are comprised of 
the following fundamental activities; 

bauxite mining 
alumina refining 
aluminium smelting 

semi-finished products and metal fabrication, 

Each of the foregoing processes leads on to the next with key 
aluminium containing raw material passing from one process to 
the next 

The requirements for efficient operation of each is very 
different so that rarely are all the above activities found 
together in one location. 

Bauxite and Alumina tend to be located at or close to the source 
of tha bauxite ore because of the costs of transporting the 
bulky and moist ore. Smelting is invariably located close to a 

source of low cost electrical energy. While semis and finished 
products tend to be close to the markets into which they are to 

be sold, nemely in the building, transport industries and in 
packaging. 

Jamaica has excellent reserves of mineable bauxite and enjoys 

most of the natural advantages required for economic alumina 

refining. It has no source of low cost electrical energy and 
therefore is not a suitable location for an aluminium smelter. 
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On the other hand as a country with a population of 2 million 

people with a reasonable standard of living, it is a significant 
consumer of aluminium products throughout the building, 

transport, and packaging sectors of the economy. Furthermore it 
is located adjacent to a region of considerable economic growth, 
namely continental South America. 

Hitherto trade patterns in semi-finished and fabricated 

aluminium products show that trade in these products, as with 

bauxite and alumina, has taken place largely with the northern 
hemishere. With the industrial expansion that the South American 
countries are experiencing the possibility exists of developing 
opportunities fc~ trade in semi-finished and fabricated 

aluminium products if Jamaica is able to expand upon its base of 
knowledge and expertise in this are~. Jamaican workforce 

currently possesses a range of diverse skills and there is a 
potential for these to be developed further. 
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II - ALUMINA OVERSUPPLY AND REFINERY CLOSURE 

Because of the seriousness of the effects of plant closure on 
the economy of a country which relies as heavily for hard 
currency earnings on its bauxite and alumina industry as does 
Jamaica, the following brief discussion in relation to the above 
topic may be helpful. 

To follow the economic reasoning behind decisions to shut down 
one kind of plant as against another when stockpiles become too 
large, it is necessary to understand the way in which ownership 

of alumina plants may be structured so as to have the effect of 
reducing the likelihood of closure in difficult times. 

In a situation of oversupply of alumina, the laws of supply and 

demand result in a fall in price. Th~ reduced price may be below 
what some refineriea are able to produce the alumina for. If 

this is the situation there may be a case for closing such a 
refinery down and restarting it again when prices rise again. 
This will depend on whether the amortized mothballing costs plus 
restartup costs are reasonable. 

Some of the worlds largest refineries are owned by consortia, in 
which the operation of the refinery is conducted on behalf of 
its members by a separately established company. Under such an 

arrangement the owners are entitled to a share of alumina 

output, and are billed with the operating costs of the refinery 

for that share, in proportion to their share of ownership in the 
consortium. 
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The supply contracts for alumina under which the members of the 
consortium are bound are generally of the •take or pay• kind. 
The basis of this form of contract is that the consor~ium member 
agrees to accept his •share• of the alumina processed by the 
refinery on the basis of his percentage of ownership, assuming 
the refinery continues to operate at all times at full 
capacity. However in the event that a member is unable to 
accept his full •share• of alumina, he is obliged under the 
terms of the contract to pay an amount to the operating company 
equivalent to the fixed costs associated with that proportion of 
entitlement which he sueks to forego. The purpose of this 
provision is to ensure that the other consortium members, who 
continue to take their full allocation of alumina, are not 
disadvantaged by having to pay that share of the fixed operating 
costs normally accruing to the defaulting member. 

This arrangement has the effect of making it more at~~~ctive, 
when faced with an oversupply of alumina, for a consortium 
member to continue to take his full entitlements from these 
plants, and to reduce shipments from smaller older plants such 
as those which operate in Jamaica. The rationale for this is as 
follows. 

If the member reduces his "take" from a consortium plant to 
zero, he is still obliged to pay all fixed cash operating costs 
associated with that tonnage for as long as his take is reduced. 
These will usually be significantly higher in the case of new 
plants with large outstanding loans and therefore a high 
interest component of operating cost, than for older refineries 
where loans have been fully amortized. On the other hand by 
choosing to close a refinery which does not have these 
provisions, the costs involved are those associated with 
shutdown and restartup, plus any ongoing rnothbal~ing costs. If 
these are less than the forementioned fixed costs, which they 
usually are, then the smaller and older plant is the one which 
will be closed. 
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The Jamaican plants which are all older tend to be candidates 
for closure on this basis. These plants are smaller on average 
and therefore more easily shut down and brought onto line again. 
Also the lower wage rates and aore flexible labour conditions 
applicable to the Jamaican plants are also factors which 
increase the likelihood of this happening. 

A further factor in favour of maintaining newer plants at full 
output at the expense of the old is the income taxation benefits 
which attach to depreciation provisions in these plants and 
which are available to the owning company in the country of 
incorporation. Older plants for which the depreciation 
provisions have been used up do not enjoy this benefit. 

The above effects serve to render the newer and more efficient 
consortium plants virtually proof against recessionary shutdown 
as the consortium members are locked into accepting alumina from 
this source rather than from plants which operate without such 
an arrangement. 

Similar arrangements can be applie<i in the establishment of 
consortia for the mining and beneficiation of bauxite, with 
similar advantages <and disadvantages> to the above. 

The ownership and financial structure of a bauxite/alumina 
facility is usually established prior to any committment to 
proceed with such a project. Thus there appears little 
opportunity for the introduction of any arrangements based on 
the foregoing to the industry as it stands in Jamaica at 
present. 
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However should the opportunity arise in the future for a new 
greenfield facility tc ba erected in Jamiaca, it is to be 

recommended that those charged with the responsibility for 
representing the interests of the Government in the matter, 

become apprised of the range of financing and ownership options 
that are now available. They should also endeavour to establish 
the degree of attractiveness of each to the prospective 
protagonists, and the reasons behind this, prior to commencing 
serious negotiations with interested parties. 

On a less ambitious note, it should be recognized that any 

significant capital expenditure spent on a mine or refinery is 
accommpanied by i•plied borrowings through the gearing and 
capital raising arrangements of the owning company. This 

together with the tax depreciation benef ita alluded to above 
means that any subsequent significant period of closure of that 
plant will impose a greater financial penalty on a company that 
has spent capital in this way than on one that has not. Hence 
there is a natural resistance to shutting down such a plant. 
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III - OVERVIEW OF PROJECT RESULTS 

The following is a summary of conclusions of each facet of the 
project based on a readinq of the individual consultants 
reports. This summary has involved selecting only the most 
significant or relevant issuesr approaches which may assist in 
their resolution are proposed. 

In drawing together data from the various consultants reports 
into this consolidated report, a policy has been adopted of 
refraining from making comment on views expressed by individual 
consultants as regards to the opinions which they express in 
their reports. Instead this writer's views are expressed 
independently of any opinions contained in these reports. The 
reader may in some instances discern a difference in viewpoint 
or emphasis between what is presented in this consolidatiun 

report and what has been provided in the individual consultant's 
report. 

The intention is to enable the reader to observe that there is 
such a difference, and be able to examine that difference in the 
light of the data presented. The value in this approach is that 
it provides the reader with the opportunity of making up his own 
mind on the matter. It should be noted that in most instances 
these differences do not amount to a question of fact but rather 

of interpretation of a situation in the light of the 
consultant's own experience. 

It is important therefore in order to obtain a balanced view of 
the subject matter covered in this document, that the reader 
reviews alongside the summaries which follow, any alternative 
or additional views or comments that may be presented in the 
individual consultant's reports. 
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A - Bauxite Utilization 

The principal problems which have been identified in the 
development and efficient use of the bauxite resource are as 
follows 

Accuracy of assessment of reserves 

Poor recovery of ainable bauxite due to ; 

poor mininq practices in relation to ore located with 
geometrical constraints 

praoence of marqinal ore particularly in relation to 
it's boemitic content 

Concern that reported bauxite usage is not truly indicative 
of that involved in the process for the production of 
alumina, but includes mining and stockpile losses includinq 
losses from alumina stockpiles as well. 

The tendency for unreasonable pressure to be brought to bare 
on government aqencies for premature pit closure before the 
minable ore from the pit is fully exhausted. 

Recommendations made with the object of addressing these areas 
of concern are as follows 

The setting up of a comprehensive database in relation to 
the minable bauxite reserves on the Island. The use of 
computer services for this purpose is recommended in order 
that it may interact with existing micro computer mapping of 
reserves currently carried out. 
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In order to encouraqe the more complete recovery of 
processable ore under geometrical constraints, the use of 
innovative solutions is recommended, such as the JBI 
becoming involved in evaluating and recommending technical 
solutions to difficult recovery problems and the greater use 
of contract mining. 

The stockpiling of high boemitic ore for prospective export 
to suitable high temperature refineries for possible use as 
a sweetener to that process. 

Separation of administrative functions associated with 
reserves estimation and issuance of mine closure 
certificates, so as to avoid a tendency to early clo3ure of 
some pits. 

Relaxation of bauxite levy on lllilrginal ore to act as an 
incentive for its recovery for processing. Some 
clarification of the way in which the 40 year agreement 
operates in this area is required. 

Trialing, and if successful, implementation of recent 
technically advanced geostatistical techniques such as 
Kr:ging and Variography and Ground Penetrating Rada~ ;~, 

order to improve grade and tonnages estimates. 

Substitution of a direct measure of estimating ba~xite 
consumption for the indirect method currently in use, namely 
that of deriving same from alumina shipments by an inferred 
and probably inflated conversion factor. 

More accurate assessment of the bauxite alumina ratio for 
both ore reserves and mined bauxites, preferably by use of 
simulated digestion to be carried out by an authoritative 
laboratory set up to operate independently of all interested 
parties. 
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Application of JBI knowledge and skills in more direct forms 

of supervision of bauxite mining and recovery practice~. 

The development of a mobile chemical laboratory to be used 

for environmental testing and to be available for moving 
quickly to persistent environmental trouble spots. This 
facility could be used to produce •on-the-spot• re~ults 

which could be available for immediate negotiation with an 
alleged offending party. 
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B - Alumina Productivity 

Observations of the productivity and efficiency of this industry 
in Jamaica are as follows; 

Jamaican bauxite is amongsc the cheapest in the world to mine 
and transport to the refineries however overall bauxite losses 
during mining, transport, atockpiling and p:ocessing within the 
refinery all appear higher than would result if more modern and 
appropriate technology were used. 

Refineries are aging both in design and operating practices and 
are of relatively small capacity compared to the more recently 
built mega-capacity complexes erected in other parts of the 
world. 

Labour costs per unit of alumina produced are low by world 
standards, but not as low as pay scales would suggest. This is 
because the older and smaller plants require more manning than 
modern more automated refineries. 

Energy costs are high because of a total dependence on oil 
imports for boiler house, ele~crical and calcination energy. 

Caustic soda losses are excessive by world standards. To some 
extent these may be affected by a desire to conserve energy, 
however inappropriate plant design and poor mud washing and 
disposal arrangements are the main reasons for this. 

Maintenance costs are higher than average for alumina plants 
because of their age and the design of the plants. Wage rates 
are a positive factor in keeping these in check. 

Overhead, supervision and provisioning costs are higher than 
average because of the Sllldller size of the plants and the 
reluctance of the operators to rely on local infrastructure for 
services in this regard. 
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The following were the reconunendations made with the object of 
improving the financial viability of bauxite/alumi~a operations 
in Jamaica 

Encourage the introduction of certain process improvements 
chiefly; 

sweetening of bauxite feed streams and the predigestion 
of bauxite 

mud washing and disposal, particularly as it relates to 
the recovery of soda values therefrom 

improved and updated instrumentation, particularly as 
regards to evapourator, precipitation control and mud 
washing 

Ensure that new alumina facilities and refinery extensions 
are based upon larger units of production with modern 
instrumentation and effective procedures for losses 
recovery. 

Encourage the development of specialty alumina production 
and examine the technical feasibility of producing within 
some of the older and smaller plants a range of other 
products from bauxite and alumina 

Re-examine the prospects for an alternative source of energy 
to oil. The prospects for coal or gas should be reviewed. 

Embark upon a long term strategy of improving the skills of 
the existing and potential workforce of the industry in 
Jamaica. 
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Take steps to improve the ability of the existing 
infrastructure to be able to more effectively perform as a 
support base for the industry in Jamaica 

Encorporate into environmental legislation interactive 

provisions designed to ensure that losses in process streams 
that are pollutants are pursued and reduced for both 
environmental as well as economics reasons. 
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C - Semi and Fabricated Aluminium Products 

The principal observations made with regard to semi and finished 
aluminium products in Jamaica are as follows 

An excess of imports over exports of semi and fabricated 
products 

An undercapacity to produce in Jamaica as against local demand, 
all semi and finished products except extrusions. 

Local consumption of a significant volume of products which are 
sourced from hard currency areas which could be readily produced 
locally in Jamaica. 

Opportunities for developing export business in semi and 

fabricated aluminium products with neighbouring countries in the 
region 

The availability within Jamaica of a range of skills and 
reaources which would be applicable to semi and fabricated 
aluminium products and which are at present being under 
utilized. 

An imbalance in the aluminium industry in Jamaica of capital 

intensive investment <in mining and alumina production> against 
a dearth of lower capital intensive but more labour intensive 

investment <such as in some semi and finished products>. 

Recommendations for redressing the above situation are as 
follows; 

Market research in detail the semi and finished aluminium 

product markets in Jamiaca with a view to interesting local 

and overseas entrepreneurs in investing in new capacity in 
this area. 
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Evaluation of opportunities for trade in aluminium semi and 

finished products with neighbouring countries 

Construction, once markets have been confirmed, of a 

combination drawing/press forging operation of 800 tpa 

capaci~y at a total capital cost of the order of USS6.2 
million. 

The construction of a diecasting facility using 

predominantly recycled aluminium of 500 tpa capacity for a 

total capital cost of USS2.6 million. 
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D - The Environment 

The task with regard to the environmer.t was undertaken using a 
fresh approach by a consultant who has not previously had an 
association with the bauxite and alumina industry. Consequently 
an independent view of pollutants and their likely effects was 
obtained. 

The areas investigated, and for which recommendations were made 
were as follows; 

Identification of deleterious components of emissions 

Nomiuation cf maximum acceptable standards for pollutants 

Indications on strategies and techniqes for measurement 

Critique the recent report, "Alpart Mud Lake Risk 
Assessment, vol l" by Gurr and Associates Inc. 

The chief pollutants were identified as; 

Dust from bauxite and from alumina refining, monitoring of 

which is currently carried out on a piecemeal basis 

Oxides of sulphur and nitrogen together with carbon dioxide 
from combustion of fuel oils for steam raising and for 
calcination in alumina refineries, virtually none of which 
is currently monitored 

Sodium in the form of soluole and insoluble compounds 
released in waste liquors and in red mud which is ponded. 
Each of these eventually finds its way via the soil into 
ground waters. These are currently monitored using wells 
drilled into the ground waters at a number of locations 
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Noise arising principally from bauxite transport operations, 
which has not been subject to any extensive monitoring 

As a result of a review of additional data available from 
environmental authorities in California <USA> Canada and Sweden, 
appropriate standards were reconunended for dust emissions, for 
water quality, and for noise levels. 

In the case of water quality it was reconunended that the 
standards proposed by the Underground Water Authority and the 
Jamaican Bauxite Institute be relaxed in relation to nitrate 
levels <from 20 ppm to 45 ppm> and tightened in relation to 
total dissolved solids <from 600 ppm to 500 ppm> 

As regards techniques to be used for measurement of pollutant 
levels in emissions, the framework of a regimen was supplied by 
the consultant from which, in co-operation with the operators of 
the plants, it should be possible to devise a detailed 
monitoring procedure which would enable the above measurements 
to be carried out. When compared against the aforementioned 
standards any discrepancies detected could form the basis of 
negotiations with the organization concerned toward the 
objective of achieving compliance. 

The report entitled "Alpart Mud Lake Risk Assessment - Vol 1 by 
Gurr and Associates aws reviewed and the following is a sununary 
of the comments made thereon; 

The omission of base data from the above report means that 
the opportunity is unavailable for meaningful com.~ent to be 
made on the technical interpretations presented in the 
report. 
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It is desirable to include an estimate of the total amount 
of sodium released from the plant, both soluble and 
insoluble, so as to endeavour to account for its whereabouts 

as fully as possible. There is a concern that a hidden 
reservior of sodium may exist that is at present chemically 
bound in insoluble form, but which may have the potential 
for subsequent release to the ground waters if soil 
conditions change. 

The reference to the possibility of an as yet undetected 
sodium plume elsewhere in the ground waters is disturbing. 

The reasoning behind the conclusion that the South Mud Lake 
will lower emissions appears to be inadequately supported by 

the extent of detail provided, particularly as to the type 
of ponding construction proposed. 

Additional data and publications by various Australian 
Government authorities dealing specifically with the bauxite 
alumina industry in that country are appended. 
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IV - FUTURE STRATEGIES FOR THE INDUSTRY IN JAMAICA 

Introduction 

To enable a smooth running of the economy of a country such as 
Jamaica, two factors are of fundamental importance. Firstly the 
achievement from year to year of a smooth income flow <from 
bauxite and alumina levy and royalties>, and secondly a 
consistent level of employment. 

Until recent times a stable local bauxite and alumina industry 
had met both of these ideals admirably. 

However with the temporary closure of the Alpart and Clarendon 
refineries in the recent past, which occurred reportedly because 
of a buildup wordwide of alumina stocks against a background of 
reduced aluminium consumption, the sudden disruption to the 
Jamaican hard currency cash flow position would have required 
some short term budgetiary readjustment. 

Moreover the unce:-·tainty created by the prospect that at some 
future time during a situation of excess world alumina 
production, there was the liklihood of a similar occurence 
taking place at short notice was sufficient for measures to be 
sought to avoid the possibility of this occurring again. 

For a discussion of some contributing factors and 
recommendations for the future the reader is ref erred to the 

previouR section. 
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There is no smelting of alumina to aluminium in Jamaica at 
present because of the lack of the prime ingredient to make such 
a project viable, namely a source of low cost electric energy. 
This situation is not seen as being likely to change in the near 
future. 

The presence of some semi-fabricated manufacturing in Jamaica is 
an indication of the commencement of some form of inteqration of 
the industry in Jamaica. However it is noted that there is still 
a considerable volume of semi-finished and fahricated aluminium 
products which are imported. Many of these could be successfully 
manufactured in Jamaica and such a course would represent a 
further move in the direction of independence from high priced 

imports. 

The effect of the various stages in the production of aluminium 
on the economy in their response to the business cycle is of 
relevance in the context of the economy of Jamaica. The extent 
and speed of response to stimuli occurring as a result of swings 
in the business cycle are quite different when it comes to how 
they affect alumina refining as against the manufacture of 
semi-finished and fabricated products. 

The Effect of the Business Cycle 

In the case of alumina, this is most sensitive to the level of 
the stockpile of this conunodity. A buildup of the stockpile will 
occur as result of a downturn in consumption in the industries 
which use aluminium, namely transport and building. However 
there may be a considerable delay before the size of the 
stockpile "flags" the need for a turndown in production, almost 
to the point where general consumption of the end products may 
be starting to rise from a recessionary low. 
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The oversupply situation is invariably accoapanied by a 
depression in price of the commodity which is passed on to the 
ingot price. This tends to act as a stimulus for the semis 
producer to increase production in order to sell at a lower 
price because his raw material costs have been lowered as a 

result. 

The overall effect can be that at the time cutbacks are taking 
place in alumina refining, the semi and fabricated business is 
starting to pick up. As a result there tends to be a 3ampening 
of the effects of the business cycle which can even-up overall 
cash flow somewhat during difficult times in the business cycle. 

Another important aspect of the semis and fabricated products 
business is that it lends itself to rapid accommodation to 
changes of economic climate. This arises out of the ability in a 
well run small organization to apply the principles of ·just in 
time• supply and delivery to inventory control. This fact 
together with the more labour intensive nature of the operation 
<as against the very capital intensive nature of alumina 
refining> means that from this viewpoint it offers a better fit 
to the Jamaican economic environment than would alumina refining 
if the latter were devoid of the over-riding natural advantage 
of the bauxite resource. 

Employment Level Effects 

The interaction of levels of employment is significant when 
considering bauxite/alumina as against semis. The capital 
intensive nature of bauxite/alumina relative to semis means that 
on an equivalent tonnage basis, job creation engendered by an 
expansion of alumina capacit~ is not as great as that from the 
startup of a new semi or finished products facility. However 
because the magnitude of alumina operations in Jamaica swamps 
that of any likely expansion of capacity of semi/fabricated 
products, any reasonable expansion of same would not be 

translated into a significant growth in number of employees in 
the short term. 
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Major Policy Thrusts 

SUDllling up the recommendations which flow f roa this report which 
aay be expected to have a direct beneficial effect on the 
Jamaican balance of payments, these are; 

An iaprovement in produ~tivity and possibly the range of 
products f roa existing alwaina refineries and their 
associated aines, plus any expansions or new plants that may 
be expected to flow from this, 

An expansion of suitable semi and finished products 
manufacture so as to reduce the volume of high cost imports 
to Jamaica and to introduce the possibility of exporting 
some of these products. 

An improvement in environmental control of bauxite/alumina 
operations would be expected in the long run to benefit the 
Tourism industry. 

Prospective Financial Benefits 

In order to illustrate the possible effects that this strategy 
could have on cash flow derived from the alW1inium industry in 
Jamaica, the tonnages and sales revenues which might be expected 
to result from these activities are represented in figures 1 and 
2. 

For the purposes of estimation, the data represented therein is 
based upon existing tonnages for bauxite, alumina, and semis, 
and on average prices for these products in the marketplace. The 
assumption is made that the productivity of the alumina branch 
of the industry is increased by 10\, and that the tonnages of 
semi and finished products produced locally is increased by the 
amount reconunended in the appropriate consultants report. In 
both cases the prices for existing tonnages are assumed to apply 
to the additional tonnage. 
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The data represented in the above figures are gross sales 

tonnages and revenues in USS terms, and as such do not represent 

cash income to the Government or peoples of Jamaica. However it 
is to be expected that economic benefits will flow from these, 
directly in the form of increased Government levies, taxes and 
Royalties and indirectly through the provision of local goods 
and services. 

It is not recommended in the first instance that export of semis 
and finished products from Jamaica should be targetted as an 

initial objective. A move in this direction would not be 
considered wise before a sound domestic market had been 
established. The means by which domestic markets for semi and 

finished aluminium products in Jamaica can be protected from 
predatory pricing practices that importers may seek to employ to 
protect their existing markets is within the power and 
competence of the Government of Jamaica to implement if the 
necessity arises. 

As regards the question of exports, for a country to be a 
potential export market, it must be one in which the Jamaica 
product possesses a real competitive advantage, and against 

which the risk that artificial trade barriers or sanctions would 
be erected is minimal. 

An extension of production procesd capacity would be required to 
service potential exports of these products. This would require 
that a range of additional service activities would need to be 
in place before an effective export business could function 
successfully. Agreements or understandings in relation to trade, 

and a stable local currency are among Government regulated 

inputs that are required, while a broader range of industry and 
markettinq skills within the industry itself need to be 
developed over those required to service the domestic market. 
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Name of Consultant 

Rex C Bryan 

Ronald W Moyle 

Dr Andras Eva 

Hans Gustaf sson 

Annexure 1 

LIST OF CONSULTAHTS 

Project Number and Title 

UC/JAM/90/239/ll-51/Jl3207 -

Consultant on Bauxite Utilization 

UC/JAM/90/239/ll-52/Jl3207 -

Team Leader and Consultant on 
Productivity in the Alumina Industry 

UC/JAM/90/239/ll-53/Jl3207 -

Consultant on Production and 
Marketing of Semi- and Finished 
Products of Aluminium. 

UC/JAM/90/239/ll-54/J13207 -

Consultant on The Environment and 
Environmental Protection. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

JOB.-OESCR.IPTION 

UC/J.U:/~~/2J9/ll-51/Jl3207 

Post Ti~le Consultant on Bauxite Utilization 

Duration 1.5 months 

Date required :•over.iber 1990 

DuLy station Kingston. Jamoica 

Purpose of the project 

Duties 

Qualification. 

Language 

Contribute to the increase of productivity of the existing 
facilitie~ through better utilization of the current 
bauxite and alumina production capacity and its various 
inputs. 

The consultant should develop the following: 

Prepare on the basis of existing information a 
comparative analysis and assessment of Jamaican 
bauxites vis-a-vis other major bauxite producers in 
tenas inter alia of: 

i. Chemical composition 
ii. Mineralogy 
iii. Geology 
iv. Accessibility 

Assess present bauxite reserves with a view to 
enhancing the national ut~lization of the bauxit-. 
reserves. 

Evdluate the technical capabilities of the Jamaican 
Bauxite Institute in the allocation and 
administration of the bauxite reserves. 

Develop guidelines for 
alternative models of 
utilization. 

th~ establishment of a 
reserve allocation and 

Geologist and/or Specialist on mining and raw 
materials resimrce development. At least 10 years 
experience working in this area with a well 
recognized international orgar.ization. 

English 
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Background Information 

The bauxit<!/alumina sector represents the largest industrial sub-sector 
in the Jamaican economy accounting for approximately 10% of gross domestic 
product, close to 601 of export earnings, the highest concentration of 
technical and skilled workers and a major base of support for other sectors 
and sub-sectors in the national economy (railway, construction, engineering, 
maintenance and repair services, etc.). 

The industry is based on Jamaica's second (to limestone) largest mineral 
resource, namely bauxite which covers over the third of the land s11rface and 
in terms of volwae represents more than one billion tons of recoverable ore. 

Up to 1971, Jamaica was the largest bauxite producer in the world. 
Currently the island ranks third in bauxite production (behind Australia and 
Guinea) and fourth i~ the case of alumina. 

The bauxite/alumina industry of Jamaica is presently being exposed to 
the world-wide restructuring process of this industry. The main elements 
determining the restructuring process are: 

i) the availability and cost of energy; 
ii) the location of bauxite; 
iii) environmental considerations; 
iv) the changing intensity of Getal use; and 
v) the dominating role of high technology in developing new metal 

composites and other materials and the new engineering solutions 
which are changing the structure of end-use markets. 

While it is difficult to precisely predict the shape of the world 
aluminium industry over the next 10-lS years, it is also clear that the new 
trends already emerging will, to a very large degree, determine the future 
structure of the industry. 

The world-wide restructuring process of the bauxite/alumina industry 
which took place in the 1980s had a critical impact on the Jamaican national 
ec1.>nomy due to the relevant role of the aluminium industry in generating 
foreign exchange earnings. The critical decline of the international 
aluminium industry in the years 1984-86 resulted in the closure of one of the 
two companies producing bauxite and two of the frur refineries producing 
alumina. 

This experience exposed the need for strengthening the capacity of 
Jamaica to adequately plan for and adjust to the changes in the international 
aluminium industry and to adequately take advantage of opportunities when they 
arise. Jamaica therefore has a vested interest to develop a broader strategic 
policy appr~ach capable of taking into consideration in an integrated manner 
the structural changes and opportunities emerging in the alwniniwa industry 
world-wide. 

The aluminium industry of Jamaica, in order to make full use of its 
potentials at the national, regional and international levels, should develop 
a strategic policy framework based primarily on: 

i) Restructuring &nd increAsing the productivity of the existing 
facilities; 
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Improving the present horizontal and vertical integration of the 
industry; 
Diversifying the industry; 
Overcoming the environmental constraints that are limiting the 
socio-economic development of the industry. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORCANI7.ATION 

JOJ DESCRIPTION 

UC/JA"/90/239/ll-5l/Jl3207 

Tea• Leader and Consultant on Productivity in the Aluminia 
Industry 

2.0 months 

~ove1:1ber 1S90 

Kingston, Jamaica 

Purpose of the project 

Duties 

Contribute to the increase of productivity of the existing 
facilities through better utilization of the current 
bauxite and alW1ina production capacity and its various 
inputs. 

The consultant should develop the following: 

Diagnosis of the productivity situation of the four 
alumina plants. For this purpose an analysis of 
existing reports on the alW1ina plants should be 
undertaken. 

Analyse the impact as vell as possibilities of 
increasing productivity, on the basis of the 
following: 

i. Energy, efficiency in energy utilization 
and/or use of alternate resources. 

ii. 

iii. 

iv. 

v. 

vi. 

Equipment and instrumentation. Equipment 
situation, technological level in comparison 
with similar plants world wide. 

Process technology. Situation and 
possibilities of increasing efficiency. 

Manpower. Skills and training requirements. 

Waste disposal. 
waste disposal. 

Improvement of methods for 

Port and storage facilities. Assess11ent of 
these facilities of the four alWDina plants. 
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Qualifications 

Language 
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vii. Possibilities of introduction of the 
production of co- and by-products. aluainit.aa 
hydrate and alU11ina. 

Based on the reports of the consultants 11-01, 11-03 
and 11-04 and his/her own, prepare a consolidated 
report and proposal for 

a) strategic policy f ramevork for the coherent 
development of the Jamaican aluiniua industry 
for ttae short, aediua and long teras; 

b) programme for restructuring and increasing the 
global productivity of existing facilities; 

c) programme for horizontal and vertical 
integration of the aluminiua industry taking 
into consideration regional complimentarities: 

d) progra111111e of diversification of industry and 
its product-mix; 

e) programme for the protection of environaent. 

Industrial engineer or metallurgist vith a •inillWI 
experience of 10 years working in the aluminiWI industry 
basically in the area of increasing the productivity and 
efficiency of existing aluai~_ plants. 

English 

Background Information 

The bauxite/aluaina sector represents the largest industrial sub-sector 
in the Jamaican economy accounting for approximately 10% of gross de>11estic 
product, close to 60% of export earnings, the highest concentration of 
technical and skilled workers and a major base of support for other sectors 
and sub-sectors in the national economy (railway, construction, engineering, 
maintenance and repair services, etc.). 

The industry is based on Jamaica's second (to limestone) largest •ineral 
resource, namely bauxite which covers over the third of the land surface and 
in terms of volume represents more than one billion tons of recoverable ore. 

Up to 1971, Jamaica was the largest bauxite producer in the vorld. 
Currently the island ranks third in bauxite production (behind Australia and 
Guinea) and fourth in the case of alumina. 

The bauxite/alumina industry of Jamaica is presently being exposed to 
the world-wide restructuring process of this industry. The main elements 
determining the restructuring process are: 

i) the availability and cost of energy; 
ii) the location of bauxite; 
iii) environmental considerations; 
iv) the changing intensity of metal use; and 
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v) the dominating role of high technology in developing new metal 
composites and other materials and the ne~ engineering solutions 
which are changing the structure of end-use aarkets. 

llhile it i_s difficult to precisely predict the shape of the world 
alW11iniwa industry over the next 10-15 years, it is also clear that the nev 
trends already emerging will, to a very large degree, determine the future 
structure of the industry. 

The world-wide restructuring process of the bauxite/alU11ina industry 
which took place in the 1980s had a critical i•pact on the Jamaican national 
economy due to the relevant role of the alwainiUll industry in generating 
foreign exchange P.arnings. The critical decline of the international 
aluminium industry in the years 1984-86 resulted in the closure of one o~ the 
two companies producing bauxite and two of the four refineri~s producing 
alumina. 

This experience exposed the need for strengthening the capacity of 
Jamaica to adequately plan for and adjust to the changes in the international 
aluminium industry and to adequately take advantage of opportunities when they 
arise. Jamaica therefore has a vested interest to develop a broader strategic 
policy approach capable of taking into consideration in an integrated manner 
the structural changes and opportunities emerging in the aluminium industry 
vorld-vide. 

The aluainiwa industry of Jamaica, in order to aake full use of its 
potentials at the national, regional and international levels, should develop 
a strategic policy framework based pri .. rily on: 

i) Restructuring and increasing the productivity of the existing 
facilities; 

ii) Improving the present horizontal and vertical integration of the 
industry; 

iii) Diversifying the industry; 
iv) Overcoming the environmental constraints that are limiting the 

socio-economic development o,f the industry. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

14 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORCANIZATION 

Post Title 

Duration 

Date required 

Duty station 

JOB DESCR.IPTIOM 

UC/JA¥./90/23~/ll-jJ/Jl~207 

Consultant on Production and Marketing of Se•i- and 
Finished Products of Aluminium 

1.0 months 

November 1990 

Kingston, Jamaica 

Purpose of the project 

Duties 

Qualifications 

Language 

Contribute to the increase of productivity of the existing 
facilities through better utilization of the current 
bauxite and alumina 1-roduction capacity and its various 
inputs. 

'n\e consultant should develop the following: 

Analyse on the basis of existing information the 
local and regional production and consumption of 
primary, se11i-f inished and finished aluminium 
products, t6 deter111ne the future demand for these 
products at the local and regional levels, and 
optillUll methods of demand-supply harmonization. 

Assessment of the current production capabilities in 
terms of: 

i. range of products (primary aluminium, semi-
finished and finished) 

ii. quality 
iii. production technology and efficiency 
iv. marketing strategy. 

Determine possibilities of fabrication of primary 
aluminium, semi-finished and finished products. 

Establish guidelines for an investment progra11111e in 
the field of seal-finished And fini~hed products. 

Industrial engineer or metallurgist with a 11inian.ua 
experience of 10 years in the fabrication of semi-finished 
and finished products of alW1iniwa. 

English 
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BaclcgrOWld Inf onaation 

The bauxi te/alwaina sector represents the largest industrial sub-sector 
in the Jamaican econo.y accounting for approximately 101 of gross domestic 
product. close to 601 of expui:t earnin&s. the highest concentration of 
technical and skilled vorkers and a major base of support for other sectors 
and sub-sectors in the national economy (railway, construction, engineering. 
maintenance and repair services. etc.). 

The industry is based on Jamaica's second (to liaestone) largest •ineral 
resource, namely bauxite vhich covers over the third of the land surface and 
in terms of volume represents more than one billion tons of recoverable ore. 

Up to 1971, Jamaica vas the largest bauxite producer in the world. 
Currently the island ranks third in bauxite production (behind Australia and 
Guinea) and fourth in the case of alumina. 

The bauxite/alwaina industry of Jamaica is presently being exposed to 
the vorld-wide restructuring process of this industry. The main elements 
determining the restructuring process are: 

i) 
ii) 
iii) 
iv) 
v) 

the availability and cost of energy; 
the location of bauxite; 
environ11ental considerations; 
the changing intensity of metal use; and 
the dominating role of high technology in developing ne• metal 
composites and other materials and the nev engineering solutions 
vhich are changing the structure of end-use 11arkets. 

\lhile it is difficult to precisely predict the shape of the world 
aluminiua industry over the next 10-15 years, it is also clear that the new 
trends already emerging will, to a very large degree, determine the future 
structure of the industry. 

The world-vide restructuring process of the bauxite/alW1ina industry 
vhich took place in the 1980s had a critical impact on the Jamaican national 
economy due to the relevant role of the aluminium industry in generating 
foreign exchange earnings. The critical decline of the international 
aluminium industry in the years 1984-86 resulted in the closure of one of the 
two companies producing bauxite and two of the four refineries producing 
alumina. 

This experience exposed the need for strengthening the capacity of 
Jamaica to adequately plan for and adjust to the changes in the international 
aluminium industry and to adequately take advantage of opportunities vhen they 
arise. Jamaica therefore has a vested interest to develop a broader strategic 
policy approach capable of taking into consideration in an integrated manner 
the structural changes and opportunities emerging in the aluniniWI industry 
world-wide. 

The aluminiwa industry of Jamaica, in order to make full use of its 
potentials at the national, regional and international levels, should develop 
a strategic policy framework based primarily on: 
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Restructuring and increasing the productivity of the existing 
facilities; 
l•proving the present horizontal and vertical integration of the 
industry; 
Diversifying the industry; 
Overco•lng the envlrc~.:11ental constraints that are li•iting the 
socio-economic develo.,.ent of the industry. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORCIJIIZATIOll 

JOB DESCR.UTIOH 

UC/JA'"/90n39/l l-54/J 13207 

Post Thle Consultant on Environment and Environmental Protection 

Duration 1.0 11<>nths 

Date required November 1990 

Duty station Kingston, JalllCiica 

Purpose of the project: 

Duties 

Qualifications 

Language 

Contribute to the increase of productivity of the existing 
facilities through better utilization of the current 
bauxite and aluaina production capacity and its various 
inputs. 

The consultant should develop the following: 

Prepare standards of envirorwiental 11<>nitoring, 
control and protection in areas connected to the 
bauxite/aluaina industry in Jamaica. 

Recommend environmental monitoring ~echniques with a 
view to imp~ementing a 11<>nitoring programme. 
Proposal for the acquisition of monitoring equipment. 

Outline measures for optimal utilization of bauxite 
areas. 

Propose measures for the improvement of national 
legislation in the area of environmental protection. 

Specialist in environment and environmental monitoring, 
control and protection in areas of mining andindustrial 
activity. The consultant should have a •inillWI of ten 
years of experience in these fields. 

English 

Background Inforaation 

The bauxite/alumina sector represents the largest industrial sub-sector 
in the Jamaican economy accounting for approximately 101 of gross domestic 
product, close to 60% of export earnings, the highest concentration of 
technical and skilled ~orkers and a major base of support for other sectors 
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and sub-sectors in the national economy (railway, construction. engineering. 
maintenance and repair services, etc.). 

The industry is based on Jamaica• s second (to limestone) lorgest mineral 
resource, namely bauxite ~hich covers over the third of the land surface and 
in teras of volume represents more than one billion tons of recoverable ore. 

Up to 19 71. Jaaaica was the largest bauxite producer in the world. 
Currently the island ranks third in bauxite production (behind Australia and 
Guinea) and fourth in the case of alumina. 

The bauxite/alumina industry of Jaaaica is presently being exposed to 
the world-wide restructuring process of this industry. The main elements 
deteraining the restructuring process are: 

i) the availability and cost of energy; 
ii) the location of bauxite; 
iii) environmental considerations; 
iv) the changing intensity of •etal use; and 
v) the dominating role of high technology in developing nev metal 

composites and other materials and the nev engineering solutions 
which are changing the structure of end-use aarkets. 

While it is difficult to precisely predict the shape of the ,.orld 
aluainiu.a industry over the next 10-15 years. it is also clear that the nev 
trends already emerging will, to a very large degree, deteraine the future 
structure of the industry. 

The vorld-wide restructuring process of the bauxite/alU!lina industry 
vhich took place in the 1980s had a critical iapact on the Jamoican national 
economy due to the relevant role of the aluainiua industry in generating 
foreign exchange earnings. The critical decline of the international 
aluainiua industry in the years 1984-86 resulted in the closure of one of the 
tvo companies producing bauxite and two of the four refineries producing 
aluaina. 

This experience exposed the need for strengthening the capacity of 
Jamaica to adequately plan for and adjust to the changes in the international 
aluainiua industry and to adequnely take advantage of opportunities when they 
arise. Jamaica therefore has a vested interest to develop a broader strategic 
policy approach capable of taking into consideration in an integrated manner 
the structural changes and opportunities emerging in the aluminiua industry 
world-wide. 

The aluminium industry of Jamaica, in order to make full use of its 
potentials at the national, regional and international levels. should develop 
a strategic policy framework based primarily on: 

i) Restructuring and increasing the productivity of the existing 
facilities; 

ii) Improving the present horizontal and vertical integration of the 
industry; 

111) Diversifying the industry: 
iv) Overcoming the environmental constraints that are limiting the 

socio-economic development of the industry. 
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Annexure 2 

LIST OF KEY PROJECT PERSOIOIEL 

UllIOO Vienna International Centre 

Dr Tamas Grof 

URIOO Off ice, Jamaica 

Kr Cristian Gillen 

JAMAICAN BAUXITE iRSTI'l'U'l'E 

Dr Carlton Davis 

Kr Dennis Morrison 

Kr Parris Lyew-Ayee 

Industrial Development Officer, 
Metallurgical Branch. 

Country Director for Bahamas, 
Bermuda, Cayman Islands, 
Dominican Republic, Haiti, 
Jamaica and Turks & Caicos 
Islands. 

Director and Chief Executive 
Officer 

Director, Economics and Projects 

Senior Director Bauxite 
Reserves, Land Use Planning and 
Environmental Management. 

together with 

Mr Wilmon Wallen-Bryan 

Mr Michael Mitchell 

Mr Worrell Lyew-You 
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Annexure 3a 

Synopsis of Consultants Report on 

BAUXITE UTILIZATION 

Guaranteeing the future availability of Jamaica bauxite reserves 

will require active planning and guidance by the Jamaican 

Government. The following tasks are reconunended: 

• Set policies which will encourage the optimum 

exploitation of bauxite reserves. 

• Produce detailed land utilization plans containing 

bauxite inventories integrated with other critical land 

use, legal and environmental data. 

• Establish an agency with the clear authority to 

regulate the bauxite mining industry, including the 

authority to issue and revoke mining permits, levy 

fines and inspect all aspects of the mining process. 

• Encourage and promote research of new measurement, 

mining, reclamation, estimation and waste management 

technologies as applied to the bauxite/alumina 

industry. 

• Establish environmental standards, 3nd develop 

technical abilities to sample and analyze environmental 

data independent of the bauxite/alumina industry. 
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Jamaica's economic future is tied in a large degree to it's 

reserves of bauxite. This report seeks to examine and produce 
recommendations on the technical, economic and policy issues 
whereby this resource can be utilized to the best advantage of 

Jamaica. 

RESERVES 

In 1990, just under a hundred million metric tons of bauxite 
was produced worldwide against an overall reserve base of 22,500 
million tons. Additionally, 102,795 million tons are currently 

classified as resources. 

JAMAICA BAUXITE COMPARISON 

Jamaica has over 2,000 million tons of bauxite in reserve with 
an additional 800,000,000 tons as a resource. 

Jamaica has 8.9 percent of the world's bauxite reserves and in 
1990 supplied 11.4 percent of the world's production. The key 

to the efficient use of the resource is the mining of these 
insitu reserves, without significant liabilities being incurred 

such as loss of agricultural lands, loss in tourism, 
contamination of water or air, etc. 

Jamaica has a high ranking by those factors which are desirable 
in setting up an industry. These include the freedom from 

political unrest, a stable exchange rate, minimum restriction on 

repatriation of capital and profit, freedom from restrictions on 
investment, and absence of corruption in government. 

• Positive Aspects of Jamaican Bauxite 
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In summary, the following points make Jamaica a strong 
competitor vis-a-vis other bauxite rich countries: 

• Stable political environment 

• Good infrastruct~re of roads, communication and power 
• Proximity to markets 

• Access to high quality of labor 

• Ease of mining with limited strip requirements, short 
haulage distances 

• Ore with known metallurgical properties. 

• Negative Aspects of Jamaican Bauxite 

Compared to the bauxite reserves of Brazil and Australia -

Jamaican bauxite is not remote from human settlements. This 

places an additional cost burden on Jamaican bauxite miners in a 
variety of ways. 

• Bauxite mining companies must become involved in land 
acquisition and consolidation of mining areas. 

• Before mining, any individual must be relocated. When a 
large population is involved, such a relocation means at 

times the planning and construction of a new community. 

• Operating mining equipment in inhabited areas requires the 
building of mining access roads, staging areas etc. 

• Greater level of scrutiny of mining, remediation and 
discharge of wastes. 

Jamaican bauxite is probably least competitive with nther major 
suppliers with regard to mining within populated areas. The 

potential for the loss of large amounts of bauxite by 

uncontrolled subdivision, was and is, of great concern. 
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Established in 1976 as a quasi-governmental organization, the 
Jamaica Bauxite Institute's <JBI>, primary task is to act as a 
technical advisor to the Jamaican Government with issues related 

to the bauxite/alumina industry. Following the consolidation of 
company reserves, JBI took on the task of supporting the 
Ministry of Mines and the Department of Agriculture in 

coordinating the mining reserve issue. 

forth the following goals: 
To do so, the JBI set 

• Lands required for mining were allocated to various mining 
companies based on their then forty-year requirements. 

• The forty-year bauxite reserve was divided up into blocks of 

five year reserve capacity which were to be worked through 

sequentially. 

• All other bauxite lands were to be used for agricultural 
purposes. 

• Re-settlement was to be planned jointly between th~ 

Government and ~.1e Companies. This was to ensure that those 
re-located would be guaranteed of a high quality of life. 

• Plans were made to guide the future use of mined-out and 

reclaimed land. 

These five points acknowledge that there is a logical sequence 
to be followed ff the returns from Jam~ica's Lauxite lands are 
to be maximized. The general sequence is to use the mine 
reserve areas for agriculture, then mi~ing, and finally, 
rehabilitation back to agriculture etc. 

The plan defined other potential land uses to be coordinated 
with the Companies' mining plans for a medium term cs years> and 

a long term <20 years>. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 5 -

The five-year blocks are still considered exclusively for 
mining. Beyond five years, the blocks are made available for 

agriculture, provided that the crops chosen should be scheduled 
to be harvested before mining. Within this medium time frame, 
no permanent structures or capital intensive development should 
be allowed. Within the medium and long term mining reserves, 

constant monitoring must be done to control any sub-divisions 
which would remove these reserves from the mining base. This 
last paragraph iwplies a decision process which requires close 
communication with each company. 

A process for careful use of bauxite reserves is shown below. 
The demands for integrated information becomes apparent as one 
moves through the process. 

kecommendations for the organization of the future r~source 
management by the JBI should include 

• That the system utilize modern computers to speed the 
process. 

• That computer systems utilize an information data base such 
as a Geographical Information System <GIS> format. 

• That the GIS produce the requisite maps ..:nd reports, to 
facilitate land use decisions. 

• That due to its experience, JBI be selected to set up, 

operate and maintain the system. 

• That the GIS system created, be an open resource for both 
government and industry. 

• That the JBI and the companies pool their information 
resources, so as to produce a decision tool useful to 
government and industry. 
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• That the present equipment and software be upgraded to be 

powerful enough to allow for real-time access of the GIS 
information. 

In conjunction with existing 

• Micro-computer mapping capabiliti~s of bauxite reserves. 

• Archived maps and documents containing the location of 
roads, buildings and mining claims. 

• Experience in interpreting aerial photographs. 

• Skill in digitizing topographic maps. 

This equipment, staff and skills can be used as the foundation 
to implement this GIS database. However, additional resources 
will be needed to implement such a system. 

MINING COMPANY PERSPECTIVE ON GIS 

The response from mining company executives regarding the 
prospective of a GIS data base was quite favourable. 

• Such a system would promote efficiency and optimization of 
planning. There would be improved ore pit identification 
and volume estimates, essential to overall planning and any 
relocation of population could be planned far in advance. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 7 -

• With such a system, bauxite reserves of an area could be 
extracted and processed efficiently. After mining, the 

reclamation and restoration efforts could be conducted on a 
timely basis. During the total cycle, disruption of local 
residents could be minimized and a good working relationship 
with the Government of Jamaica would be enhanced. 

• Attributes required on the GIS maps would be: 

1. Property records 

2. Reserve estimates 
3. Mine planning information 
4. Mining operations information 

5. Reclamation information 

• The system would require this basic flow of information: 

• The bauxite reserves would be the foundation information of 
the whole GIS system. 

• The envirolliiaental planning group would require information 
from all the phases of the mining and plant operations. 

EXPLOITING MARGINAL RESERVES 

Marginal Ore due to Geometrical Constraints 

During several visits to ongoing bauxite mining operations, the 

following cases were noted: 

Significant amounts of bauxite are left behind because it is too 

difficult or expensive to remove with the available equipment. 

Consideration should be given to encoureqing innovative 

technical solutions to what are essentially difficult mining 
problems. 
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Encouragement for the use of contract miners with special 

capabilities operating under an incentive scheme with regard to 
difficult to access deposits should be considered by the 

Government. Alternatively the onus may be placed on the mining 

companies to ensure the recovery of difficult to mine bauxite by 
an appropriately designed bonus penalty scheme. 

In this context the JBI should be encouraged to act as a 
clearinghouse for technological solutions. 

Marginal Ore due to Unsuitable Parameters 

Bauxite can also be of marginal economic value due to its 
chemical/geological makeup. The boehmite content is 
critical for low temperature digestion plants. Currently 

high boehmite ore is abandoned, and is essentially lost. It 
is reconunended that the Government encourage the stockpiling 
of such marginal reserves with a view to their export to 
suitable refineries that are able to accept this ore. 

BAUXITE PARAMETERS DO NOT MEET CURRENT TECHNICAL SPECIFICATIONS 

The Effect of Marginal Ore: 

An increase in taxation of ore insitu or an increase in royalty 
will te~d to make the mining companies more selective in the ore 
they choose to mine and therefore the proportion of marginal ore 
may be expected to increase. In essence, a mining company will 
preferentially move laterally, versus a policy maker's desired 

vertical direction. 

Poor estimation of an in-place reserve can have the same effect. 
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MOVING SIDEWAYS INSTEAD OF DOWN ••• ECONOMICS AND INFORMATION 

An additional incentive to move on to a new location may be a 
misconception that additional reserves are almost 
inexhaustible. This perception may have come from a 

misinterpretation of the forty year agreement. There seems to 
be a widely held belief that if a mining area is exhausted, the 
Government will grant additional reserves. 

It is important that the Government clarify the forty year 
agreement. 

ADVANCES IN TECHNOLOGY 

Importance of good estimations 

One of the points of the last section was that inaccurate 
reserve estimation can reduce the efficiency of exploitation, in 
that an orebody may be prematurely abandoned. 

With such inaccuracies, over and underestimation can occur. 
Mining engineers, are generally conservative in their estimates, 

and have developed corrections so that inherent inaccuracies 

will not result in errors occurring on the high side. A study 
by the JBI in 1981 showed that reductions approaching 60\ of the 
recoverable ore were attributable to this cause. 

• Kriging and Geostatistics 

Geostatistical techniques of variography and kriging using 
powerful computers can significantly improve grade ar.d tonnages 
from reserve estimation. 

Ground Penetrating Radar 
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Even with the limitation that GPR is unable to detect Al201, 
GPR shows qreat promise and is worthy of further study despite 
limitations with reqard to depth of penetration. 

To make GPR a universally accepted tool, the Government should 
support industry in their continuinq research and development. 

The Government can be in effect a clearinghouse for 
technological advances, assisting their communication throughout 

industry. 

REGULATORY INSTRUMENTS 

The goal of achieving greater efficiency through methods such as 

taxation or royalty charges will most likely be ineffective or 
even counterproductive. As has been shown previously, instead 
of reducing, such a policy will serve to increase the quantity 
of marginal ore left in place. 

Surprisingly, a greater taxation on reserves may, in fact, 
increase investment on the alumina processing side •. 

An additional observation is that most policy instruments 
directed at producing a more efficient bauxite operation, will 

generally be ineffectual from the alumina product end, because 

of the value differential between alumina and bauxite. 

Therefore, any regulatory instrument striving for greater 
productivity on the mining side must be based on other 
principles. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 11 -

Governmental figures for the amount of bauxite mined is not a 
measured amount, but a back calculation from product shipped. 

The conversion factor of number of tons of bauxite to produce 
one ton of alumina for example is in reality a negotiated 
number. As a consequence it is impossible to determined how 

much ore was left in the pit or lost in each step of the 

mining/alumina process. 

Loss of bauxite at all stages through the complete cycle of 
mining to transport.The swmnation of these losses constitutes 

the total level of bauxite loss. 

For taxation purposes, the most available measure of tonnage is 
from the freighter manifest. 

The present day system of bauxite equivalency ignores any losses 
of bauxite in the system. All mining and processing losses are 

born by the Jamaican government. Recommendations are: 

• Research in how to stimulate mining practices with little 

wasted ore. 

• Research must be done in how best to measure the true 

conversion factor. 

• The true conversion factor be tracked and used for 

information and taxation purposes. 

• It is anticipated that obtaining the true conversion factor 
will require direct observations and measurements at the pit 

level, discussed in the next section 

• A Government representative must be able recognize 
appropriate mining practices, and can discriminate bauxite 

from waste. 
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• A Government representative has the authority to issue fines 
or penalties for non- compliance. 

• There should be direct colllllunication between front end 
planning and pit closure inspections. 

Inspectors should be given much more training, and there should 
be formal arrangements to coordinate the issuance of pit closure 
certificates with the Ministry of Agriculture or the Jamaican 
Bauxite Institute. 

ENVIRONMENT 

The Natural Resources Conservation Authority Act <NRCA> passed 
in 1991 is a broadly based legislative tool focused on the 
environment. 

The Act establishes the Natural Resources Conservation 

Authority, with functions of managing the physical environment 
to ensure the conservation, protection and proper use of 
Jamaica's natural resources. 

The Authority has been charged with the task of formulating 
standards and codes of practice to be observed for the 
improvement and maintenance of the environment, including the 

release of substances into the environment in connection with 
any works, activity or undertaking. 

The bill is comparable to legislation within the U.S., Canada 

and Europe, on which environmental issues have had a profound 
impact on the mining industry. 
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Significant portions of the provisions relate to bauxite mining 

and alumina processing and strong measures are foreshadowed 

involving the prospect of heavy fines and imprisonment .• 

This legislation stands to become a illajor influence in 
determining what and how bauxite is mined and processed. 

Standard methods in measurement and analysis: 

The task of the Government will be to establish allowable level 

for each pollutant and to set in place the capacity to perform 
on-site measurements. The Government must select sampling 

protocols, analytical techniques, averaqinq methods and 
reporting methods for these measurements. 

The Jamaican government must select measurement and sampling 
protocols to which industry must conform. In sununary, it is 

recommended that the Jamaican Government, through a selected 

agency: 

• Specify acceptable parameter emission levels. 

• Specify measurement and analytical techniques. 

• Specify reporting standards. 

• Acquire the equipment and expertise to monitor these 
parameters unilaterally. 

This last point can be addressed with the acquisition of a 

mobile environmental laboratory which can be scheduled to 
monitor the bauxite/alumina industry. 
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Annexure Jb 

Synopsis of Consultants Report on 
PRODUCTIVITY IN THE ALUMINA INDUSTRY 

COllJ)!rison of Coapetitiveness 

The following are the key 

production of alumina: 

A> Bauxite into refinery; 

B> Energy; 

C> Caustic Soda; 

0} Labour; and 

E> Other 

specific cost elements in the 

Based on refineri&s costs of operation in Jamaica in 1990, a 

comparison with other major low cost-of-production refineries 

located outside Jamaica shows that Jamaican refineries fit into 
a ranking by cost category as follows: 

Bauxite Costs <including freight, Royalties and levies> 

On the basis per dry tonne of bauxite mined, Jamaican mines 

deliver bauxite to refineries in Jamaica at costs on a par with 

the lowest cost producer outside Jamaica. The Worsley refinery 

in western Australia is believed to have costs which are higher 

because of costs associated with their 51 km cable belt from mine 

to refinery <compared with Alpart's 14 km cable belt>. 
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When considered on the basis of cost of bauxite per tonne of 

alumina produced, Jamaican bauxites/refinery combinations are 

lower cost than Australian bauxite refineries on the basis of a 

more advantageous bauxite to alumina ratio. The margin of cost 

advantage on this basis is perhaps of the order of 0- 15\ of 

alumina production cost based on costs applying during 1990. 

Energy Costs 

Jamaican refinery average unit energy consumptions based on a 

gigjoule per tonne 

world standards. 

of alumina basis is one of the highest by 

The Alpart refinery has been particularly 

disad¥antaged in this regard and whereas an expansion of alumina 

kiln capacity using lower energy consuming fluid bed calciners 

would be expected to lower the rate somewhat, this refinery is 

expected to remain inferior to many others in this regard. 

The practice of Jamaican refineries of calcining their own 

limestone using small kilns does not assist their competitive 

energy positions. The prospect of one calcination kiln to 

service two or more refineries is a possibility, however there 

are difficulties associated with the transport of quicklime that 

would need to be overcome. 

The main reasons for high energy consumption appear to be: 

1> Retention of high energy consumption rotary kilns for the 

calcination of alumina. Retrofitting of rotary kilns 

reduces energy consumption but not to the level achieved 

by fluid bed calciners>; 

2> The small size of vessels in the Jamaican plants relative 

to more modern plants means that heat losses are higher; 
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3> The changes that have taken place since the plants were 
designed in the compositions of process streams, means 

that heat exchange equipment is no longer vptimally sized 

as in more modern plants designed with a greater emphasis 
on heat recovery. In this regard, 
understood from time to time to have 

the plants are 
difficulty with 

process control arising in part from changes in feed 
bauxite composition. 

4> Management policy and practice as regards heat retention 

and recovery in the context of the fixed plant 
design/layout is probably the result of an operator's 
cost/benefit analysis which comes down on the side of not 
preventing minor heat "leaks". 

The Jamaican plants rely exclusively on the purchase of fuel oil 

as an energy source. They are therefore subject to 
fluctuations in oil prices. By comparison, plants 
Australia and elsewhere have been able to negotiate 

contracts for natural gas and for coal whereby a high 
stability has been achieved in energy costs. 

located in 
long term 
degree of 

The foregoing contributes to a higher "risk profile" as regards 

operating costs for Jamaican refineries. 

Caustic Soda Consumption 

The rate of consumption of caustic soda used in processing of 

Jamaican bauxites is significantly higher than would be 

anticipated from consumptions in some similarly sized refineries 
worldwide. 
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Caustic soda consumption is heavily dependent on the 

characteristics of the bauxite processed. Jamaican bauxites 
processed locally suffer from a higher volume of mud compared to 
say Boke bauxite 

However there is some evidence to indicate that mud from some 
Jamaican bauxites is easier to dewater than some others. The 
progress being made toward dry mud stacking may effect both a 

higher recovery of caustic soda as well as present a viable 
alternative to ponded mud disposal systems. 

Jamaican plants do not recover as much of the avoida~le caustic 
losses as plants in other countries. This is due to : 

l> the capacity and design of mud washing facilities whic~ 

are less effective than would be deemed adequate 
by modern standards~ 

2> the loss of excessive amounts of soda during descaling 
activities, losses of process liquor during malfunction 

of evapourating equipment, and the dilution effects of 
water losses from water sealed glands in process pumps. 

The direct cost penalties faced by Jamaican plants as a result of 

avoidable plus unavoidable losses relative to best practice 
elsewhere appears to be of the order of US$15 - 25 per ton 
alumina when compared to a refinery based on Boke bauxite. 
These losses are principally due to aged and non-optimized 

plant design and inadequate instrumentation leading to 
intermittent plant malfunction. 

Delivered price for caustic soda is relatively low in Jamaica 
compared to Australian refineries due to the proximity of us 
producers and low freight rates in the region. Actual prices in 
each case however, will depend on existing negotiated contracts. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 5 -

Labour Costs 

Labour productivity in Jamaican refineries is lower than that in 

other leading world refineries. This is due to the smaller size 
of some of the equipment in Jamaica arising from its old design 
and the lesser reliance on automated operation. 

The labour productivity in Jamaican refineries is between 50 and 
65% of that in Australian refineries. However, this is more than 
compensated for by the relatively low wage rates in USS terms 
paid to Jamaican nationals. 

In 1990, wage rates were about 20-25\ of those paid in USS and 

25-30% of those in Australia. 

The net effect is that labour costs in Jamaican refineries are 
among the lowest in the world. After allowing for US expatriate 

salaries, labour costs appear in 1990 to be on par with the best 

Australian plants in this regard. 

Recent exchange rate movements September/October 1991 have 

now effectively moved Jamaican labour costs down below 

those of Australia. The ensuing months will determine to 

what extent wages increases may erode this competitive 

advantage. 

Other Costs 

Current policies of Jamaican refinery management places heavy 

rPliance on provisioning their operations from bases in the USA. 
This comes with an administrative cost penalty. 
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The markedly different nature of mining operations together with 

the smaller scale of operations and older plants in Jamaica as 
against Australia imposes significantly higher costs for Jamaican 
operations. Thus it is estimated that •other• costs for Jamaican 

plants are 40 - 70\ higher than those for Australian plants 

The policy of provisioning directly from USA also tends to 
deprive the Jamaican economy of the flow-on effect of hard 
currency expenditures on-shore and provides little 

encouragement for the growth of Jamaican infrastructure to 
provide these goods and services. 

Measures to improve Competitiveness in Jamaican Refineries 

Measures for improving energy efficiency should include the 
following 

Upgrade and retrofit alumina kilns 

Use larger vessel size as appropriate 

Improve equipment insulation 

Reduce the quantity and temperature of hot waste discharges 

Increase the use of process heat interchange. 

The use of alternative sources of energz such as coal and gas 
should be investigated. 

Review the interaction of energy efficiency with plant water 

balance and caustic soda consumption/losses and establish the 
requirements for a revision of the instrumentation and control 
systems needed to improve control in this area. 
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A general update of refinery instrumentation is req~ired and in 
particular the appropriateness of the present level and type of 

instrumentation for current raw material specifications and 
required outputs. An intensified level of instrumentation in 

critical processing areas coupled with greater automatic control 
should be installed. 

Specialized control loops should be retuned where appropriate. 

Where an increase in plant capacity by addition of vessels or 
where a new refinery or stream is to be added, the size of 

vessels and unit process streams should be made as large as 

practicable to ensure economies of capital and operating cost. 

Pre-digesters should be considered for installation ahead of 
normal digesters in the digester train to improve desilication 
together with the use a sweetening stream to the digesters of 
high gibbsitic bauxite in order to increase throughput where 
higher boemitic bauxites are currently used. 

Carry out studies to optimize the retention time during 

precipitation. 

The efficiency of liquor filtration in Kelly filters shculd be 

compar~d against that of sand filters using local materials. 

If caustic soda were to be replaced as a raw material by soda 
ash, a significant cost saving might be realized. The economics 

of causticization of soda ash in the local environment needs to 
be investigated. Also the prospects for increasing recovery of 

soda values from red mud using dry mud stacking techniques need 

to be inv~stigated. 
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Traininq programmes aimed at improvinq work skills in the labour 
force should be looked at; a levy miqht be considered on 
refineries that do not conduct adequate internally run programmes 
as part of a scheme of incentives and rewards to encouraqe 

refinery operators to introduce such traininq proqrammes. 

Review the potential for losses in stockpiinq of raw materials, 
intermediates and products. Rationalize these where possible. 
Carry out a review of waste disposal methods to ensure 
siqnificant losses of materials are not occurring. 

Other Bauxite and Alumina Initiatives 

Review markets, both do~estic and export for various grades of 
specialty aluminas. Investiqate the characteristics of local 
bauxites and aluminas to establish their suitability to m~et 
specialty alumina ~arket requirements. Review the economics of 

extendinq the ranqe and volume of production of these products in 
Jamaican refineries. 

Review the market for low cost water treatment chemicals basad on 
crude alum <aluminium sulphate> produced directly from low iron 
bauxite <or alumina hydrat~>, both domestically and in 

neiqhbourinq countries <includinq USA>. Investigate the chemical 

composition of local bauxites and the degree of reactivity with 

sulphuric acid therewith to establish whether a water treatment 
alum could be produced which would meet the specifications laid 
down for water treatment by the appropriate authorities in the 

above markets. If a successful match can be found, investigate 
the economics of setting up a plant to produce and market water 
treatment chemicals based on this product. 
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Determine whether gallium concentration build up in circulating 

refinery liquors in existing refineries is sufficient to warrant 
the installation of a gallium recovery biproduct plant and if so 
investigate the economics of its production. Review the 
compositions of all bauxite reserves on the island to determine 
whether a rcovery plant may be possible at some future time. 
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Annexure Jc 

Synopsis of Consultants Report on 
PRODUCTION AND MARKETING OF SEMI 

AND FINISHED PRODUCTS OF ALUMINIUM 

The aluminium industry is of prime importance in the Jamaican economy 
accounting for about 10 \ of GDP and 75 \ of earnings from domestic 

exports. In its vertical structure, however, there are weak points 
also and, in addition, there is no smelter phase at all. These facts 
together with the restructuring process that took place in this field 
world-wide make the liklihood of structural change inevitable in the 
local aluminium industry, too. On the basis of a strong 
bauxite/alumina sector and having regard to the worldwide trend of 

changes towards more efficient technologies and products with higher 
value-added contents, Jamaica should make efforts to create a more 
diversified but, at the same time, a more integrated productive 
system. 

In connection with these efforts UNIDO has been supporting a project 
that would help in identifying effective actions and measures for 
further development by industry segment. 

Supply - Demand Balance 

The basis of developing the downstream processing sectors is to seek 
to bring into balance both local and regional supply and demand for 

semi finished and finished products by establishing new fabrication 
facilities within Jamaica. 
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This will serve to replace imported semis requiring the expenditure 
of, in many cases hard currency, with locally made items. Where 

possible the use of locally recovered scrap as raw material should be 

contemplated. 

The manufacture of high value-added products will employ locally 
available skills to better effect and the possibility of achieving 
exports will serve to improve the country's overseas trade balance in 

critical hard currency areas. 

In this respect it is important to set up mechanisms for establishing 

trade relations with countries within the region, and where possible 
with anticipated key export trading partners, for the purposes of 
securing and maintaining regional and international trade and industry 

co-operation. 

In this way saf~guards and assurances may be sought to protect against 
possible predatory pricing practices by others within the region which 

may undermine an otherwise well founded development and investment 

programme. 

Existing Seais Capacity 

Currently all activities in this area are confined to only one company 

which produces extrusions and corrugated sheets and which has a 
capacity of 1000 tpa of these products. The balance of semis consumed 

in Jamaica are imported. These total in excess of 5000 tpa. 

Rolled products represent the major part of this total although drawn, 

forged and cast items are also present in significant quantities. 

The only products for which excess production capacity exists in 
Jamaica and which can therefore be offered for export purposes are 

extrusions. 
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Analyses of import-export data shows that in the case of imports, 

these are sourced predominantly from non-regional areas, while exports 
are made principally to countries within the region. 

Whereas the establishment of rolling facilities would be the most 

desirable for the purpose of redressing the supply demand imbalance, 
the economic viability of such a project is questionable and 
construction of such a plant has not been recommended by the 

consultant. 

The installation of production capacity for drawing, forging and 

die-casting is considered more economically viable in the Jamaican 

situation. 

Existing Fabricated Products 

Four facilities in Jamaica produce almost exclusively for the 
structural and building industry markets. 

The major part of other finished goods are imported <about 1500 tpa> 

Exports of aluminium are relatively small and are sold mainly in 

regional market~. 

The majority of imported items come from non-regional areas. 

To satisfy supply and demand, new fabricating capacity is required to 

produce items which are 

capable of being exported, preferably to hard currency areas 

which will replace products currently imported, thereby 

conserving scarce reserves of hard currency for more 
strategic purposes 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 4 -

Analysis has revealed that bolting elements <screws, nuts, rivets, 
nails>, welding/metal spraying wires and rods as well as 

sheet-formed parts are the kinds of the items which will satisfy 
these requirements as well as being eccnomically feasible to 

produce. 

Proposed Additional Sell.i and Finished Production Capacity 

There appears room for two additional aluminium fabricating plants 
in the Jamaican economy. The first is a drawing/press-forging plant 
together with some special processing facilities. The second is a 

die-casting facility. 

Their candidature for selection has been reinforced by the fact that 

they are both labour intensive as opposed to capital intensive. 

The plants selected and their key attributes are as follows; 

Drawing Press Forging Plant 

Capacity 800tpa 

of which 500 tpa is drawn products <ie rods, tubes, 

welding/spraying wires, bolting elements> 

and 300 tpa are forging and press forging 

Fixed capital - 5.1 million USO 

Working capital - 1.1 million USO 

Breakeven Output - 60\ of full output 
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Diecastinq Shop 

The key feature of this facility is that its operation is based 

on the use as a raw material of locally collected aluminium 

scrap <about 600-700 ton is available annually in Jamaica. 

Capacity SOOtpa 

of which 400 tpa is gravity die casting 

and 100 tpa pressure die casting 

Fixed capital - 2.2 million USO 

Working capital - 0.4 million USO 

Breakeven Output - 50\ of full output 

-- ------- I 
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Annexure 3d 

Synopsis of The Consultants Report on 

THE ENVIRONMENT AND ENVIRONMENTAL PROTECTION 

BASIS FOR ENVIRONMENTAL STANDARDS 

The purpose of this report is the preparation of a basis for 

the establishment of environmental standards and regulations for 

air and water quality for the Jamaica bauxite/alumina industry. 

The Underground Water Authority and the Jamaica Bauxite 

Institute have carried out an investigation and prepared a 
report, •interim standards, ambient water quality•, July 1991. 

This paper is based on a number of publications by respected 

authorities in the environmental sphere. The paper includes 

proposed concentration limits <Interim standards> for ambient 
water quality in Jamaica. 

The contribution of the environmental consultant in this area 

has been to expand the number of authorities surveyed and to 

incorporate their recommendations into the survey. The new 
authorities surveyed were 

-State Water Quality Control Board, California <SWQCB>, 1963 

-Canadian Council of Resource and Environment Ministers, 
March 1987 

-Swedish National Food Administration, 1989 

Key environmental elements w~ich are covered in this study are 
water, air and noise. 
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Water 

The main pollution of the ground water in Jamaica arises 

out of the loss from the alumina refineries of what can 

only be described as massive amounts of sodium in the 
form of both soluble sodium hydroxide/carbonate and 
sodium aluminates, as well as insoluble sodium 
alumino-silicates. 

The soluble values are likely to have a direct effect on 
the both the sodium content of the ground water as well 

as it's alkalinity, however it is also likely to have an 
effect on other undesirable components of waters by 
virtue of it's effect on soil pH and consequent 

possibility of release of other pollutant ions into the 
ground waters. 

The presence of insoluble sodium alumino-silicates in the 
soil which while thase are generally considered to be 
inert, nevertheless repr&sents a reservoir of sodium 

which by some reaction with future environments different 
to those currently present, has the potential to release 
additional quantities of sodium in soluble form into an 
already polluted ground water reservoir. 

The two purposes to which water is currently put in terms 
of human habitation is the supply of potable water for 
human consumption as well a5 to industry, and for the 
it's use for irrigation of cultivated and natural 
agricultural and pastoral activities. 
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In comparinq the n~w information which has been brought 
to light by the current work with that contained in the 
paper ref erred to above which has been prepared by the 

UWI and the JBI, the conclusions and recommendations of 

that report are fully supported. In only two minor areas 
is it suqqested that the recommendations of that report 
be varied. 

The first is in the level of nitrate, which it is 
recommended should be increased from 20 ppm to a level of 

45 ppm. The second is the level of total dissolved solids 
in the water which it is recommended should be reduced 
from 600 ppm to 500 ppm. Neither of these components 

would be affected directly by the pollutants being 
emitted by the bauxite and alumina industry as it 
currently operates in Jamaica. 

Considering both population density and rate of 

population growth throughout the island and the reliance 
that the population places on underqround water for 

domestic and irriqation purposes, it is vital that every 
endeavour be made to ensure that the underground water be 
retained in an unpolluted state. 

Air 

Major world problems of air pollution currently being 
addressed in international forums are; 

-Protection of the ozone layer 
-Limitation of climate changes 

-Measures against air pollution transfer between 
countries 
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These are not the problems which are the principle ones 
besetting the bauxite industry in Jamaica. Rather th~se 
are problems having local consequences, having a much 

more immediate effect. They are consequently much more 
pressing, however the benefits flowing from measures to 

combat the problem will be much more i:nmediate in their 
forthcoming. 

The emissions to air which are of concern from an 

environmental point of view are sulfur oxides, nitrogen 
oxides, dust and to a lesser extent, alumina plant odours. 

All of the above apply to Alumina refinery operations, 
however the main problem besetting bauxite mining is the 
dust problem. 

The main consequences in the context of the Jamaican 

situation of high levels of gaseous emissions of oxides of 
sulfur is in agriculture, whereas oxides of nitrogen are 
most likely to effect the pH of water supplies. 

There does not appear to be any evidence of major effects 
from the release of either of these pollutants, however it 

is recommended that monitoring of sulpur emissions from 

boiler house and calcination plant stacks be carried out 
as a matter of routine to ensure standards are being 
adherred to. 

Dust 

Bauxite and red mud dust emissions are being monitored on 
an needs basis at sites close to residential areas. It is 
proposed that this work should be extented and that the 
equipment used for the measurements be of a standard type 
which is recognized internationally. 
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Guide lines for dust emissions which might be used are 

> 1000 g/100 m2 and 30 days, not acceptable 

< 700 g/100 m2 and 30 days, tolerable 

Noise 

• The following standards are used for noise emissions 

close to residential areas, schools or hospitals are 
suggested as a guide for industry already in operation. 
For new industrial installations the values should be 
lowered by 5 dBA to encourage use of "Best Available 
Technology" 

Daytime 

Evening 
Night 

07-18 
18-22 

22-07 

55 dBA 

50 " 

45 " 

The NRCA Act is the legislative instrument by which 
environmental control is to be achieved. The question is 
whether firm or targetted standards or merely guide lines 
should be used in its implementation. The precedent of 
measurement of levels of emissions being largely in the 

hands of the refinery operators makes the task ahead for 

the administrators of the Act to bring into effect hi~her 
standards recommended more difficult. 

By a combination of moral persuasion and the gradual 
introduction of a graded panalty system over a period of 

time it should be possible to effect the required 
improvements in environmental performance by the industry 
in Jamaica. 
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As a counter to adverse reaction by the industry to 

penalty provisions in the environmental code, certain 
concessions as regards bauxite leases or alumina 

expansion rights could be tied to the achievement of 
targetted environmental performance standards. 

ENVIRONMENTAL MONITORING TECHNIQUES 

"Recommend environmental monitoring techniques with a 

view to implementing a monitoring programme.· 

The choice of monitoring techniques will normally go hand 

in hand with the implementation of a monitoring program. 

Attention will be given to some general aspects of the 

environmental control of industrial plants to which the 
monitoring techniques are subordinated. A brief 

description ~f the environmental impacts of the bauxite 
industry in Jamaica is as follows. 

The environmental impacts of the Jamaican Bauxite 
Industry 

Bauxite Mining 

Mining is carried out in generally small though deep pits 

which have previously been under use for small scale 

agriculture. Considerable time and expense is incurred by 

the mining companies and JBI in transferring the farmers 

tem~orarily or permanently to other areas in a manner 

desiJned to be satisfactory for all concerned. 
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The rehabilitation of the land after mining involves 

filling the pits with adjacent lime stone and covering 

the reclaimed pits with 6 to 18 inch of top soil. A 
majority of the the rehabilitated land is planted with 

grass <African star> for future grazing of cattle. Some 
testing areas are further developed to include sealed 
water ponds for irrigation and growing of vegetables, 

corn, fruit etc. A few of these areas allow the farmers 
to continue to grow the same type of crop as they used to 
before mining took place. Most of the areas however only 
allow grazing of cattle to which few farmers are 
accustomed. 

Prior to mining the soil was the most suited for small 
farming. The reason for this was that the depth of 
bauxite ensured that moisture was retained by the soil. 
The reclaimed areas have only a small depth of soil 
beneath the surface and water retention is as a result 
poor, making it difficult to grow anything but African 
star without irrigation. 

The plan by the JBI plan to carry out an agricultural 
program with the assistance of Israel to cover among 
other things an investigation of the depth of top soil 
needed to grow differant crops is praiseworthy. 

It is policy not to revisit rehabilitated areas to reopen 
them for further mining. 

DuFt from roads in the mining areas is tackled in a 

variety of ways. Alpart use water, Jamalcan, Ewarton use 
Bunker C oil, Jamalco use CaCl2 to be spread on the 
road surface. Visually Bunker C oil gave the best result. 
Evaporation reduces the effectiveness of water. 
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It is important to standardize the techniques of 
monitoring of dust for all companies for purposes of 
comparison and to enable the use of a single standard. 

Alumina Refineries 

The following are the significant emissions which 
currently take place to atmosphere: 

-dust 
-sulfur oxides 
-nitrogen o1Cides 
-carbon dioxide 

Virtually no monitoring is currently carried out. 

Emissions to ground waters arise from the plant and red 
mud lakes. 

The latter is a difficult and unique problem. Red mud 
amounts to approximately the same tonnage as the 
production of alumina. ie between 0,5-1,0 Mt/yr for each 
plant. The red mud is pumped out to mud lakes and the 
clear water is normally recirculated via clear water 
ponds. Alpart do not recirculate water, but pump process 
wa~er from ground water wells close to the plant. 

The greatest environmental problem arises from the 
leakage of water with dissolved products from red mud 
ponds to the ground water. 

Early mud lakes were constructed without any sealing. 
Today this sol11tion is no longer accepted and the 
development of other solutions are being sought. 
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Jamalcan are developing a variation of dry stacking at 
Ewarton. The dry stac~ing system consist of 5 separate 
lakes. The bottom and sides of each lake are sealed off 
by a 2 ft layer of clay. The dry stacking process 
requires a mud with a minimum of water for stacking, here 
about 28-30 \ solids. 

Dry mud is bulldozed and stacked dry to a considerable 
height to save space. Clear water from the dams is 
collected and recirculated to the process. 

Ground water emmissions are monitored via ground water 
wells. 

Jamalco use sealed mud lakes with 20 m high dam walls. 
Dusting from the dry surface is a problem and thise must 
be kept moist. Despite the claimed sealing of the lakes 
monitoring should be carried out on a routine basis. 
Today no monitoring is taking place. 

Alpart are using an unsealed lake for their mud 
disposal. Contamination with high sodium concentrations 
in ground water downstream of the North and South lakes 
have forced the company to stop mud disposal to the North 
lake. Over the next 5-7 years the company is projecting a 
new mud lake downstream of the South lake. They are 
planning to dispose a 'thick' mud with 20-23 \ solids in 
an unsealed dam construction hoping that the mud itself 
will seal off the bottom of the dam. It is strongly 
recommended that before implementation the company should 
be required to c4rry out research and perform field 
tests. 
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The company has been monitoring the qround water north 
and south of the North and South lat.es. This together 
with an independant investigation of the Alpart mud lake 
expansion has resulted in recommendation9 for the future 
mud lake disposal. 

Control of industrial plants 

General. A control program should consist of two parts; 
control of industrial plants 

and 
control of recipients. 

ContLol of industrial plants. 

Two aspects are needed. Obediance to the standards. 
Interactions between emissions and production activities. 

Impact on the environment. 

A control program should be set up to achieve this. 
Usually control aspects are taken up early so that the 
control program can be operational at plant startup 

The following should be regarded as essential to the 
content of the program 

Description of the opercltion. 

Situation plans and process schedules should be included. 

Directions, standards and guide lines as prescribed by 
the NRCA Act, and valid for this specific plar,t should be 
included. 
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The control program should be carried out in such a i-·:iy 
as to fit into daily routines and should contain 
specifications on monitoring and measuring points, 
parameters, methods and monitoring equipment to be used. 

Co.'ltrol of emissions to water 

The control strategy must include all water outlets, 
including process outlets, temporary overflows, day water 
outlets and cooling water outlets. Measurements should be 

adapted to type of emission and to standards applicable. 

Process outlets should normally be monitored continously 
by flowmeters and automatically flow actuated samplers. 
Analyses can be made on daily, weekly or monthly bases 
depending on the accuracy needed. Temporary overflows 
should be monitored in the same way as process outlets. 
Outlets of day water and cooling water may be monitored 
in connection with regular inspections. 

Control of outlets and leakages from waste deposits and 
their impact on the environment: 

Waste water outlets and leakages, diffuse dust etc from 
waste deposits and their impacts on the environment 
should be monitored. A separate sampling and monitoring 
program similar to what has been described above for air 
and water should be prepared for each waste deposit. 

Hazardous waste should be identified and treated 
separately. 
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The following should be included in a control program: 

-Control of the handling of chemicals and listing of 
chemicals used 

-Control of the handling of raw materials 
-Operational control journals containing data likely to 
impact on the environment 

-Inspections. These should complement the running 

inspections performed by the company. Frequency and scope 

of inspections should be specified. Frequency is normally 
once a year. 

COMMENTS ON ALPART MUD DISPOSAL REPORT 

The report 'Alpart, North Mud Lake risk assessment, 

volume I - report' by Gurr & Associates, Inc. was 
commented on in the following terms 

Geophysical interpretations are limited by the 

availdbility of known parameters which the field data can 

be referred against. Details of these parameters are not 
included in the report. 

The report is supported by the conclusions drawn by the 
hydrogeolcgical and the geophysical studies, however two 
remarks seem appropriate: 

1 The amount of natron deposited in the lakes needs to 

be known in order to estimate the amount of sodium 
that will dissolve once the sodium concentration in 
the water is lowered. 
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2 ref p. 144 of the report, 'Another explanation for the 

restricted sodium plume is that a deeper plume is 

develc~ing in the thick aquifer under the plant and 
the mud lake'. The basis and implications of this 

statement require elaboration. The possibilities which 

are opened up if this statement is even partially true 
warrant detailed investigation. 

The data and reasoning supporting the conclusion that the 

likely impact of the future South Lake Thick Mud will 
lower the emissions of sodium substantially is not 

presented in the report. This is one of the crucial 

questions and and it is recommended that further field 

testing accompanied by supportive research needs to 

undertaken before the decision to permit the lake to be 
used for mud collection is implemented. 
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Annexure 4 

CHECKLIST OF POLICY INITIATIVES AND PROPOSED ACTIONS 

The following action items are derived from the individual 

consultant's reports. The items therefrom have been augmented as 
considered appropriate. The resultant list should not be 

considered exhaustive. 

A - BAUXITE UTILIZATION 

Qyerall Reconunendations 

1 - Set out policy initiatives based on optimum utilization of 
bauxite resource. 

2 - Develop detailed procedures for implementing this policy 
supported by legislation incorporating incentives and penalties 
keyed to achieved level of performance. 

3 - Extend and broaden the scope of the existing reserves 
database. Incorporate Land Utilization Plans. 

4 - Establish an organization with the responsibility and 

authority to ensure policy and procedures are correctly 
implemented. 

Specific Reconunendations 

S - Extend use of computers 

6 - Use GIS format to log data and generate maps 
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7 - Jamaican Bauxite Institute to control and operate system 

8 - System access to be broadly available 

9 - Refineries to contribute data and resources to the system 

10 - System should enable real time access 

11 - Develop interpretive and mapping skills within the JBI. 

12 - Develop database to contain comprehensive data such as; 
property records 

reserves estimation 

mine plan and progress information 
reclamation information 

13 - JBI to take pro-active role in development of mining 
culture based on technological innovation 

14 - Increase proportion of contract mining 

15 - Investigation and implementation as appropriate of 
Variography, Kriging and Ground Penetrating radar. 

16 - Establishment of true bauxite to alumina conversion 
facto~s experimentally by JBI <laboratory bomb digestion 

techniques> for use as performance yardstick and for taxation 
purposes 

17 - Government appointed representatives be further educated in 
recognition of wasteful mining practices and empowered to 
penalize and fine as appropria~e 

18 - More direct communication between mine planning and pit 
closure personnel 
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B - ALUMINA PRODUCTIVITY 

1 - Measures for improving energy efficiency are as follows; 

a - Upgrade and retrofit alumina kilns 

b - Use larger vessel size as appropriate 

c -. Improve equipment insulation 

d - Reduce the quantity and temperature of hot waste 
discharges 

e - Increase the use of process heat interchange. 

2 - Investigate the use of alternative sources of energy ie coal 
and gas. 

3 - Review the interaction of energy efficiency with plant water 
balance and caustic soda consumption/losses. 

4 - General update of Refinery instrumentation and in 
particular: 

5 - Review the appropriateness of existing instrumentation to 
revised plant outputs. Intensify the level of instrumentation in 
critical processing areas 

6 - In conjunction with item 5 review the level of automatic 
control and increase as appropriate for sensitive processing 
areas. 
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7 - Review and retune the operation of any specialized control 
loops. Revise or install these where appropriate. 

8 - Increase as appropriate the size of unit process streams. 

9 - Install predigesters ahead of normal digesters to improve 
desilication. 

10 - Use a sweetening stream to the digesters of high Gibbsitic 
bauxite. 

11 - Review the efficiency of liquor filtration in Kelly filters 
as against sand filters. 

12 - Carry out studies to optimize the retention time during 
precipitation. 

13 - Investigate the economics of causticization of soda ash. 

14 - Pursue the recovery of soda values from red mud using dry 
mud stacking techniques. 

15 - Develop training programmes to improve work skills in the 
labour force 

16 - Implement an incentives and rewards structure to reinforce 
the training programme. 

17 - Carry out a review of waste disposal methods in conjunction 
with the refinery operators. 

18 - Review the potential for losses in stockpiing of raw 
materials, intermediates and products. Rationalize where 
possible. 
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19 - Review the markets, both domestic and export for various 
grades of specialty aluminas. 

20 - Investigate the characteristics of local bauxites and 

aluminas to establish their suitability to meet any specialty 
alumina market requirements. 

21 - Review the economics of extending the range and volume of 
production of these products in Jamaican refineries 

22 - Detennine whether gallium concentration build up in 
circulating refinery liquors is sufficient to warrant the 
installation of a gallium recovery biproduct plant and if so 
investigate the economics of its recovery. 

23 - Determine the market for water treatment ch\-micals based on 

crude alum <aluminium sulphate> produced directly from low iron 
bauxite or alumina hydrate, both domestically and in 
neighbouring countries. 

24 - Investigate the economics of setting up a plant to produce 
and market water treatment chemicals based on this alum. 
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C - SEMI ARD FINISHED ALUMINIUM PRODUCTS 

1 - Endeavour to achieve supply demand balance within Jamaica 
for semi and finished aluminium products. 

2 - Seek to increase value added of products made in Jamaica. 

3 - Develop export potential of products using local market as 
production base. 

4 - Establish basis of trade with countries which could 

represent a potential export market for Jamaican made products. 

5 - Legislate as required to protect local markets from imports. 

6 - Encourage a capacity increase of 800 tpa in drawing 
press-forging facilities onshore in Jamaica 

7 - Encourage the establishment of a diecasting facility of 500 
tpa capacity in Jamaica. 

8 - Analyse trends in import/export data critically to establish 
further prospects for local manufacture. 

9 - Ensure the latest principles of "just-in-time" raw materials 

and products delivery are implemented throughout the industry to 

ensure competitiveness with offshore operations. 

10 - Delay any plans for the installation of an aluminium 

rolling facility until the size of the operation becomes larger. 
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B - BNVIRONMBN'l'AL MANAGEllBHT 

1 - Establish contact with major environmentally aware countries 
to maintain up-to-date information on appropriate regulations in 
these countries. 

2 - Control liquor emissions at the source rather than where the 
environmental effect is observed. 

3 - Establish on a needs basis the frequency of the various 
tests, and investigate the desirability of casual and 
•unannounced• testing. 

4 - Amend water quality standards as suggested in table provided 
in the report text. 

5 - Establish dust and noise monitoring techniques in 
conjunction with monitoring programme as appropriate. 

6 - Regulate standards for dust on the basis of guideline 
figures provided in report text. 

7 - Regulate stanrlards for noise on the basis of guideline 
figures provided in report text. 

8 - Exercise judgement with regarJ to whether to nominate 
emission standards as firm targets or guidelines. 

9 - Use of moral persuasion on refinery operators to assist 
gaining environmental compliance. 

10 - Development of both incentives and penalties to encourage 
compliance 

11 - Any new facility must have a proper environmental impact 
statement prepared prior to receiving permission to proceed. 
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12 - Selectively monitor alumina refineries and particularly red 
mud ef.:luents. 

13 - Advise and encourage operators in the use of dry mud 
stacking techniques. Apply less arduous monitoring regimes to 
refineries that use well designed red mud operations 

14 - Require any newly planned facility to meet the more 
rigorous standards of contemporaries in other parts of the world 

15 - Encourage the development of pro-active attitudes toward 
remedying emissions arising from production activities. 

16 - Exhaustively identify all active sources of pollution and 
secure adequate monitoring equipment to the associated plant 
items. 

17 - Provide special attention as appropriate to hazardous 
wastes. 

18 - Ensure adequate control and accountability for all 
chemicals and raw materials which may have the potential to 
enter or become pollutant streams. 

19 - Secure access to necessary operating data. Where possible 
this should be done directly from operating journals of the 
refineries. Edited data may be suspect. 

20 - Secure the right to accompany for the purpose of 
envi:conmental inspection, operating personnel on some regular 
operating inspections - <perhaps on the basis of once each 
year>. 

21 - Establish with the operators the scope and levels of such 
inspections and ensure they are rigorously conducted. 
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GUIDELINES FOR AN ENVIRONMENTAL IMPACT STATEtlENT 
FOR A PROPOSED ALUMINA REFINERY AT ~EIPA QUEENSLAND 

A. INTRODUCTION 

1. Background 

The Commonwealth and Queensland Governments have agreed that one 
environmental impact statement (EIS) should be prepared to cover 
the requirements of both Governments under the Comaonvealth 
Environment Protection (Im act of Pro osals) Act 1974 and the 
State Deve o~ment an Pu ic Wor s Organ sat on Act 971 - 1981 
of Queenslan • 

Similar objectives are contained in each Act. The object of the 
Commonwealth Act is to ensure that matters affecting the 
environment to a significant extent are fully examined 4nd taken 
into account in decisions by the Australian Government. The 
Queensland Act aims to ensure that, in any development, proper 
account is taken of environmental effects. 

In preparing an environmental impact statement to help achieve 
this objective, the proponent should bear in •ind the following 
aia£ of the EIS and public review process: 

• 

to provide a source of inforaation f roa which interested 
individuals and groups may gain an understanding of the 
proposal, the need for the proposal, the alternatives, the 
environment which it would affect, the iapact• that aay 
occur and the aeasures to be taken to ainiaise the•e 
impacts; 

to provide a forua for public consultation and inforaed 
comment on the proposal; and 

to provide a framework in which decision-aakers can consider 
the environmental aspects of the proposal in parallel with 
economic, technical and other factors. 

Although these guidelines for the EIS are issued under both the 
Commonwealth end Queensland Acts, the Administrative Procedures 
under the Commonwealth Act provide guidanc~ on the preparation of 
documentation, public review and the assessment process. A draft 
EIS prepared by the proponent will be released for a period of 
public comment after which the proponent will be required to 
prepare a final EIS taking into account comments received. The 
responsible Commonwealth and Queensland Departments will then 
prepare assessment reports. 

2. General Content, roraat and Style 

The Administrative Procedures under the Commonwealth Act provide 
guidance on the public review and assessment proces•. Paragraph 
4.1 of the Administrative Procedures lists the fundaaental 
content of any 11s. The following paragraphs describe in aore 
detail those matters it is consid~red should be addressed in this 
EIS. 
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The document should give priority to the major issues associated 
with the proposal. Matters of lesser concern should be dealt 
~ith only to the extent required to demonstrate that they have 
been considered. 

The EIS should present a scientific analysis based on the results 
of available research, studies and data as appropriate, with 
further research being conducted where necessary. In the EIS the 
description of the existing environment and the discussion of 
impacts should include a critical evaluation of the adequacy of 
the available data and the implications of deficiencies in 
present knowledge on environmental assessments made in the study. 

An essential element of the EIS is the discussion of 
alternatives, their environmental impacts and the reasons for the 
choice of the preferred option. The study must include an 
adequate coverage of the reasons, environmental and other, for 
the elimination of prudent and feasible alternative sites and 
courses of action. 

The main text of the EIS should be written in a clear, concise 
style that is easily understood by the general reader. The use 
of technical jargon should be avoided wherever possible. 
Detailed technical information, necessary to support the aain 
text should be included as appendices to the aain text so that 
the EIS is coaplete and self contained. 

The documentation should include references and a list of 
individuals and organisations consulted. Relevant aaps and 
illustrations should be included in either the aain text or in 
appendices as appropriate. ~he structure of the docuaent should 
follow the general format and headings used in the following 
guidelines. Cross referencing should be used to avoid 
unnecessary duplication of text. 

The EIS should specifically adJress the impact on, and concerns 
of, Aboriginal communities and traditional custodians of the 
region with respect to the proposal. These include social impact 
on existing communities and traditional custodians, physical 
impact on land and effect on the cultural and heritage values 
including sacred and secret sites. In these matters there should 
be close liai~on with traditional Aboriginals of the region. 
Detailed records of the consultations and expert opinion on these 
matters should be reported. 

If work on the proposed land use study or conservation study for 
the peninsula is sufficiently advanced during the course of the 
EIS, an assessment should be made of the consistency of the 
alumina refinery with any findings of that (or those) study(ies) 
or any policy gLidelines formulated on land usage. Such 
assessment should be appropriate to the level of information, 
findings, or policy guidelines available from such land use or 
conservation study programs, such that progress on drafting the 
EIS is not restri~ted. Close liaison should be maintained during 
the course of the !IS process with the Departaent of the Arts, 
Sport, the Environment, Tourisa and Territories and the 
Queensland Department of the Premier, Economic and Trade 
Development, and with other authorities undertaking specific 
components of the land use study. 
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B. CONTENT or THE EIS 

1. Sulll!lary 

Paragraph S.2 of the Administrative Procedures 1nder the 
Commonwealth Act requires an EIS to include a clear, concise 
summary of the matters dealt with by the document. This summary 
should allow the reader to quickly obtain a clear understanding 
of the proposal and its environmental implications. The summary 
should include: 

the title of the proposal; 

the name and address of the proponent; 

a statement of the objectives of the proposal; 

a brief discussion of the background to and need for the 
proposal; 

an outline of the proposal; 

a brief discussion of the alternatives, and reasons for the 
selection of the preferred option; 

a brief description of the environment of the area(1) that 
will be affected by the proposal; 

a description of the aajor environmental iapact1 of the 
proposal; and 

a statement of the aonitoring procedur~s, environmental 
protection measures and safeguards proposed. 

2. Introduction 

The main body of the EIS should be introduced with a clear 
definition of the proposal and its objectives. The introduction 
should also briefly describe the studies, surveys and 
consultations that have been used in the EIS (detailed material 
from these sources should be in,luded as appendices). An outline 
of the structure of the study should also be included in this 
part of the document. 

3. Background and need for the proposal 

This section of the study provides the background to the need for 
an alumina refinery at Weipa. For example, the following points 
should be included: 

the present market situation for bauxite a~d alumina, the 
predicted growth in demand. and economics of the proposed 
1y1te•1 and 
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the scale and scope of fut!:re development in the industry, 
including government (Commonwealth and State) planning 
policies. 

4. Legislative and Government Policy Framework 

The EIS should identify the requirements that must be met of all 
Commonwealth, Queensldnd and local government legislation and 
policies relevant to the proposed development. 

5. Alternatives 

Alternative courses of action should be discus~ed in sufficient 
detail to make clear why the preferred option was selected. The 
alternative for not proceeding with the proposal must also be 
considered. 

The basis for a comparison of alternatives should not only be in 
terms of the physical environment of the development, social and 
economic impacts should also be considered. The basis for 
comparison should be a cost-benefit analysis which should compare 
the economic, social and environmental factors of both the 
proposal and all the alternatives. 

6. Description of the Proposal 

Describe the proposed development, using maps, figures and 
diagrams where appropriate. 

6.1 Project description, siting and infrastructure 

All components of the proposal sh~uld be described in 
detail. Matters whfrh need to be addressed includP: 

a descr!pticn of the project site; 

details of proposed development schedule. Include 
expected timing of stages if approp,iate; 

details of the structures, equipment and facilities, 
during both the construction and operating phases of the 
project; 

a full description of the port facilities to be 
constructed and the handling equipment to be employed; 

details of the transportation requirements (roads and 
air) for the project; 

details of the refining processes; 
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list all materials used and produced in the refining 
process and any ancillary processes (for example, power 
generation, water treatment) including raw ~aterials, 
reagents, fuel and water, intermediate products and 
final products, by products and wastes; 

details of design criteria for structures including 
their ability to withstand cyclonic weather conditions, 
such as high winds, flooding and storm surge. 

describe how the proposal will meet any Standards, Codes 
of Practice or legislation which apply to the storage or 
handling of combustible, flammable or hazardous 
substances; 

the power requirements of the proposal, and the source 
of power supply should be described in detail. If the 
proposal requires the construction of a new power 
station (whether oil, gas or C-31 fired) it will need to 
be described in a separate chapter which addresses all 
the above criteria; and 

consideration of the visual impact of the proposal. 

Ranufacturing Processes and their Wastes 

Describe the processes from a chemical engineering 
perspective, including the unit operations and chemical 
reactions. In this context, •processes• means all 
activities that modify properties of materials: therefore 
it includes services such as: 

water treatment 

process reagent production 

steam and power generation 

water cooling 

waste handling and disposal 

In these descriptions: 

Include expected quantities, compositions, and operating 
conditions such as temperature, pressure, pH. 

List quantities and compositions of all materials to be 
used in processes or ~ite. 

Give similar information for all products, by-products 
and wastes. Include wastes in all forms - solids, 
liquids, gases, slurries, sludges. 

Quantities should be in consistent units (for example, 
avoid mixing tonnes per year and kilograms per hour). 
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Give mass balances and flowsheets: 

to illustrate the text; and 

to show how quantities and compositions of wastes are 
consistent with quantities and compositions of: 

input materials, and 
products and by-products. 

Appendix A gives guidance on level of detail for mass 
balances and flowsheets. 

State sources of input materials and how they will be 
transported to site. 

waste Management Methods 

"Waste management" here means everything done to minimise 
quantity of a waste, or its strength, or difficulty of 
~andling and disposal, or its effects or. surroundings. 

"Wastes" means all materials of no value or of doubtful 
value: therefore, it includes: 

wastes from manufacturing processes; 

wastes from services such as cooling towers, steam 
generation; 

wastes from construction activities, such as rain-water 
runoff, residues from chemical cleaning of plant before 
commissioning; 

domestic sewage and domestic/office refuse; 

wastes produced under unusual conditions, such as plant 
start-up, maintenance shut-down, periodic cleaning; and 

industrial wastes that would result from accidents, such 
as leaks from bulk storage, fires, explosions. 

Describe proposed methods aimed specificall~ at: 

minimising quantities of raw materials needed; 

avoiding or minimising waste generation; 

minimising difficulties in treatment or disposal of 
waste. 

Include methods such as: 

selection of processes and equipment; 

selection of process reagents; 

recycling within the site; 
' 

re-use o,utside the site; 
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segregation of incomp~tible wastes at source; and 

contingency planning and personnel training. 

Details of any alternative waste disposal methods should be 
provided. This should include alternative disposal sites 
for all wastes as well as disposal methods and processing of 
wastes that could be undertaken before disposal. 

For·eaissions to atmosphere, give the following details: 

A site layout plan which shows all sources of emissions 
and their locations. Include safety relief and fugitive 
emissions. For each source, give ~he details shown in 
the attached table (marked Appendix B). 

Methods to be used to control emissions. Include 
emissions produced by "worst-case" operating conditions. 

Methods to be U$ed during construction to control 
particulates (mainly dust and smoke) from activities 
such as site clearing, earthmoving and vehicle 
movements. 

For liquid wastes, give the following details: 

A table showing an inventory of the sources, plus the 
quantity and quality of each waste. Describe quality in 
terms of physical and chemical characterlatlc1 that 
indicate whether water ls suitable for a given use. 

Proposed methods of handling, treating and disposing of 
each waste. 

For wastes to be treated, proposed quality of each 
output from treatment (treated waste and residues). 

If waste is to be disposed of by discharge to natural 
waters, a map showing proposed outfall route and 
discharge location. Also discuss whether outfall can be 
submerqed below local low-water datum (to maximise 
initial dilution). 

If waste is to be disposed of by spreading on land, an 
indication of how the scheme will be designed, including 
design criteria. 

Means of containing leaks at bulk liquid storage tanks 
and large process vessels. Also discuss how material 
contained can be disposed of. 

Means of handling rain water runoff which becomes 
contaminated by materials on site (such as lime, oil, 
caustic liquids). Discuss collection of it for use as 
water supply. 
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Means of handlin9 waste-water from firefi9htin9, 
especially at bulk stora9es for fuels and chemicals. 

For solid wastes, give the following information: 

A table showin9 an inventory of sources and general 
description of each. 

For process wastes (including those froa plant services, 
gas clean~ng and liquid waste treatment), indication of 
quantity and quality. 

Proposed means of final disposal of each waste. 

6.3 Water Demand 

Make a determination of water demand for the project, 
including a detailing of daily or seasonal peak demand 
requirements and a means of meeting the water demand 
including source of water, infrastructure, and forecast 
reliability of supply takin9 into account other existing and 
proposed uses. 

Statement of the details of the forecast water consumption 
by the workforce, both construction and operational, 
including aaily and monthly peak demand and total annual 
requirements. Means of meeting the water demand including 
source of water, infrastructure, and forecast reliability of 
supply taking into account other existing and proposed uses. 

6.4 Storavater 

Provide a description of the proposed site storawater 
drainage system and its pcoposed disposal arrangements. 
Examination of practical means to avoid allowing runoff to 
be contaminated with raw materials or products should be 
carried out. 

6.5 Employment and Training 

The following matters should be addressed: 

(i) the scope of employment opportunities during the 
buildin9 and operation of the refinery; 

(ii) the adequacy of the present training requirement in 
Weipa, in particular skills development for 
apprentices using innovative on and off-the-job 
tcainin9 techniquP.s suitable for a remote location 
similar to that being trialled by some Central 
Queensland coal companies in the Emerald region and 
the Stanwell Power Station1 
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(iii) the need to provide for vocational education and 
training and any enterprise training during the 
building and operation of the refinery; and 

(iv) the vocational and training infrastructure that would 
be required to support the building and operation of 
the refinery. 

6.5.1 Project Workforce 

6.5.2 

Estimates should be provided of the number of 
employment ~~sitions which are expected to be filled 
by persons currently residing in, respectively, the 
local region, the balance of Queensland and outside 
of Queensland. Any changes over time in employment 
numbers or employment mix should be clearly 
indicated. 

As a guide, this information could be presented in 
the form of a table as outlined below:-

Project 
Induced 

Direct 
Eaploy111o,nt 

Workforce Project In Region In Balance 
drawn f roa Eaployaent Of OLD 

Region 

Balance 
of QLD 

Outside 
of QLD 

Total 

Separate tables would need to be provided for the 
construction and operations phases of the project. 

Workforcetpopulation Statistics 

(i) Construction Workforce 

(a) Build up of the workforce by quarterly 
periods, including location, if separate 
locations are involved. 

(b) Source of recruitment of workforce, for 
example, ex~ernal, existing, contracted 
workforce. , Statement of existing 
workforce a~d capacity to absorb growth, 
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in relation to proposals for source of 
recruitment, including assumptions made 
and reasons for those assumptions. 

(c) Permanency rate/turnover of workforce. 

(d) Demographic characteristics of the 
workforce, and to include the following 
data 

numbers of single and married workers, 
and reasons for the assumptions behind 
this single/married split. 

married workers with children and 
average family size, including reasons 
for assumptions. 

age profile of workforce, if possible, 
to allow some indication of whether 
children will be preschool, primary or 
secondary students, and associated 
assumptions. 

(e) Estimated overlap within the workforce as 
a result of two-incoae faailie1. 

(ii) Operation Workforce 

(a), (b), (c), (d) and (e) a1 for 6.5.2 (i) 
above. 

(iii) Service Component Workforce 

(a) employment and population aultiplier 
effect arising from the project. (Thia 
includes any indirect effects). 

(b), (c), (d) and (e) as for 6.5.2 (i) above. 

(f) Estimated timing of imptct of service 
component. 

(9) Services where growth will occur. 

(iv) Government Component Workforce 

(a) Estimate of the number and timing of 
personnel involved with other aspects of 
the project, for example, additional 
education or health personnel directly 
involved. 

(b), (c), (d) and (e) as for 6.5.1 (i) above. 
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6.5.3 Rousing 

Statement of details of the aanner in which the 
company proposes to accommodate its workforce, both 
construction and operational, the tiaing and location 
of such housing, and how the coapany sees this as 
fitting into the existing town structure, where 
applicable. 

(a) Sub-division projects, if applicable, to include 
the following: 

A plan of proposed sub-division; rate of housing 
construction either on a quarterly basis or by 
contract number and completion date; occupancy 
basis, for example, home ownership or rental; 
construction authority, for exaaple, the 
company, local entrepreneurs, etc • 

(b) Hostels 

(c) Caravan parks 

(d) Existing Housing 

(e) Privately boarded. 

Details such as nuabers to be housed, occupancy 
basis, location, tiaing, construction authority and 
aanagement basis for (b) and (c) above. Details of 
nuabers to be housed and location of existing housing 
for (d) and (e) above. 

6.5.4 Student Yield 

Where possible, the company should give their 
estimate of the anticipated number of student~s, by 
primary, secondary, preschool breakdown, stating the 
assumptions underlying these estimates and the 
reasons for these assumptions. 

Existing Environment 

This section should contain a detailed description of the 
environment of the site of the proposed refinery, the areas 
through which the proposed transport routes pass, loading sites, 
waste dumping sites and any alternatives discussed in the study. 
Trends should be discussed where appropriate. 

Particular reference should be made to any parts of the study 
area that have high conservation values, species or communities 
which are rare or endangered, and any co1111unity groups that are 
likely to be significantly affected by the proposal. 

Separate sections should delineate the following: 
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7.1 Tenure 

Identify any Crown land or Crown tenures including Reserves 
which are either directly involved in the project or 
affected by the project. 

7.2 Terrain 

(a) Discuss the topography of the site in both its existing 
and post-ainin9 foras. 

(b) Discuss the geology of the area. 

(c) Describe and aap the soils of the area. 

7.3 Land Use and Land Capability 

Describe and aap the land-use, agricultural land suitability 
and fisheries habitat of the site and surrounding areas. 

7.4 Climate 

Details of aeteorological data, including: 

(a) Wind speed and direction presented as average annual, 
seasonal, and aonthly wind roses and tablea. 

(b) Diurnal variation of wind speed and direction plotted 
for each aonth of the year. 

(c) Diurnal variation of aixin9 heights and ambient 
teaperatures plotted for each of the four seasons. 

(d) Data on precipitation, evaporation, and hu•idity. 

Ce> Incidence of cyclones. 

Any expected variations in meteorological conditions between 
the data aonitoring site and the proposed site should be 
discussed. 

7.5 Flora, rauna and Ecosysteas 

the general biology and ecology of the area; 

a description of the •ajor habitats and comaunitie1 
which are present in the proposed site and any proposed 
duaping areas; 

include a vegetation aap showing structural for~ation1 
and species coaposition at a suitable scale and a liat 
of species grovln9 on the site. A aore detailed aap (at 
a scale of 1:25 000) of the existing aangrove vegetation 
should be produced. 
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the conservation status of biota found in the study 
area; 

reaction of the ecosystem to disturbance (where possible 
using the impact of previous disturbance to siailar 
coaaunities as examples); 

importance of biological relationships, for exaaple 
species, comaunities or hahitats of particular 
iaportance to other ecosysteas, because of their 
productivity, role in nutrient recycling, or the 
provision of breeding areas; and 

t~? economic iaportance of these natural systems. 

Surfoce and Groundwaters 

An overview description is required of the water res~urces 
(including, where relevant, both surface and groundwaters) 
in the region of the project, with an outline of their 
~ignificance to the river catchment systea in which they 
occur and to groundwater recharge. Details of surface and 
groundwaters should be included as set out below. 

(a) Surface Waters 

(i) A aap and description of existing surface 
drainage patterns in and around the project area; 

(ii) Variations in flows (for exa•ple, seasonal) 
and/or tidal variations, as appropriate; 

(iii) Incidence of flooding; 

(iv) biological characteristics; and 

(v) existing background quality of waters in the 
project area. This should be detailed in terms 
of seasonal, tidal and diurnal variations in 
water quality. ThP.se variations should be 
determined for as long a period as possible, 
preferably to cover seasonal conditions. 

(b) Ground Waters 

(i) Details of groundwater, including any aquifers, 
in the region of the project site; these should 
include:-

information on hydro-geology of the area; 

profiles showing depths to aquifers, depths of 
aquifers and widths of aquifers; 

groundwater flow directions; 
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recharge areas and mechanisms; and 

existing quality of ground waters giving 
details of ionic composition. 

(ii) A map shoving locations (and, if applicable, 
registered numbers) of any existing groundwater 
supply sources [bores, wells, excavations) in the 
vicinity of the project area and the depths to 
which these have been sunk; 

(iii) Purposes for which groundwater is currently used 
for the various supply sources. 

Water Supply and Sewage 

(i) Present uses of water, existing water supply 
infrastructure (including water treatment) and 
present water demand including monthly and total 
annual peak and total demands; 

(ii) Existing means of sewage and existing 
infrastructure; and 

(iii) Iapacts of existing water use or sewage disposal 
on surface or groundwaters or other ulti•ate 
receiving environment. 

1.1 Karine and Estuarine Areas 

Describe the aarine and estuarine areas in teras of seabed 
composition, seabed stability, winds, waves, currents, 
tides, temperatures and turbidity. Water quality should be 
discussed in terms of seasonal, tidal and diurnal 
variations. These variations should be determined for as 
long a period as possible, preferably to cover :=~~onal 
conditions. 

Define in detail the nature and extent of existing •aritime 
features of the site including littoral and sublJttoral 
lands, waterways, tidally affected lands, coral and rocky 
reefs and maritime and other ~etland vegetation (salt 
marshes, seagrasses, mangroves) 

(a) within the proposed area of development, and 

(b) in the region adjacent to the proposal. 

The principal fish, crustaceans and molluscs adjacent to the 
development area should be listed and, their current and 
potential fishe:ies importance (recreational, colllJllercial, 
aquaculture, etc.) in both the local and regional context 
identified and their present abundance assessed. 
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Data on field observations is to be accompanied by 
information on sampling methods and substantiation of the 
efficiency of those methods. Specifically, the level of 
confidence which can be placed in abundance estimates needs 
to be addressed. 

7.8 Deaography and Social En,,ironaent 

The social environment should be described in detail. The 
study should include the following: 

history of the area; 

contemporary land use and ownership of land; 

population and community structure including Aboriginal 
communities and traditional custodians of the region; 

the roles and responsibilities of traditional 
custodianship of land in the region; 

traditional use of local resources, both terrestrial and 
marine for food, spiritual or cultural purposes; 

community attitudes; 

health, economic and educational status of residents of 
the area; 

local employment patterns; 

potential of the local comaunity to meet the deaands for 
an increase to the company's workforce; and 

sources of authority, communications and consultations 
in deteraining any of the above. 

The existing infrastructure (roads, housing, schooling, 
electricity, water, sewage, solid waste, recreation, 
shopping and other tertiary services) should be 
described. 

A history of the establishment of Weipa South (Napranua) 
including an account of Church and Governmental policies 
of the time. 

A history of the relations between Mining Co~panies and 
Aborigines of the area. 

A history of relations between Comalco and Napranua 
people. 

A detailed demographic, social and economic profile of 
Napranu• and Aboriginal and Torres Strait Islander 
residents of Weipa, including (but not Baited to): 
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(i) Composition on age, sex and place-of-origin 
bases. 

(ii) Health, mortality and morbidity statistics. 

(iii) Employment, income and housirag correlations with 
the above age/sex/origin ~tatistics. 

(iv) Articulation with Wei~a and vith Coaalco in 
social, economic arid political teras, including 
an analysis of ~Jcial and racial relations 
between Napra~u• residents and those of Weipa. 

(v) Present ~ocial and econoric infrastructure at 
Napran~•. 

(vi) Pr~sent levels of skills and educational 
~tandards. 

(vii) The role and relative significance of fishing, 
hunting and other such subsistence activities to 
Napranum residents, including an assessaent of 
the economic and social benefits of such use to 
the subsistence economy of Napranua people. 

(viii) A detailed analysis of the values, aspirations 
and life-styles of Napranua residents. 

Detailed aapping of the contemporary econoaic and social 
uses of the local and regional environaent by Napranua 
people, with the results to reaain the property of 
appropriate Aboriginal people, such as traditional 
owners. 

Mapping of sites of cultural, religious, econ~aic, 
social and historical significance in the areas 
potentially affec~~d by the refinery (to reaain the 
property of traditional owners). 

The establishment of those with legitiaate interests in 
both A~original traditional and contemporary terms in 
the various alternative proposed development areas. 

An assessment of the cumulative impacts on Napranua of 
the establishment of Weipa township, including {but not 
limited to): 

(i) The ability of Napranum Aboriginal people to 
maintain and live in accordance with th~ir own 
various cultures and mores. 

(ii) The relationships (if any) between the 
demographic, health and other statistics referred 
to above and the establishment of Weipa north 
township. 
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(iii) An assessment of the present i•pact on Napranum 
residents use of the landscape by that of Weipa 
residents. 

(iv) The social and cultural viability of Napranua. 

7.9 Archaeology and cultural Beri~age 

Aboriginal and European sites of archaeological or heritage 
significance must be identified and described. Input fro• 
the Australian Heritage Commission, traditional Aboriginal 
groups, and local historical organisations should be 
included. 

7.10 Air Quality 

Appraise the existing air quality at the proposed site using 
all relevant air quality data and meteorological 
observations. 

7.11 Noise Environaent 

Describe the existing noise cliaate in the project area. 

7.12 Transport 

This section should give a detailed description of the 
existing transport infrastructure including loading 
facilities and an analysis of traffic. 

I. Environmental, Social and Bconoaic lapacta 

8.1 Environaental I•pact 

This section of the EIS must clearly identify the potential 
impacts of the proposal on the natural environment in all of 
th~ areas likely to be effected by the proposal. The study 
should include direct and indirect, short-tera and 
long-term, temporary and irreversible, adverse and 
beneficial effects, and, where possible, these effects 
should be quantified. The reliability of models and 
predictions used in the study should also be discussed. 

As far as is possible groups effected by either biophysical 
or socio-economic impacts, or those expressing particular 
concerns over the proposal, should be identified and the 
costs and benefits to each of these groups should be 
desctibed and quantified. These costs and benefits should 
be projected over the life of the project. 
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In particular the report should include: 

impacts of waste disposal on land. 

erosion control plans for mining, construction of the 
plant and during the lifetime of the refinery. 

a plan of the clearing to take into account changes in 
hydrology. Trees may also be retained for use as 
windbreaks, as the red earths located on the proposed 
site may be susceptible to wind erosion. 

a plan for the rehabilitation of mined area. The plan 
should incorporate ground cover protection and drainage 
works. 

a description and projected contour map illustrating the 
proposed reinstated land form and drainage systea for 
the disturbed areas after completion of the proposed 
minil.9 operations. 

a description of the potential post-mining land use 
options including the limiting factors to the 
establishment of potential land uses and the sel2ction 
and implementation of a preferred option. Detail the 
rehabilitation technique proposed to achieve and 
~aintain the preferred option. 

detail on suitable top soil, storage areas and 
rehabilitation techniques proposed to seal off hostile 
subsoil and create a suitable soil profile to achieve 
and maintain the preferred land use. Soil conservation 
measures to protect the proposed land uses should be 
designed and located. 

exaaine impacts on the estuarine crocodile population 
and the potential interactions between crocodiles and 
the increased number of humans in the Weipa regicn. 

8.1.1 Surface and Groundwaters 

Surface Waters 

Assess the potential impact of the project on the 
surface waters in the catchment area containing the 
project and also in the surface waters in the 
vicinity of any proposed liquid effluent discharge 
point (directly or indirectly) into Embley River. 
Except in simple situations, ~isc~ss whether these 
assessments are based on mode1lin9 techniques. 

The report should: 

( i) !valuate char.qes to the flow regime of surface 
waters result~ng !roa the alteration of 
drainage netwo,ks (including the creation of 
impoundments), the abstraction of water, or 
the discharge of waste water. 
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(ii) Discuss the effects of the chemical and 
physical properties of any waste water at the 
point of entering natural surface waters, 
including seepage of leachate from ash and red 
mud disposal sites. 

(iii) Evaluate the pattern of dispersion and likely 
concentration of effluent and leachate 
constituents at given distances from the point 
of discharge. The site of effluent discharge 
(or spillage) should be assessed to determine 
if it is in the best location for minimising 
pollution effects. 

(iv) Discuss the toxicity of effluent and leachate 
constituents on the aquatic flora and fauna. 

(v) Taking account of the potential toxicity of 
effluent and leachate, together with the 
effect of any other changes to propecties of 
the water, the potential impact ~f was~e water 
discharge, runoff and seepage on the 
beneficial uses of the aquatic environment 
should be evaluated, with specific reference 
to habitats and/or species of particular 
colllJllercial, recreational or scientific value. 

(vi) A pollution risk analysis should be completed 
which analyses the toxicity of the effluent 
and likely interactions with human use. 

Ground Waters 

Evaluate the potential impact of the proposed project 
on the ground water regime, including the following: 

(i) Changes to the flow direction, water level or 
interconnection of aquifers resulting from 
project works. 

(ii) Chemical and physical properties of waste 
water (including leachate) at the point of 
entering the ground water. 

(iii) The pattern of dispersion and likely 
concentrations of waste waters constituents at 
given distances from the poinc of discharge. 

(iv) The potential impact of the waste water 
discharge on the uses of ground water taking 
into account relevant water quality criteria 
for existing uses. 

Water Supply 

Impacts of waste dispo~al and of the forecast water 
demand of the plant and its attendant workforce, both 
construction and operational, on existing water uses 
and supply, in~luding water quality and reliability 
of supply and the need for new infrastructure. 
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Marine and Estuarine Areas 

Studies assessing the impact nf this proposal shall 
identify and quantify: 

(i) the areas of different types of maritime and 
freshwater habitats which will be lost 
including -

(ii) 

* mangrove and saltmarsh vegetation 
* intertidal and subtidal seagrass beds 
* intertidal and subtidal algae beds 
* intertidal and shallow water mudflats 
* shell inshcre reefs (rocky a~d coralline) 

and sand banks 
* riverine and riparian vegetation. 

and any habitat areas wh\ch will be 
rehabilitated or created as a direct or 
indirect result of these proposals; 

immediate and longer term effects on existing 
or potential fisheries of any loss or 
modification of tidal, intertidal, subtidal 
and riverine lands; 

(iii) disruption to recreational and conuaercial 
fishermen (including local aboriginal fishing 
communities) resulting froa infrastructure 
development and vessel and vehicle traffic 
associated with construction and operational 
phases of the proposal; 

(iv) benefits to recreational and conuaercial 
fishermen (including local aboriginal fishing 
communities) resulting froa prQvision of 
infrastructure or other aspects of the 
proposal; 

(v) measures to minimise disturbances resulting 
from dredging (for example, resuspension of 
potentially toxic sediments, increase~ 
turbidity, changes to current patterns and 
hence shallow water habitats) both during the 
construction phase and during any maintenance 
of facilities (details should be provided of 
the likely frequency of maintenance dredging); 

(vi) measures to minimise impacts on the maritime 
environment of any accidental spillage of 
fuel, coal, oil, caustic soda, sulphuric acid 
and refined products at the import/export 
wharf facility and during transport to/froa 
the refinery; 
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(vii) details of the location of all discharges 
(including sewage, stormwater runoff from the 
Baker process bounded area and overflows from 
settling ponds) from proposed facilities, the 
temperature and chemical composition of such 
discharges (including nutrient levels) and 
measures to ensure that the characteristics of 
these discharges do not exceed those of 
receiving waters; 

(viii) details of the location of freshwater bores 
and justification that further depletion of 
the shallow freshwater aquifers will not 
result in changes in the existing flow rates 
or salinity of rivers and creeks on the site 
and in the adjacent area or on marine and 
other wetland vegetation supported by the 
water table; 

(ix) the source of supply of limestone requirements 
of the refinery should be advised and any 
impacts of this mining activity on aarine, 
estuarine, or freshwater fisheries or 
fisheries resources at that location 
described; 

(x) any increased risA of oil spills within the 
existing port area resulting froa increased 
vessel traffic should be discussed and 
measures to minimise such risks described. 

(xi) the toxicity of pollutants on aquatic flora 
and fauna with reference to the effects on the 
marine life in the area. Also examine 
toxicity to humans. This information should 
include bio-degradation of pollutants 
(including time for degradation), where 
pollutants may be carried to, whether any 
~ollutants may degrade into toxic end products 
and whether the pollutants or their end 
products, could be expected to accumulate in 
biological tissue and thus concentrate up the 
food chain. 

Consul ta ti on 

It is a requirement of the Department of Primary 
Industries that consultation be initiated with the 
Queensland Commercial Fishermen's Organisation, 
Queensland Sport and Recreational Fishing Council and 
local fishing clubs for provision of written comments 
on the proposal. These comments must be incorporated 
in the assessment regarding any disruption of the 
existing fish habitat and its dependent fisheries and 
amenity. 
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8.1.l Management of Noise Emissions 

Describe the ~ajor noise sources and give estimates 
of their unattenuated noise emissions. Express 
values of noise emission in terms of either sound 
~r level or sound pressure level at a reference 
Oistance - preferably as component values in the 
_f_r_e_q_u_e_n-cy range 31.5 Hz to 8 kHz. 

Give values of sound pressure level in dB(A), in 
terms of L10 • L90 and Leq; state the measuring period 
of each value. 

For each major noise source, describe the means of 
attenuation, and indicate the expected reduction in 
noise level. 

8.1.4 Effects on Air Quality 

(a) 

(b) 

Construction Phase 

The report should describe the techniques to be 
used during the construction phase for 
controlling emissions of dust arising froa site 
clearing, earth movement and vehicular 
movements. It should indicate methods proposed 
for the disposal of vegetation and construction 
waste. 

Normal Operations 

The following details should be provided 
regarding air emissions that will occur during 
normal operation of the proposed plant: 

(i) A site layout of the proposed alumina 
refinery clearly indicating the locations 
and designations of all emission sources 
(process, safety relief and fugitive) and 
the locations of stockpiles of raw 
materials and waste products, conveyor 
belts and loading/unloading facilities. 

(ii) Emission rates and concentrations of all 
identified pollutants emitted from each 
designated source should be provided as in 
the table shown in Appendix 8. If 
emissions are expected to vary 
significantly with quality of raw 
materials or plant operating conditions 
the details should be given. 

(iii) Methods to be used to control emissions 
should be described. 

I 
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(c) Atypical Situations 

The followir.g details should be provided 
regarding air emissions that will occur during 
atypical situations, for example, power 
failures, startup and shutdown of equipaent, 
fires, explosions and rupture of tanks: 

(i) The emission concentrations and rates and 
the likelihood of occurrence of aajor 
atypical occurrences which could lead to 
emissions to atmosphere. This should be 
presented in a separate Table in the same 
format as Appendix B. 

(ii) Contours of ground level concentrations 
expected under a range of meteorological 
conditions, including worst case 
conditions. 

(iii) The possible health iaplications that aay 
be involved in exposure to the above 
atypical emissions and the need for public 
safety arrangements. 

(iv) Measures that would be taken to control, 
alleviate and stop such atypical eaission1 
and a time span in which these control 
operations could take place. Provide 
details of emergency and backup safety 
procedures in the event of a aishap 
leading to the emission of any toxic 
materials or gases. 

(d) Predicted Effects of the Proposal on Air Quality 

The following details should be provided 
regarding effects of air ealssions on aablent 
air quality: 

Predicted maximum one-hour, 24-hour, aonthly 
and annual average pollutant concentrations 
downwind of the proposed alumina refinery for 
all gaseous and particulate emissions. 
Predicted maximum concentrations should be 
derived from calculations covering an 
appropriate range of atmospheric stability 
categories, mixing heights, wind speeds and 
downwind distances. Predictions should be 
made for both normal and expected maximua 
emission operating conditions and the worst 
case meteorological conditions should be 
identified. 
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Specific predictions of ground level 
concentrations for receptors in Napranum and 
Weipa should be made. Predicted ground level 
pollutant concentrations should be compared 
to relevant air quality goals and standards, 
for example those of the Australian and New 
Zealand Environment Council (ANZEC), United 
States Environmental Protection Authority 
(USEPA), or other appropriate environmental 
criteria. It is preferred that at least one 
year of site-specific aet~orological data 
should be used as input to a short-tera 
dispersion model to predict annual frequency 
distributions of one-hour average ground 
level concentrations of pollutants at each of 
the specific receptor sites. 

A full description of the dispersion models 
used for calculating ground level 
concentrations and a sensitivity analysis of 
each model to the variations in the input 
parameters. 

Possible effects of emissions, under noraal and 
atypical situations, on surrounding vegetation 
should be discussed. Monitoring of vegetation 
for these effects should be detailed. 

8.1.S Transport 

Th~·study should include the iapact of any increase 
in shipping on the waters of the gulf as well as the 
port of Weipa, including any requirement for 
additional dredging (both frequency and additional 
depth or width of channel) of approaches to the port. 
The study should also include an assessment of the 
impact of increased road and air traffic. 

(a) Roads 

The delivery of construction materials must be 
addressed, in particular the impact on the 
Peninsula Developmental Road and on the access 
roads to Normanton and ~aruaba should be 
quantified. The impact of the wet season on 
road conditions, limitations of road access and 
resultant damage by road transport during 
construction need to be addressed. 

The study needs to identify whether there will 
be any change during the construction or 
operation of th6 refinery on the material 
supply, and quantify any iapact of delivery of 
plant and equipment road freighted into the 
site. 
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The specific requirements for and iapact of 
materials delivery, including aggregate, during 
construction and operation should be addressed. 
Details of outsize or overweight loads using 
land access shall be detailed. 

An assessment of worker requirements for land 
access in both the construction and operation 
phases would be beneficial in assessing the 
impact of the project. 

(b) Port Facilities 

It is inevitable that dredging works will be 
associated with the extension of the Loria Point 
Wharf hence an analysis of the aaount of 
material to be removed, the disposal site(s) and 
any possible effects on aarine life and seagrass 
areas would need to be investigated. 
Additionally, an analysis of the effects of 
extending the Loria Point Wharf on sediaentation 
patterns of Jackson Channel should also be 
analysed. 

The potential hazards fro• increased seaborne 
imports of cbustic soda, acid and oil into the 
Harbour will need to be addressed and procedures 
to counter any eaergency that aay arise froa 
such iaportation should be outlined. 

(c) Air Traffic 

The report should describe the iap1ct of the 
proposal upon existing air traffic services to 
the site and the need for, and iapact of, 
possible future upgrading of airport facilities 
should the refinery proceed. 

8.2 Social Iapact 

The study must describe the social iapacts of the proposal, 
both positive and negative. The socio-psychological effect 
on traditional Aboriginal people with respect to physical 
changes to land, perceived threats to sites of significance 
and changes to life-styles must be addressed. The impact of 
any additional workforce that must be brought in froa 
outside the area on the present community should be 
assessed. 

The ability of the present infrastructure to meet additional 
demands must be described with emphasis given to the 
capacity (and lead times) of the State and Local Governaent 
authorities to meet additional demands for services such as 
health and aedical, educational, welfare, recreational, 
social and cultural. 



I 
I 
I 
I 
I 
I 
I 
. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.28. 

Con&truction Phase 

The potential effects on social and racial relations 
within the region of the construction workforce. 

Potential effects on Napranua residents' use of the 
region for hunting and fishing and other such 
subsistence and cultural activities, due to the increase 
in the regional population over the construction phase. 

The potential for significant levels of noise and dust 
pollution causing concern to Napranua residents. 

The socio-psychological effects of developaent including 
(but not liaited to): 

(i) The damage caused to significant sites and to 
country • 

(ii) The effects of continuing developaent on, and in 
relation to aspirations for, life-style. 

(iii) The increased interaction with Europeans. 

The iapact on local coamunities including job 
opportunities, co .. unity eaployaent contracts and effect 
on the Napranua econoay. 

0peratlonal Phase 

Impacts associated with workforce recreation including 
the use of Aboriginal hunting and foraging areas, and 
the environaental iapact of recreational activities on 
aarine and terrestrial resource iaportant to Aboriginal 
econoaic systeas. 

Impacts associated with the interaction of a large, 
largely single sex workforce and the Napranua collmunity, 
including the potential for: 

(i) IncrPased alcohol availability and consumption. 

(ii) Impacts on social and racial relations. 

Impacts on Aboriginal use of the area for cultural 
purposes. 

Socio-psychologicPl effects of damage to sites and 
landscape of cultural significance. 

Impacts on aboriginal life-styles and aspirations for 
life-style. Relate peoples' aspirations and values to 
the context of development in the region, including 
potential new developaent and new populations. 

Propensity for proposal to engender incremental 
deaographic and#lnfraatructural change and the 
cuaulative social lapact of these chan~ea. 
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Iapact of developaent on the cultural and social 
viability of the Napranua coamunity. 

Iapact on the life-styles and aspirations of other 
Aboriginal groups and co1111unities in the wider region. 

Iapact of the developaent, including (but not liaited 
to) the discharge of red aud, ash and other aajor waste 
eaissions, on the use of fauna and flora in the region 
by Napranua residents, and on the safety of such use. 

8.l Econoalc Iapact 

The report shall present a balanced view of the project's 
iapact on the regional, State and National econoales in 
teras of direct and indirect effects on eaployaent, incoae 
and production, a~d the extent to which Queensland services 
and goods aight be utilised (~stimates aay be aade of the 
taxes that the Company is expecting to pay, the effect of 
the project on net exports, and so on). 

An assessaent of industry opportunities which aay arise in 
the region as a result of the establishaent of the project 
is also required. As part of this assessaent, the report 
should indicate any •~asures which could be taken to ensure 
that regional fleas will be given opportunities to 
participate in the supply of goods and services to the 
project. 

8.4 Workplace Health and Saf~ty 

Workplace health and safety aspects during the construction 
phase should be well docuaented at the planning stage. This 
prograa should be presented to the Division of Accident 
Prevention of the Departaent of Eaployaent, Vocational 
Education, Training and Industrial Relations for perusal and 
consultation. The provisions of the legislation should be 
incorporated in this prograa. 

A comprehensive workplace health and safety prograa for the 
future operation of the facility would need to be docuaented 
at the planning stage. 

A health and safety prograa should include provisions for 
control of occupational exposure, storage and handling of 
hazardous substances and other aatters which affect the 
health and safety of employees at the refinery. 

8.5 Public Health and Safety 

Certain aatters concerning public health and safety may need 
to be considered at the planning stage. Potential does 
exist for ataospheric contaainatlon by hazardous substances. 
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Iteas to be considered are: 

Safety of non-eaployees on the site; and 

Safety of the public who aay be in the surrounding area. 

8.6 The Greenhouse Effect 

9. 

The EIS should include a budget for the eaission of 
greenhouse gases. A greenhouse budget should include an 
estiaation of the iapact of the total operation, including 
aining, processing, transport of inputs and the finished 
product. The budget should include reductions in the 
eaissions of greenhouse gases froa other plants or through 
reductions in the tonnage being transported as a result of 
the proposal. The contribution to greenhouse gas eaissions 
of in situ vegetation removed during construction should be 
included in budget calculations. 

This section should describe all aeasures proposed to ainiaise 
the adverse iapacts of the proposal. This stateaent should draw 
together all relevant inforaation f roa other parts of the study 
and contain a clear stateaent of specific coaaitaents which the 
Weipa Aluaina Plant Project will aake to the provision of 
aafeguardsr aonitoring and contingency plans for accidents that 
could result in daaa9e to the environaent. Any action by others 
to enable the Meipa Aluaina Plant Project to aeet these 
co .. itaents aust be identified. This inc~udes hazard analysis, 
risk analysis, security aeasures, handling and transport risks 
and safety aeasures. 

9.1 Socio-econoaic Environaent 

Iapact Ranageaent 

Th€ EnYironment Iapact Statement must specify measures 
to aitigate the negative socio-econoaic impacts of the 
development together with measures designed to enhance 
the potential positive impacts. These aeasures should 
include: 

Staff behavioural guidelines to: 

(i) Reduce the social impacts associated with the 
influx of a large workforce. 

(ii) Reduce potential site desecration and daaage to 
landscapes. 

(iii) Reduce the iapact on marine and terrestrial 
resources and areas important to indigenous 
econoaic and social systeas. 
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(iv) Establish inter-group and inter-race relations on 
the basis of mutual knowledge and respect. 

Induction programs for the incoming European workforce 
to develop an understanding and respect for Napranua 
residents and their cultures. 

Eaployaent and training programs for Napranua residents, 
in particular focusing on Aboriginal people and 
developed in close consultation with thea. 

Opti•al safety and precautionary aeasures to reduce risk 
to the Napranua colllllunity, including (but not liaited 
to) those residents who use terrestrial and aarine 
resources potentially affected by the develop•ent. 

Environmental safety standards to reduce the risk of 
damage to environmental resources important to 
Aboriginal people. 

Ronitorin9 Prograa 

Given the scope and duration of the project, the 
Environaental Iapact Stateaent should provide a detailed 
proposal for aonitoring social iapact. The aonitorin9 
proposal should consist of both research and iapleaentation 
aras and be conducted continuously for a ainlaua of 10 year• 
fro• the start of construction. 

A coaprehensive social iapact aonitoring pr~graa Is required 
to: 

(i) Monitor differences between predicted and actual 
impacts. 

(ii) Evaluate the effectiveness of iapact aanageaent 
strategies. 

(iii) Develop and implement measures to effectively 
aitigate unexpected iapacts and aodify existing 
aitigatory measures. 

(iv) Evaluate the effectiveness of safeguards. 

Water Pollution Issues 

The implementation of the necessary co11111itment to embark on 
an effective impact minimising program for water pollution 
should be detailed. 

A contingency plan is needed to account for each possibility 
of accidental pollution release. 
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9.3 Flora and Fauna 

Fauna corridors should be part of the m1n1ng operations 
strategy for maximising the conservation of fauna in the 
area. 

The study should detail how the site will be integrated with 
fauna aanageaent throughout the peniosula. Also aethods of 
ainiaising barriers where infrastructure crosses existing 
corridors such as Beening Creek, need to be outlined. 

A vegetation monitoring prograa needs to be established for 
areas where it is predicted that emissions will coae in 
contact with vegetation, and where their concentrations aay 
be detrimental to vegetation growth. 

9.4 Air Qualitf 

The report should describe continuous monitoring prograas to 
be used for measuring the concentrations of pollutants at 
points of discharge to the atmosphere during the operation 
of the plant. The requirements of the Division of 
Environaent, Department of Envtronaent and Heritage 
regarding allbient air monitoring will be decided at the ti•e 
of approval of licence and will depend on the conclusions of 
the report and assessment by the Division of the 
significance of expected impacts on the ataospheric 
environment. 

10. Information Sources, Public Involveaent and Consultation 

Describe consultations and studies undertaken in the course of 
proposal f?raulation ~nd preparation of the draft EIS, and 
sources of inforaation and technical data. 

Describe negotiations/discussions with relevant Co1111onwealth, 
Queensland and local authorities. Any further or ongoing 
consultations or studies should be outlined. 

Discuss the outcomes of social surveys, public meetings, 
discussions with interest groups, including the local Aboriginal 
communities and traditional custodians of the region. Discuss 
provisions for continued access by user groups. 



I 
I 
I 
I 
I 
I 
I 

' 

I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 

.33. 

APPENDIX A 

m!IDE TO PREPARING PROCESS FLOWSHEETS ANO MATERIAL BALANCES 

Before starting on the flowsheet, decide how to group the process equipment (in concept) 
into •systems•. Each system will have its own area within the flowsheet; it win also have 
its own material balance. Keep the nuinber of system! sman (one is enough in many 
cases). At the same time, do not crowd a system with many pfants that can be treated 
as separate entities. 

For example, if a process reage~'lt such as lime or sulphuric acid is needed, and is likely to 
be made on site, but could possibly be purchased instead, the pfant used to make it could 
be treated as 1 separate system. 

1. On the flowsheet, show the following:· 

2. 

• all items of plant, equipment, facilities which are included within each system. 
If you wish to 1xclude any items that would normaDy be regarded as part of 1 
system, mention this specificaUy and say why; 

• an significant material flows into and out of each system (flows •external to• the 
system); 

• ell significant material flows between the equipment end facilities inside each 
system (flows •internal• to the system); 

• quantities of materials Cf 0t example, tonnes per day or tonnes per yearJ. For 
staged development, 1 single flowsheet showing fwst stage is probably 1dequete; 

• the boundary of each system, and of the overan system. A system boundary c1n 
be indicated by 1 line which crosses every flow line representing 1n •external• 
flow of material. Boundary lines should be different in some way from flow lines, 
and from outlines representing equipment. 

For each stream of material shown IW\ the flowsheet, give the f oDowing details • 
eitf\er within a Material Balance table itself, or in 1 separate table: 

• description of source and general nature; 

• expected quantities; 

• composition and (where appropriate) temperature; describe composition in terms 
of: 

• characteristics relevant to production aspects; and 
• characteristics relevant to effects on the natural environment. 
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Compile a Material Balance table for the system(s). to show how the constituents 
of the input streams can be accounted for by l1. • ~onstituents of the output 
streams • within practical limits. The aim of this is to show that important and 
difficult waste streams have been taken into account in planning the project. so 
that the operating organisation will not have large quantities of unexpected material 
to dispose of. 

An example of a Material Balance Ta~• is given below (with some quantities 
omitted). It is meant as a guide. and y~ should not assume that the level of detail 
shown there is necessary for your ri oject, or that it is sufficient. You should use 
your own judgement about how rr.uch detail you give; you may be asked for more 
later. if thought necessary. 
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MELBOURNE "AGE" 

27th August 1992 

Alcoa plans $35m expansion in WA 
Br BARRY FltzOERALD, ...... 
Alcoa ls to take advantage of a 
market opening In lbe weak aluml· 
na market to underpin a S35 mil· 
lion expansion at Its Wqerup re­
finery In Western Auslralla. 

Tbe company will also spend 
177 million next year oa a plant to 
bum organic debris la Ole liquor 
stream at tbe refinery, boolllq lts 
overall efnclency. 

Tbe 11-montb expansion proj~ 
comes as tbe aroup - tlle world's 
biggest alumina producer -
works towards tbe January 1993 
commlulonlng of tbe second pro-

ductlon unH at Wagerup at a cost 
of $316 mllllon. 

Tbe second unit takes Wagerup 
from 900,000 tonnes to 1.5 mllllon 
tonnes a year, cemenUng Its post. 
lion as one or tbe world's blggesl 
and lowest-cost producers. 

In tbe 135 mtlllon Hpanston 
plan, Alcoa will take annual capac· 
lty at Wqerup up by 250,000 
tonnes to I. 75 mtlllon tonnes. 

Allbougll not big In overall ton· 
nage terms. tbe Incremental a­
panslon represents a low-cost 
10urce of additional capacity. 

Typically, expansion or aisling 

operaUons costs between 1300 and 
1500 per annual tonne of addition­
al production. •bile for greenfield 
developments tbe fi:;ure blows out 
to 11000 a tonne. 

On litat basis, lbe 250,000 tonnes 
of addlllonal annual capacity 
would cost between 175 mlllion 
and 1125 mllllon. 

Alcoa's ability to do II tor 
135 mllllon ls explained by Its rep­
resenttna a case or de-bollleneck­
lftl ratber tban expansion. Tbe 
larpr scale of operations wlll also 
bring wltll It a cut In production 
costs. 
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MrWMoylc 
27 Rangevicw Grove 
NORlHBALWYN 
VICTORIA 3104 

Dear Sir 

----
Your rel: 

Our ref: l89n6 
Enquiries: Mr D Beus 

ENVIRONMENT AL ASSESSMENTS OF THE ALUMINA INDUSTRY 

In response to your query regarding environmental impact assessments of the alumina 
industry I have enclosed some documents which should clarify the Authority's process and 
relate it specifically to an assessment of the Wagerup (Alcoa) refinery. 

Unfonunately I do not have a spare copy of lhc environmental review document writtal by 
Alcoa as pan of the fonnal assessment process; only the subsequent re~ prepaml by die 
Environmental Protection Autho~ty. However I have included lhe guidelines which were 
prepared for Alcoa to follow in the compilation of their Consultative Environmental 
Review. 

I hope that this literature will be of use to you. Plcasc accept my apologies for the delay in 
dealing with your request The Authority has recently moved offices and much of the 
documentation I have included was packed. 

Yours sincerely 

RADSippc~ 
DIRECTOR 
EV AWATION DIVISION 

l 81h February 1992 
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E.' "VIRO~ML'\.1 At PROTECTION AUTlfORITY"S CUIDEUNES FOR 

CO?lo:SULTATIVE ENVJRO!'.'MENTAL REVIEW 

PREAMBLE 

Review of the EXJ>lnsion to W.igmip 
Alumin.i Refinery and Compliance 

with Appro~ Conditions 

11.e purpose of this environment.ii review is for the proponent to CORlfMtt details of the current 
expansion with the details of the origin.ii project given in 1918, \\ith relerentt to: 

• changes in the proposal; 

-• any changes in predicted impacts; 

• any consequential amendments to the enviroruncntal man.igement programme; and 

• any appropriate changes to com....Utments • 

As well, a comparison of envirorunental management performance to the proponent's commitments 
made in the original ERMP (1978) should be given. 

SUMMARY 

This section should contain a clar and concise summary of the salient futures of the proposal, site 
location, existing environment. magnitude and extent of potential environmental impacts and 
environmental safeguards and man.igement. Referenoe sMuJd be made to the 1918 ERMP and 
Su~t.iry document. 

t. INTRODUCDON 

This section should include: 

• existing f aalities and how the proposal relates to them; 
• background, objectives, and scope of proposal; 
• relative legislative requirements and approval processes including relationship to the 

Environmental Protection Act 1986; 
• explanat.on of the purpose of PER; and 
• environmental interaction \\ith other developments present and future. 

2. NEED FOR PROPOSAL 

This section presents an opportunity for the proponent.to descn"be in general the broad costs and 
benefits of the project to the proponents and the conununity. These should be described at local and 
State levels. 

3. THE PROPOSAL 

The document should provi-:te a description of the important elements of the development including 
alternatives examined, transport of material to site and final dasposal of materjal. It should cover 
location, layout, anticipated life of the project, timing of the project, possible future expansion and 
utility services required. A11 the above should be kept brief and related back to the existing 
facilities, so that a comparison can be readily made. 

A brief description of the refinery operations including supplies of raw materials, water and energy 
should be given. Details ol tmissions to the mvironmtnt induding nitrogen oxides, carbon dioxide 

1 
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...,~t k\'C'l~ sh<luld l1C' prcwicfod. The.- impact or inc"'aK'd prottSSi"G r.1tcs on re,iduc m.uwgnnmt 
kl l1C' d1~s~ iri p.articuW. WorUortt numbers and compositiQn should abo be ~ilc:d. 

EXISTING ENVIRONMENT 

nus S«tion an refer to the appropriate chapters in ~ 1978 ERMr and l'll'eds to only bMfiy 
descn"bc the en,;ronmcnt and an appr.1iS.1I of physical .1nd «0Jogical systems likely to be 
incrementally affcctcd by the proposal. 

S ENVIRO?li:ME1''TAL IMPACTS 

This part of the docummt should dtSCnl>e the overan and incremen~J potential impacts of the 
proposal on the environment. Consideration should be given IO both Jong and short-term effects ol 
&hr proposal. and reference should~ made to relevant sections ol the 1918 ERMP documents ill tM 
ligh1 of advances in ltno"1cdge and technology in tM intervening 11 )til'S. ~ imf*ts to date. 
and increment.II potential effects should be discussed. 

Aspects "·hich should be addressed include: 

• location or propi.lSC!d refinery expansion and any b"\ely impaicts arising from clearing and 
construction activities: 

• New circuit facilities: 

- increase in energy requirements; 
- increase in solid wastes and gaseous emissions; and 
- increas.? in ambient nc. ise levels. 

• Impacts of accelerated mining rates: 

- on rehabilitation apprmch. rate and effectiveness; 
- will areas be deared for mining and associated faolities which were not referred to in 1918 
ERMP; 

- requirement for additional equipment, opportunities for improvement in environmenw 
standards; 

- on the spread and management of dieback disease; and 
- on water quality. 

• Waste disposal impacts of: 

- additioMI red mud; 
- other additional liquid and gaseous emissions including 1n analysis of any increased 
contnl>utions of C~se gases. 

• Social :mpacts 

The overall and incremental impacts of the proposed expansion on the local communities should 
be examined and dtSCnbed. The section should also detail impacts to date from the development 
and operation of the existing plant and include: 

- impacts or increased workfor~ for construction and operational phases on the local 
community; 

- constructior1 camps for contractors/ Alcoa, including broad short tam/Jong tmn costs; 
be~fits IO the Shire; 

- housing requirements including supply to the township of WanX>na; 
• impacts on ex~ting services in affected communities; and 
• public consultation mechanisms to identify and monitor impacts of the development and 

operation of the proposed expansion. 

2 
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I £NVIR01''MEST AL MANAGEME?li.7 AND M0~1TORINC 

nus section should outline the updated pr<>gafN1'1C of controls and saftguards proposed lo minimi~ 
-sverse tnvironrnental impacts. The ob;t"ctive. scope and details ol t~ prograrnrne shou1d be 
ctescn"bcd. with ttfettnee to the appropriate S«tion in the 1978 ERMP proposals for the 
manascmcnt ol leach.Ile and dust from red mud residues should be descn"bc.-d. 

Tiit" groundwater monitorins progra~ should be modified as neressuy to monitor the extra red 
mud waste genera It'd lo ensure the.- ermronmental mana~cment pr0&ramme is constraining ~ 
impacts lo an accepuble le~. Emphasis should be given as to how It~ environmental rNNgemenl 
programme will be adapted to rectify any shortcomings shown by the monitoring programme. 
Commitment IO environmcnLIJ management should be gl''Cll. Long term rNNgement of red mud 
disposal should be e1nnssed. 

The proct'dures for reporting results of the monitoring pr<>sramme lO the appropriate authorities 
should be outlined. 

7 CONCLUSIONS 

Conclusions of the overall impact of the proposal (including role of ameliorative measure) should be 
stated. together with an assessment of the mvirorunental acceptability of the project. 

nus section should also include a conci~ surnrury of all environmental management commitments 
made in this document. and those which remain current from the 1978 ERMP. 

I. COMMnMfNI'S 

A swnmilry of all envirorunental management convnitmenlS should be given. these should be 
nunUn.!cl 

10. REFERENCES (Bibliography/Abbreviation> 

• Closs.uy 

Provides definition of technical terms used. Also define and explain units of measurements which 
may not normally be understood by the interested layman. 

• These Guidelines should be appended. 

3 
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Wagerup Alumina Aafinery Expansion 

Alcoa of Australia Ltd 

Report end Recommendations 
of th• 

Environmental Protection Authority 

Environmental Prolec:lion Aulhorily 

Penh, Western Australa 

Bullllin '23 December 1919 
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Summary and 
Recommendaiions 
~lcoa ol Australia mines Wuute from lhe Darling 
Range. and refines d ;nro alumina at refineries al 
Kwinana. Pin~rra and Wagerup_ In Western Australia 
Alcoa is covered by the Special AgrHment Act 
Ml1 SA. 1961. and IS thereby exduded from the 
environmental control of the Environmitntal 
Protection Act. 1986_ In this report the EPA has 
recommended that Alcoa be requtred to be cover~~ 
bJ lhe same envuonm•rUI law as Olner companies. 

Alcoa has bH~ highly successful at mining and 
rehabilitation '" the Darling Range. There is. 
however. considerable uncertainty as to the long 
term envircnmental acceplability of extensive 
residual areas on the Swan Coastal Plain. In this 
repon there is a recommendation ttlat Alcoa provide 
a '"walk-away• solution IO residue disposal for aD of 
its operations in Western Australia.. 

Alcoa proposes lo raise the production of alumina at 
ils Wagerup refinery from 840.000 tonnes to 1.5 
million tonnes annually. 

The 1978 environmental review and AgrHmenl Id 
ratified production of up to 2 milion tonnes per year. 
Alcoa then construded only one out of a proposed 
four unils. wilh a then nominal capacity of 500.000 
tonnes. Th• Environmental Protection Authori:y 
required the present expansion to Uf'dergo a formal 
assessment at the level of Consultative 
Environmental Review. 

Th• capacity of the refinery wil be increased by 
inlegr ating a second produdion unil with the first 
one. 
Bauxil• for the r.r.,.ry is mined from the Wilowdale 
mine. 10 km east. and transpotted to the Wagerup 
processing facilily by conveyor. While there are no 
new constructed faciilies required at the mine aboul 
50'1. more water wi"I bl needed. maimy to suppress 
dust on mine haul roads. &tra bauxil• production 
wil be achieved by the working of extr& shifts and wil 
require 35 more miners and an increase in ear1h­
'9'0Ving and support vehicles. 

Al the refinery most existing facilities win require 
upgrading or du~cation, but ther6 is no new clearing 
required. 

Bauxite residue disposal will report to th• Histing 
impoundments. Alcoa wiD continue with •wet• 
disposal methods, at least for the present. As the 
disposal lakes continue to grow in size their ongoing 
management may bec)me a more significant fac.tor, 
wilh their anendant pro~'l•ms of dust, and potential 
lo poDute groundwater. 

Construction at the refinery will take place over 30 
months and will require a peak workforce of about 
850, most of whom are expeded to comr.iute. 

The refinery will require an increase of personnel of 
about 90. bf'inging the expanded, combined mine­
refinery workforce to about 609. There is the 
possibility for social impact to th• town of Waroona 
nearby, which can be minimised by close liaison 
b9twHn -*oa and lh• Shire of Waroona. 

The aoc:eltrated mining regime wift enable areas to be 

m"'ed and rel\abilUted mote quddy but wil '9qUtt8 • 

re-scheduling ol forestry manage:11ent and 
production 1n order to n11n1m1se the potential for 
co~'liet 

With the evoMion of the technology of alumina 
refining since 1978. saV1ngs in the 1111ounts of 
reQuKemenls (such as energy, water and S\>d1""' 
hydroxide) per tonne of aium1na are expected. The 
Wagerup plant uses natural gas as ils energy 
source. and the increased power requirements may 
be sourced from a C01Jenerating unit. which would 
efficiently deliver power in excess of requiremenlS, 
ID be fed bKk into the Stat• Energy Commission of 
Wes!em Australia grid SJ!!~. E::tra wa!er will come 
partly from the Samson South Diversion Drain • .,.. 
increasingly from r:t!nwater channelled oll the 
residue ponds as these grow in size. RequiremenlS 
for the mine area wil be met either via an upgraded 
pipeline from the refinery or by buicfing a ,.servoir 
nearer to Willowdale. The latter option has the 
potential for significant environmental impact and 
would require a careful review of the proposal to 
minimise effects on stream vafteys and on fish 
migration routes. 

The Environmental Protection Authorily concludes 
that this proposal is acceptable subject to the 
lo lowing. 

Recommendation 1 
The Envlronmen111 Protection AulhorllJ 
concludH that lh• W1gerup R•fln•rr 
E1p1nalon Propoaal la envlronmenl1llJ 
1cceptebl1 and recommend• tllll I could 
procHd provided that commhmentl given 
In lhe proponent"• 1171 ERllP, 1171 ERUP 
Supplement and 1111 CEA are followed, 
and aub)•ct to the fonowlng: 

Recommendation 2 
Th• Envlronmen111 Pro11ctlon AuthorllJ 
recommend• th11 Alcoa ll1IH1 cloHIJ 
with lh• Department of ConHrvallon and 
Lind Man1gem1nl throughout lht pro)ect•a 
1111 lo ensure that mining 1chedulH 1r1 
Integrated with lhal of forHt management. 

Recommendation 3 
The Envlronmental Prolecllon Authority 
recommends lh•I 111 Alcoa"• operallont In 
Wutern Au1tr1ll1 come under lh• 
Jurl1dlctlon of the Envlronmen111 
Protection Acl 1 HI. 

Recommendation 4 
Th• Envlronmental Protection Authority 
recommend• thal lh• proponent be 
required 10 HI up 1 programme to develop 
1 walk·•••J aolullon for th• b1uxll1 
rHldu1 dl1po11I 1cro11 all thrH 
reflnerlH, lo lh• Hlltf 1cllon of tht 
Mlnl1ler for Environment, within 11 
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month• of "" comml11lonlng of thl1 
oxpanalon. 

Recommendation 5 
Th• Envlronm.ntal Protection Authorltr 
rocommond• t"•t mlnlmlelng of 
9roonhou11 911 oml11lon1 ahould bo • 
1r.~jor factor In tho proponent"• uloctlon 
cl 1norn g1n1r1tlon optlona. 

Recommendation 6 
Th• Envlronmontal Protection Aut .. orhf 
recommend• that Alcoa 01t1bll1hoa formal 
llalaon and monltorlftt proceaua wttll llto 
Shiro of Waroona lo IM Ndalacllon of llto 
Envlronmontal Protection Autllorltf, upon 
advice from •"• Social 1m,-c1• Unit, to 
mlnlmlH aoclal disruption to tho Waroona 
dlatrlct. 

Recommendation 7 
Th• Environmental Protection Aut .. orltf 
recommend• lh•I tho proponent 1hould bo 
rHponalble for decommissioning tho plant 
and rohabllltadng tho •ft• and onvlrona of 
tho 011pandod facllllf, to tho 11tl1factlon 
of tho Environmental Protection AuthorltJ. 
Al 11111 els monlb• prior lo 
docomml11lonln9, tbe proponent •hall 
prepare, for tho H,-ndod facllllf and II• 
alto, a docommlaalonlng and rohablUlatlon 
plan to th• aatlatactlon of tit• 
Environmental Protection AuthorltJ. 

e. 

I 
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1. Introduction 
Alcoa of Australia Pty lid ~s b .. n operating th• 
Wa~erup Refinery (Staoe 1) near Waroona (100 km 
south of Perth) since 1984. under the Alumina 
Refinery (Wageric>) AgtMmant and Acls Amendmanl 
No 15 of 1971. This 1greement covers a production 
c.apac:ity up to 2 mtpa (milhon tonnes per annum). 

lnilialy the refinery produced about 670.000 fpa. bur 
fine tuning of the plant (cunently under way) IS 
Hpected to lift its capacity to 8.C0.000 tpa of 
alumina. 

The expansion proposal referred t~ ~ this report is to 
increase the production of the refinery to a capacilr 
cl 1.5 mtpa by the c:onstrudion and operation of a 
MW process line. 

Alhough the original 1978 Envirorvnental Review and 
Management Programme and Environment~! 
Protection Authority Assessment (DCE BuRetin 
Number 50) planned and gave approval for a 
capacity of up to 2 mtpa a formal review was 
nevertheless sought. l was considered necessary 
because of the considerable elapsed time (nearly 12 
years) since the original assessment. during which 
period earlier concep1s and values have changed. 
Th• level of assessment set was formal Consulative 
Environmenlal Review. (CEA). 

Th• purpose of the CER prepared by Alcoa is to 
outfine the significant changn in the scope of th• 
projed in ff lation to predicted impac:tS and changn 
10 environmental management programmes and to 
compare Alcoa's performance against th• 
commitments made in th• 1978 Environmental 
Management and Review Programme. 

2. Project description 
The capacity of the refinery win be raised from 
8'0.000 tpa to 1 .5 mtpa by building a second 
produdion unit Stage 2 wil be integrated wih Stage 
1. 

2.1. Alternatives 
Alcoa considered further expansion at ils Kwinana 
and Pinjarra refineries as allernalives to Wagerup 
but concluded that th• latter was most suited 
because: 

• Wagen1p has the most up to date technobgy; 

• ii is th• most ene•gy efficient of th• three plants; 

• has the greatest potential for achieving 
economies of scale; and 

th• bauxite resource for Wagerup at th• 
Willowdale mine is lh• least constrained by other 
land uses. 

2.2 Wiiiowdaie mine 
In order to feed the expansion additional bauxite 
from lh• Willowdale mine (10 km east) will bl 
transponed via the existing conveyor to the refinery. 
There wil be no major works required mt lh• 

1 

mine. but S0% more waler will be required, most of 
whleh win be used tor dust suppression on haul 
roads. A dectslOn by Alcoa needs to to. made on 
whether to upgrade the capacity of the existing 
pipeline from the refinery to lhe mine or IO construct 
a new reset'tlOlt clos., ID I. 

The number of 50 tOM• haul trucks wil initially be 
increased from 11 IO 1.C, but as these faD due for 
replacement. the fleet will b• progressively 
converted to a !esser number of more fuel efticienl 
85 lonne Inds. As well. two bulldozers. a scraper 
and service vehicles will be required. Extra 
production will be achieved mainly by workir.g 
additional shifts. 

2.3. Wagerup refinery 
Al the refinery most Histing facilities wil require 
upgrading, or duplication. ~ as the existing planl 
site was cleared at the outset 10 accommodate the 
Stage 2 expansion, there is no new cleaMg required. 

2.4. Residue lakes 
Residue disposal wil continue lo be to the existing 
underdrained impoundments ,the f11st of which was 
filled in Jufr 1989. The composition of the sodium 
hydroxide lquor wil remain the same at 12gA total 
abli. Alcoa has no1 yel made a decision on whether 
to change to •cfry9 cfisposal methods, such as are 
already employed at Kwinana and Pit1arra refineries. 

2.5. Raw materials, water and 
energy requirements 
Compared ..,. the 1911 proposal there .,. •xpec:ttd 
to be signifcant savings on requirements per tonne 
al alumina prodt.ad. These are shown in the 1ablt 
below, taken from Alcoa's Consullalivt 
Environmtnlal Review CT able 1) and have •isen as a 
f9Sul al desijin improvements which have evorv.d in 
the inteiim. 

Table 1: Raw Materials Usage (per 10nne of alumina 
produced) 

Material Uni 1 Unils 1and2 Original 

1988·90 1992 Proposal 

Bauxite (I) 3., 3., 3., 

NaOH (kg) 53~1 SC>-58 62 

Water (kl) I.I 1.5 2.3 

Energy (Gj) 10.0-10.7 9.7·10.2 10.0·12.5 

Make-up water requirements wil rise from 1,470 to 
2, 170 megalitrn initially, and will continue to be 
obtained from lh• facilitiH on Yalup &rook, 
supplemented ii nec.ssary by winter runoff from the 
Samson South diversion drain. However, as lht lizt 
of the residue area increasn and more rainfal run· 
:>ff from I can be coftlded and recycled, the male,. 
up water requiremenl wl decrease. 



I 
I 
I 
I 
I 
I 
I 
I( 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

. . 
\ ;.--~~-

\....... Blndoon •• . , ( 
COftHJOI •••.•.........•..........• - \ ! .. 

I I 

I ,' 
I I 
' \ . \ 
\ . 

• I 

LfCEND 

Reflfterr .•••.•••••..•.•••••••••.....• 

Shlppln1 Ter1111naL •••..••••••.• . ' 
' ' 

Malot Hlfll••r• .............. -----
', I 

' I \ I 
I I 

Stale Foraet ••••..••..••••••..•. 

~ ,' 
I I 

' I I I 

Prtnctpal Baualle 

R•fioft··-·-····················· - -

.,, 
c c .. .z 

,, 
, ... 

,-"" , 

,-e Northam 

I I 
\ I 

PERTH-•--SCALI 

,"" i 
• .... ______ ,---'· e 

• ,. 
H JO •• •• 

--=~-""=:::::I 

IND/AN 

OCEAN 

., ....... . 

F"9ure 1 : location 

~ 
F•eMantle 

~~--......., 

.:,; ... ·. 
·,.,i.· '··" ·.·• 

·····::~_:; .. · 
.. · ......... .. ., ..... ·.····A, 

';:~:;-.: 

~ 
Ill .. • Ill 

2 

• ... 

~·· 

................. 

' .... .. ..._ _____ 
.. • • 

' 
c ... :I .. • • \ 

' I ' l \ ~ . ' ' ... 
:-. Bod~ngton I < ' .. " 
\ " · .._ Saddlebeck 

.... ? " 

' ' • \ 

\ 
\ 
l 
I 

WORSUY MINUA&. LUii \ • 
' ' ' 

FIGURE 1 \ 

...... --...--- .. 



I 
I 
I 
I 
I 
I 
I 
I ( 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Po••' requirements will ;ncrease Alcoa w1U choose 
be~een another turbo-allamator. o: a co-generation 
power unll. whch would be far more effoent and 
~~Id have the capacfty to fHd surplus power badl 
into the SECWA grid. 

2.6. Workforce 
The construction workforce will peak at 850 over the 
30 month period of construction. and th• permanent 
workforce at the refinery is expecled to in\:rease by 
88. Alcoa believes that. on past experience, most or 
the construction workers win, aided by a travel 
allowance, commute to the s•e. and Iha! about ~-SO 
of the permanent workforce may senle in Waroona. 

Th• expanded combined Willowdale • Wagerup 
production workforce wiD total 609 personnel. 

3. Existing environment 
While the Willowdale minesile lies within State forest, 
the refinery is at th• foot of the Darling Scarp in 
cfearttd agricu•ural land. No further clearing at the 
refinery site is envisaged for Stage 2 and, while the 
rat• of mining at Willowdal• will increase. the overal 
area to be mined and rehabililated remains the same 
as described and approved in the original ERMP. 
Similarly the residue ponds will be more quickly fined 
as a resull of the proposed expansion, but the total 
volume to be disposed of is the same as originally 
proposed. 

4. Submissions relating to 
Alcoa's Consultative 
Environmental Review 
1. Five submissions wert received; two from 

conservation bodies and thr• , from government 
agencies. More detail on th• points raised, and 

2. Alcoa's responses, are oompaed in Appendix II of 
this report. 

Concerns raised centred around: 

th• unquestioned assumption that a refinery 
expansion was good for Western Australia; 

• aluminium recycling • ladl of consideration of 
this issue; 

incremental impacts on greenhouse effec1, 

• dieback in the jarrah forest; 

• residue pond rehabilitalion; 

• unclear procedures w~h regard lo conslruc1ion 
camps; 

likely impacts of the construction workfor~e: 

• unclear direc1ion with regard to supplementary 
water supplies; and 

• forest management implications arising fro:n tht 
increased mining rate. 

3 

The Em111onmental Protection Authority has taken 
these points 1n10 account 1n its assessment and 
rec:ommend.iitons whtdl follow. 

5. Environmental impacts and 
management 
Alooa"s operations in Western Australia are covered 
by a speoal agrHmenl act from 1961. 

A difficully peculiar to projects which are subject to 
early State Agreement Acts IS that they do not fall 
directly under the control of the Environmental 
Protection Act 1986. In order to remove this 
inconsistency Alcoa should come under the direct 
powers of the Environmental Protec1ion Ad. in the 
same way as other developers in Western Austrai&. 

Expansion of refinery throughput means thal the 
bauxite resource will be depleted S'>Oner, afthougl'! 
there are stil reserves If 'he proposed 1.5 mtpa rale 
to ensure that the operation has a life of at least SO 
years. The impacts though are expected to be less 
than were anticipated in 1978's ERMP because of 
design and technology improvements in the interim. 

The proposed increase win requirt an additional 
6, 100 terajou!es of natural gas tach year, the 
consumption of which wouid create approximattly 
286,000 tonnes of carbon dioxide, OI 1.3% cl the 
total generated annually bJ the combustion ol fossi 
and wood fuels in Western Australia. Howe,,., the 
amount of carbon dioxidt wiR bt substantially low• 
than was envisaged in tht 1978 ERMP (set Table 1) 
when thr• units were propostd for IN rtfinery. 

With regard to grHnhouse gas amissions, the 
Wagerup plant is cleaner than most others because 
ii is relatively rnodtm and ustS natural gas u b 
tnergy source. I expansion :o meet projected WOlld 
demands for alumina is considered ac:ceplable, then 
the develop.ment of Wagerup Stagt 2 with the 
capacity to co-generate pow' should be 
encouraged u an environmentally prtferablt 
technology. 

A potential problem with the accelerated mini"Q 
regime proposed is the implications for long·t•rm 
forest management in lh• Samson, Driver, Hoffman 
and Waterous forest bllx:ks. The fast-changing 
mining plans for these ateas are not integrated with 
long·lerm fire protection and logging plans, and 
changes to :ocheduling of logging, mining and fwe 
protection (buffer) zones may be required in order to 
avoid conflict. Increased mining rates will require 
forest dieback mapping in advance of clearing for 
exploration of mining, as well as actual logging of 
areas to be mined, .1nd th• sale of these products. 
Some of these activities may stretch the present 
reso1. rces of the Department of Conservation and 
land Management. 

The 50% increa~• in watar requirements al the mine 
wiU be met by tither upgrading the existing pipeline 
from Wagerup, or by constructing a new rt1ervoir 
nearer to the mine. I the laner option is choMn there 
is the potential for environmtntal impacts, such u 
tht blocking of a fish migration routt, and the 
drowning of portion of a forested calchmtl'll, and the 
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proposal should b• referred to the M1n1ng and 
Management Planning and L1arson Group• for review 

Bav1i1e residue is genera:ed from the ref:nrng 
process. Two tonnes (dry weight) are created for 
each tonne produced of alumina. Thrs residue 
con?ains caustic liquor (sodium hydroxide) at a 
concentration of about 12 gA. This alkah cannot be 
fully recycled and the storage and confinement of 
the residue presents a growing management problem 
at an of Alcoa's refineries. The uses to which these 
dumps can be put are restricted. even after 
stabilisation and revegetaling. At Wagerup it is 
proposed to rehabilrtate to pasture for stock grazing. 
The sea1ed ponds may become waterlogged with 
alkaline solution unless liquor is regularly pumped 
away to a refinery.The seal• of bauxite mining and 
refinery projects and their long-lasting ~ffe~s 
require that high priority be given to f1nd1ng 
permanent solutions to the akaline residue disposal 
lakes so that. upon cessation of mining and refining 
operations, there will be no requirement for ongoing 
management. This is s;:;iilar to tho requirements 
placed upon other min!!"g operations. 

6. Social impacts 
The possible social impacts on th• Waroona 
community from up to 850 construction woriters and 
an extra 130 production employees have been based 
on the pr Jferences shown by the workforce for Stage 
1 of the refinery. Only about 38% of Alcoa's 
workforce currently lives in Waroona, with the 
11maindu split mainly between Mandurah (32%), 
Harvey (11%), Pinjarra and Bunbury (14%).This data 
is taken from Alcoa's CEA, Section 5.4. Using the 
38% figure an extra 46 new employHs might be 
expec:ltd to take up residtnc. in the Waroona area. 
the current population of which is around 1 ,960. No 
estimates are given in Alcoa's CEA of where the 
large construction force will be based, ahhough 
again l is expected that most will commute to the 
Wagerup site from areas further afield. The company 
has indicated that it will seek to minimise any traffic 
disruptions du1ing the construction phase. 

In order to pre·empt potential problems Alcoa plans 
to undertake a community survey in conjunction wilh 
lh• Social Impacts Uni100

• h is seen by the Authority 
to be important for Alcoa to maintain its good lines of 
communication with the community via the Shire of 
Waroona, through the construction phase and into 
production. 

The MMPLG consists of representatives from 
the Environmental Protection Authority, Water 
Authority of Western Australia and 
Departments of Conservation and land 
Management. hs function is to rehabilitate and 
integrate them with other uses to minimise 
conflicts. 

• • This unit is directly responsible to the Deputy 
Premier and works closely with affected 
communities, developers and government 
agencies to identify and ameliorate th• social 
impact of developments. 

7. Conclusions and 
recommendations 
The proposal is considered to be environmentally 
acceptable wllh the folowing recommendations. 

Recommendation 1 
The Envlronmental Protection Authority 
concludH that the Wagerup Refinery 
Expanalon Propoaal la envlronmentally 
acceptable and recommend• that It could 
procHd provided that commitment• given 
In the proponent'• 1971 EAMP, 1971 ERMP 
Supplement and 1181 CEA art followed, 
and aub)ect to the following. 

Recommendation 2 
The Environmental Protection Authority 
recommend• that Alcoa flalaH cloHly 
with th• Department of Con1trvatlon and 
Lind Man1gement throughout the project'• 
Ill• to en1ure that mining 1ch1dul11 ar• 
Integrated with that of forHt management. 

Recommendatlc~ 3 
The Envlronm1ntal Protection Authority 
recommend• tbat all Alcoa'• operatlona In 
WHtern Auatralla l!Ome under the 
Jurladlctlon of th. Environmental 
Protection Act 11H. 

Recommendation 4 
The Environmental Protection Authority 
itcommenda that the proponent bt 
required lo Nt up a programme lo develop 
a walk-away solution for th• bauxite 
rHldut dl1po11l acro11 all thrH 
reflntrlH, to the 11t11factlon of the 
Mlnlater for Environment, within 12 
months of the comml11lonlng of thl• 
npanalon. 

Recommendation 5 
The Envlronmental Protection Authority 
recommend• thlt mlnlmlalng of 
grHnhouH g11 emission• should bt a 
major f1ctor In the proponent'• Nltctlon 
of energy generetlon optlona. 

Recommendation 6 
The Envlronm1rit1I Protection Authority 
recommend• that Alcoa 11t1blltht1 formal 
ll1l1on and monitoring proce1111 with the 
Shire of Waroona to the aatlafactJon of the 
Envlronm1nt1I Protection Authority, upon 
advice from th• Social Impact• Unit, to 
mlnlmlH aoclal dlaruptlon to the Waroon1 
dl1trlct. 
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Recommendation 1 
Th• Environmental Protection Authority 
recommend• that th• proponent 1hould be 
re1ponalbl• for d1comml11lonlng th• plant 
and rahabllltatlng th• aha and environ• of 
the Hpand•d faclllty, to th• aatlafactlon 
of the Envlronmental Protection lluthorlty. 
Al IHat alx month• prior to 
decommlaalonlng. tht proponent aha:I 
prepare, for th• txpandad faclllty and It• 
altt, a dtcommlaaloPlng and rah1bllltatlon 
plan to th• aallafactlon of th• 
Envlronmental Protection Authority. 

I 
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Scope of Consultative 
Environmental Review 

Question 
The slated purposes of the CER "10 outline any 
signrficanl changes in the scope of lh• project in 

relation 10 the predicted impacts and changes in 
environmental managemeni programmes. and lo 
mmpare Alcoa's actual environmental management 
pertormance against lhe commitments mad• in lh• 
1978 ERMP- (p2, CER) ignores many of th• changes 
that have occurred in the last len years. The 
mammoth changes in public aniludes and awareness 
of the environment, the emergence of information 
relating 10 the extremely serious nature of the 
greenhouse effect and the continuing decline of the 
jarrah forest from a variety of causes, put the current 
environmental review in a totally different context 
from the 1978 document. 

Alcoa·s response 
Ahhough there have been considerable changes in 
community attitudes •owards the environment in 
recent years, th• potential impacts of the mining and 
refining operations have not changed signifiuntly. 
Indeed the magnitude of those impacts in most 
cases is expected to be substantially less than 
predicted in 1978 because of improvements in 
knowledge and/or management procedures since 
that time. 

The on~ major issue not addressed in the original 
ERMP was the potential impact of Greenhouse gas 
emissions. This topic was discussed at some length 
in the CEA and in earlier sections of this response to 
public submissions. · 

Alumina demand and 
recycling 

· Question 1 
Aside from some subjective statement' on the 
benefits lo the community (and an absence of any 
mention of disbenefits) and a perceived inevitability 
of increased world demand and production of 
alumina, ncthing is said of the need for the proposal. 
There is no mention as to where this demand arises 
from (ie what end uses the alumina has) nor of the 
possibility of reducing this demand with alternative 
(more environmentally benign) products and 
recycling. If the WA Government's statements on ill 
commitment to susl~nable development are true 
suc:h quHtion' should be addressed in tne 
assessment of a •major development project• (p3, 
CEA). 

Question 2 
Alcoa state lhal world demand for alumina is rising 
but they are nol doing enough in WA to reduce this 
d~mand. Aluminium smelting is a very energy 
Intensive process and it is also environmentally 
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destructive because of the fluoride emissions 
produced by lhe smeler. 

Al forms o: a:-.m;n;;,m shou:d ~ recycled to •mil the 
destructive effects of bauxne m1n1ng and smell"". 
As th• world·s largest baud• miners. Alcoa hu a 
responsibility to sel up an aluminium recydng plant 
in WA. Alcoa ShoL·ld lak• a lead in this area and this 
could be a requirement for th• approval of the 
Wagerup expansion. 

Alcoa•• response 
Demand •~~ alumina is established by wofld markets 
over which Alcoa has litll• control. Mor• than 80% of 
the a!umina produced by Alcoa in Westem Australia 
is smelled overseas. Most of the metal produced • 
Alcoa's smelters in Victoria ii also exponed. 
Alhough il is correct to say th• the amount of 
energy required lo produce primary aluminium is 
relatively high. the main vses of th• metal are such 
that substantial net energy savings often occur over 
the life of the products involved. For example, lhe 
amount of aluminium in the average US passenger 
vehicle at the lime of the 1973 oil embargo was abet.II 
37 kg. ti is now 71 kg (American Metal Markets. 
Oclober 6, 1989). Aluminium displaced up IO 3.2 kg 
of ferrous metals in vehicles. The energy savings 
through reduced fuel consumption over the lie of the 
vehicle is many limes grealer than th• •netVY cost in 
producing the aluminium. 

One of the major advantages of aluminium ii lls 
recycling properties. II is highly durable and can be 
recycled many times lor applications such 11 
beverage cans without lou of quartty. The total 
energy requirement to recycle aluminium ii Ins than 
5% of that required to produce the primary metal. 
Approximately 27% of aluminium used in short Ille 
products in Australia ii derived from recycling 
sources (Aluminium Development Counci. Austraf-. 
1989). More than hal of the aluminium cans IOld 
NCh year in Australia 111 rec:yded. This ii a higher 
rate of recycling than for any other beverage 
container and is the highest rec:ycfing rale achieY9d 
by any voluntary system wor1dwide. About 1.3 milion 
cans were returned in 1988 lhrough Alcoa. Comalco 
and other voluntary recycling schemes. h It 
r11sonable to expect thll the proportion of recycled 
material wiU increase substantially as longer life 
products suc:h as building materials and car parts 
become available as scrap. 

Greenhouse impacts 

Question 1 
The proposed expansion will consume a 
considerable quantity of fossil fuel and wil increase 
lhe Slate's output of carbon dioxide by 1.3% (281 
000 tonnes of carbon dioxide per aooum). In addition 
there will be further impads due IO lh• clNting of the 
forest, the energy inp111S into the construc:Sion of the 
new plant and the additional mining activity. All or 
these should have been included in the grHnhouse 
gas assessment of lh• project. 

We are pleased however that Alcoa havt done a 
GrHnhouse impact assessment. Theil anempt 

• 
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sutf•~ from mariy defic••nc•es such as those listed 
above The EPA should require them t(' rewoltl; their 
analysis to include al sources of greenhouse 
efT'issons a~ oommllments from AloOa abo .. 1 how 
they plan to mat.gate these eHects. Ttus shOuld be a 
standard requirement in the assessment of al maJOI 
industrial projeds in llJlure. 

Alc:oa themselves estimate that 6 million trees 
covenng 12 000 hectares will be required to consuma 
the additional carbon dioxide produced by this 
project. We believe that this is a substantial 
underestimate for the reasons staled above. 

We request lhai Alcoa be required to s~ at least 
6 mtllion add11t0nal trees to Greening Australia and 
OCher community llM planting groups if this pro.f8d is 
~ed. These trees should be in addition to those 
they already supply to compensate for carbon 
dioxide emissions at their other siles. 

OuestloR 2 
• is recognised that some alternatives have been 
assessed in an attempt to li~it grHnhouse 
emissions. Commitments to energy eHiciency and 
th• use of gas rather than coal or oa are commended. 
However. there is no tandem assessment of the 
effect ol carbon dioxide production and forest 
clearance (with the resuftant decrease in 002 
absorption) on the greenhouse effect. In fad there is 
no mention of forest clearance at al in this section; 
an omission that is unacceptable considering the 
significant clearing (100·110 hectares per year) that 
would occur. 
Yet th• CEA states in length th• many trees Alcoa 
have been responsible for planting. ThiS resuls in a 
iac:k of Iha complete picture. How many of those 
trHs are just replacing ones they previously 
removed? 

Whilst we commend Alcoa's commitments to the 
land Care project, ii is disturbing to Sff Iha project 
used as a justification for environmental)' damaging 
acts. Undertaking one environmentally responsible 
act does not constitute licence to destroy with the 
other hand. 

Regardless of the comparative context in which 
greenhouse gas emission figures are presented, the 
fad remains that the expansion of the Wagerup 
refinery would be a significant contributor to 
greenhouse gas emissions in WA. and should be 
assessed as such. 

Alcoa's response 
The additional natural gas requir!Xf for the operation 
of the expanded refinery dominates the energy 
consumption figures and hence GrHnhouse gas 
emissions. Cart>on dioxide emissions from additional 
mobile equipment at th• Willowdale Mine are almost 
inconsequential by comparison (c4000 tonnes per 
annum, or approximately 1.4% of th• total 
emissions). 

Before clearing, merchantable timber and minor 
forest produce is removed from the sit• and utaized 
as building materials, fence posts, etc. Only th• 
residual material is burnt. All mined areas are 
rehabilitated as soon 11 possible after mining, and 
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us:.iall) Wflhin thrH years of initial cleanng. C.rboft 
accretion by the dense stands of regrowth in 

rehabil«ated arHs is 11peded to et least offset and 
probably exceed the a'ftO;lftl of c:.arbo" released es 
C<>2 1n the burning of waste material during clearing 
for mining. Alcoa has ...-aated a JOlnl stucfr with 
CALM to improve Iha utiizaton ol wood material on 
areas scheduled l0t nuning. A large-scale field tr~ ii 
planMd for January 1990. longer-tt!m clearino 
associated with conveyor alignments and other 
ancillary works is more than compensated bJ 
landscape, shelerbell and ex>mmerc:W trM plantings 
on Alcoa farmlands. -

Alcoa's approach to mitigating the effects of C<>2 
emissions resuling from ils use of fossil fuels ii 
consistent wilh the recommendations of 0.. Western 
Australia GrHnhouse Coordination Councirs 
discussion paper of November 1989: •Addressing 
the GrHnhouse Efled'9 (refer Recommendation 10. 
page 19). In particular. Atoe wil: 

1. continue to give close anention to energy 
efficiency in th• design of the additional power 
station facilities. and to energy conservation 
throughout the plant 

2. jointly with SECWA. evaluate the viabiay of a 
cogeneration pow• faciay; 

3. continue to ensure thal any land disturbed bJ 
the mining operations is fully revegetated, 
unless agreed oehalwise with the relevlfll State 
agencies (ag to heller suit recreational nMds 
• a particular sile); 

'· minimize th• amounl ol wood wasted in the 
clearing Optralionl which precede minifV: 

5. increase the existing trH cover on Alcoa 
farmlands by establishing commercial 
plantations and large landscapellh•ll•rbell 
plantings where IPPfOPriall; 

I. continue to support communily-based tr•• 
planting and ocher land restoration projects 
through the Alcoa Landcar• Pto;ec:t; and 

7. continue to encourage the d1v1lopm1nl cl a 
conservation ethos within its woddorce. 

One submission suggested that Alcoa should be 
r-cauired to supply at least I miJfion adcf•ional trees to 
GrHning Australia. Alcoa believes this coercive 
approach tS inappropriate, for the folowing reasons: 

1. The Company has been lhe major sponsor cl 
GrHning Australia in Western Austrafia since 
1983, and had a major involvement In 
community trH planting projtds before then. 
Introducing a coercive element into what it 
already a successful community-based trH 
planling and land conservation programme is 
likely to discourage other potential sponsors 
from becoming involved, and dissuade Alcoa 
from further extending its own involvement in 
similar activities. 

2. Alcoa has alrHdy committed •self to a major 
extension of its support for communitJ-baHd 
trH planling and land conHrvation projed1 
through th• AloOa landcar• Project announced 
in October this year. The project wll estabf"•h • 
least 2.5 million trMS ever the nut 5 ye111. The 
tree planting component of the project II 

• 



I 
I 
I 
I 
I 
I 
I 
I ( 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Hpecled IO continue wel beyond 5 r-•rs. 
One submission e11prHsed mnc.m Uial the Alcoa 
hndare Pro1ed was berng used as ius1ialion for 
lhe rer~!'l•'Y exp•nson. The Aioo. La~r• Pre>Jed 
is an ertension of lhe Company·s ongoing suppon 
lot community-based lrH planling proiedl. Tree 
planling is the primary obiedive or onlr on• ~ the 
seven projects encompassed bJ the A1coe Landc:at8 
Project However. i also wil be one ol lhe desirable 
OUICOmeS fiom five ol lhe Oll'ler Six Pf0j9CIS. None of 
th• projects was planned with ~ objective of 
justifring the Wagerup expansion. The same 
submission questioned lhe number ol lrHS planted 
as a resul ol AICDa·s mmmunily support and farming 
.csivilies. The numbets quoted on pages C1 and '2 
of the CEA do nOI include lrMS established bJ Alcoa 
in lh• rehabillalion ol land cfisturbed bJ ils mining 
operations. 

Rehabilitation of residue 
ponds 

Question 1 

The red mud ponds which Alcoa have produced ml 
Kwinana, Pinjarra and Wagerup are ugly and 
hazardous. There have bun extensive leaks from 
the Kwinana red mud ponds and these have polluted 
the local groundwater. The silualion at Wagerup 
seems IO be somewhal more salisfac:tory. 

However, tlwe ii stil no firm rm.nee available 1hml 
these red mud ponds can be rehlbiilaled bKk to 
lorest and farmland. The red mud is also rwfioactive 
and the radon L"ld racfl&lion levels CMt IUdl atHS 
could be too high for human habilltion: The ~PA 
should request Alcoa IO undertW a map projec:t. 
a a maner cl urgency. 10 demonstrll• thal fher can 
Nhabllta1• these red mud lakes. Radiation levels on 
lhe rehabi'ilated land should be carlfuly monlored. 

Alco1•1 response 
Alcoa has a commitment 10 rehabifllat• residue area 
to productive land uses after decommissioning. 
Successful surface revegetation has been 
demonstrated al Kwinana on areas A.8 and C (total 
area 90 ha) where grazing and vegetable growing 
have been successfully established. A 10 ha area at 
Pinjarra has also been successfully rehabilitated to 
pasture. The commitment for Wagerup is to 
r9habir11ate residue areas back to productive farming 
use. 

s;nc. an residue areas are located on agriculural or 
industrial land, estabrishment of forest is not seen as 
an important objedive of rehlbilitation. TrH growing 
trials are in progress at Kwinana and Pinjarra and 
while early results are promising ii is not expected 
thal trees and shrubs growing on residue areas wil 
serve more than 1n aesthetic or windbreak func1ion. 

Intensive studies were conduded in 1911 and 1989 
on the background rediation levels usociated with 
Alcoa's operations including residue cf•posal. TheM 
studies indicate that while small increases in 
radiation levels occur due to the presence of 
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naturallJ occurring r9doattive minerals in Darling 
Range bau1ile. lflHe incrHHI are witlun 
accepcable pubic Mies Rad1ahon levels are llfftQr 
to those in ••isling u~n ereas along lhe Oarlonf 
Scarp. 

Ongoing monilOting of red1atioft levels wilhln Alcoa's 
oper1tions includifto '91\abi•ated residue 1reas ii a 
pall of the Companr·s •1tens1Ye environmental 
moniloring progtam.. 

In line with Ille Al.AAA prirq>le, Alcoa would not 
advocate re-use of residue areas for residenlill 
development while an alernative range of more 
eppropriale land use oplions is available. 

Impact on the Jarrah forest 

Question t 

To be able IO operate in cfaeback inffded a,.as is a 
privilege, not a rigle. and in many ways comprises 
the better interest of lie public and the envilonmenl 
II is therefore essenlial that this commilmenl be 
upheld. 

Nole: This statement ,.fers 10 a commimenl br 
Alcoa isled in their CEA and reprinted below: 

1.6 Alcoa wil ilftplement a comprehensive 
dieback manag-.nt programme designed 
spec:ifalJ tor ils mine operations in the jarrM 
forest This will include the rehabl'dation of 

· diebadl-alfedeel areas ldjacenl IO lls mine 
operlling areas. ii accordance ..,. procedur• 
egrHd wilh Sllle agencies, and lrmpective cl 
the cause of inlroduction cl the -. ... 

Question 2 

Diebac:k ii a major erwiw.mental problem in WA Ind 
baud• mining is a ma;or cause of this problelft. 
Alcoa lhemsel'in admt lhis on page 15 cl the CEfl 
II ii not sutr1Cien1 10 monilor the spread of diebadL 
They must make a map elfOll 10 COl'lln:ll and reverM 
._ Alcoa should be required IO make a substantial 
contrbution IO programmes 10 develop piocffure1 
tor cfieback conhol and prevention. 

Alco1'1 response 

Alcoa does implement dieback management 
procedures in an forest area: in which • operates. 
The intensitr of the musures taken variH 
aocording to lhe existing level of diseaw impact and 
the amount cl uninfec:ttd or lightly·infeded forest II 
risk. l is not p1 acticable IO implement stringent 
cfaebac:k managen •"I procedures in ereas where the 
existing disease . mpacs is high, especially where 
access to the aru priof to mining has not been 
restricted. In these c,.;•cums1.1nce1 ii ii generally nae 
possible to estabfish .:-sease boundaries with eny 
degrH of reliabir11y. •'owever, basic disease 
managemenl measures .,, t llill undellaUn. 

Alcoa has actively pu11u.ct research into dieback 
disHse and the development of control end 
rehabilitation procedures for the last 11 rears. 
During that time, more than $2.5 million has been 

····~ 
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expended on reseetdl and developmenl. S 1.' m•llion 
in the funding ol researd'I br Oll'ler organ.zatOftS. As 
the ma,or sponsor ol the Foundation tor Janah 
D•badl Research. Alcoa has made a substantial 
contribution to knowledge on d1eback and the 
developments ol melhods tor a>nlrolllng lhe disease 
(refer landscope. ~ ttlt, 31""4). ~ addllon, 
Alcoa funds fie rehabiUllOft or al dieback aftected 
., •• in the viciftlly or ils operations. regardless ol 
the CllUH C,: inlloduction ol the GISHse. The bull of 
lh• areas rehabllilaled were infected prior lo the 
conunenceme111 ol any mining Ktivily. 

Conservation areas 

Question 1 

The phrase 1or as long as lhff conservation values 
remain• causes considerable concern. A 
representative eirample ol an ecosystem has an 
increas#tg cons.nration value as sunounding areas 
of that ecosystem are destroyed unless the 
conservalion values are compromised by an outside 
influence, be it a direct disturbance or the 
destruction of a c:onnec:ling corridor. This qualif11r 
should be removed from lhe c:ommimenL 

Question 2 
We would lite to UN lhis oppoftuniy lo express our 
dissatisfaction that Iha lane-Poole Reserv9 is still 
nae a national palk. We do noc believe that this 
propoul should be lppfDV9d und Alcoa ii prepared 
ID alow Iha creation ol lhe lw-Pooll Nationll Palk. 
The "°"'*" jarrah best is lft irnpottanl ecosys1em 
which should be proCeded it • national patk and Iha 
Conservation. Council has long maitUined that the 
Lane-Poole Reserve should be given national park 
Matus. 

AICOl'I response 
The quaiflCalion refers to Ole unikelr possOily o1 a 
ma;or deterioration of conservation values wilhin Iha 
reserves. not outside them. The conditions under 
which bauxite mining might be considered (after a 
major deterioration in conservation values) were 
defined by the State's Reserves Review CommillM, 
and ratified in the Alumina Refinery AgrHm•nl 
AmendrMnt Ad No.99 of 1986. Any decision to alow 
mining to proceed would be made jointly by the 
Ministers for Resource Development and 
Conservation and land Managemenl, based on the 
recommendations of an environmental review 
comminH which would include representatives of 
the National Parks and Nature Conservation 
Authority, the volunrary conservation movemenr and 
Alcoa. 

Alcoa has worked cooperatively with Stat• agencies, 
Olh•r forest users and representatives or th• 
conservation movement to facilitate the 
establishment of 1 comprehensive Mtwoftl of A 
Cla11 con .. rvation reserves within ill mineral IHH 
(refer F"igure 5 ol CER). Alter several years ol 1rea1 
recommended for conservarion by th• EPA in ill 
System I duty report of 1913. Any decision to 
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change the current s~ of lane-Poole Reserve ii 
lhe pr1rogative of the s:.te Governmellt. EKpanlion 
of the Wag1rup refinery in no way affects lhal 
decision. 

lane-Poole is the latgeSt or the reserves in Alcoa'1 
mineral i.ase. &cludtng recently agreed additions 
such as the Stine conservation arH. lane.Poole 
comprises appnu:imat~ 54,400 ha ~· which 80% ii 
zoned tor conservation and 2C %. is zoned for 
recreation. The recrtallOn zons cootains ~ IO 
million tonnes or baus•• on the lal•ritic upland 
flanking the Murray Aw. Valey. As indicated in the 
CER. Alcoa has agreed no1 10 extend ils a.m. 
mining operations iftlo Ole conservation areas of 
Lane-Pooi. Reserve. W has retained Iha righl IO 
mine in the recreation nne, lubitd lo agrMfMlll on 
appropriate manag.....,. plans to minimize WnplCtl 
on rtereat~ VOies. Alcoa has no objlclion ID the 
main body of the c:onsemlion zone cf lane-Poole 
Resetw being declared a national park. ~ belevet 
thal irdlsiofi of the ...,,. recreation zone would be 
inconsistent wilh the C".ompan(s righl lo .a:ess "9 
baud• in that zone. 

Mining in the salt risk zone 

Question 
In '9lation lo the commltnenls and chang6s lhetleo, 
I would Ike lo raise the lalcMing poinls: 

1.2 The inHrtion of Ole word 9bauxte• into lhia 
com1Mmen1 consid_,. changn II natan. Wllb 
the absence of "bau1ile" fro• the uiginal 
COl'IUNmM., Alcoa's gold mining operlliDns ,... 
Gold Mine) in Iha low raftal area con1ravene a. I Ind 
• difficult lo comprehend the difterenc:e In Iha 
impacts on salinly dependenl upon whether Iha 
torell ii cleared tor beUlite or gold llliMg. Giv9n 
IN! the original comlMment was in relation to 
•mrq•. why has gold llWq been penn&d? 

Alc01'1 response 
The word bauxite was added lo reflect the really d 
the e1isting situation, wt.rq a range of dlferenl 
mining operations alreacfr 11isl in lhe tastem part d 
the jarrah forest (tg coar mining •ast of eor ... gold 
mining near Boddington and Worsley Alumina's 
baUlite mining 11 ... Saddltbac:k). 

Addition of the word baU1ite is relevant in a legal 
sense, in that the Alumina Refinery AgrHment 
(Alcoa) Amendment kt No.II ol 1917 eflec:tivtly 
restricts Alcoa's rights in l.Gneral lease 1 SA to the 
mining ol bau1ite. Alcoa does noc have the righl lo 
mine Olher minerals unless the area of interest ii first 
eicised from Mineral teue 1SA and 1 sepa•11e 
lease is granted. Any proposal 10 mine in lh• 
separate lease would be subject to the 
environmental assessment provisions of IM 
EnwonrMntal Procec:tion Ac:t 1911. 

The original commitment it lhe Wagerup ERMP of 
1971 WIS made in the eotCllt of I proposal involving 
relative~ e11ensiv1 baU1il• mining operllions. Alcoa 
berllVll that sman locar111d operations Mich 11 e. 
gold mining operations ne• Boddinglon, or more 
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e.iens1ve operations ioated outside e11shng or 
potential water supply catchments. should be 
assessed ind;vtcfually. They should nol be 
considered in lhe same contert IS Aiooa·s bau1111e 
operatons. Thas was the case Wllh the Bodd1ngton 
and Hedges Gold pro;.cts. •hlCh were assessed 
under separate ERMPs in 1915 and 1917 
respectively. 

Management of rehabilitated 
areas 

Question 
Who decides when the lime has come lor CALM IO 
assume fun management responsibilily? Do the 
public g.1 I SIJ? 

Alco•·s response 
The current proposal is that a set of criteria wiil be 
developed by CALM with input from Alcoa·s 
consultants. CALM wil decide which ol lhe areas 
nominated by Akoa meet the agreed crileria. 

Water supply 

Question 
The Water Authority ol Westem Austraia considers 
ti\al Section 3.5 of the "Review of the Expansion to 
Wagerup Alumina RefmeJY. and Compli&:a with 
l.f;pioved Cond~· is inadeqUllla. 

Under the A4. the Companr ii •enlilled to a first call 
on surface water from sources siluated wilhin "'" 
Wagerup Refinery su•. 
The ~urce of ih• extra otr requiro:!!9nts lot 'lh• 
proposed extensions to the refinery ii Samson 
South Drain. which trav.,ses the refinery site. Winter 
flows win be divened IO .make up any shortfan from 
existing sources. There it no specified quantily 
ra.-.ge tor this di-.w;siGft, oo; it.- pertentage ol aMual 
totm flow volume f0t the drain in question. The repor1 
also does not address the melhod of lwKfling the 
additional waslewaler which wiD resuh from the 
refinery eJC1ension. 

Similar comment relates to th• discussion of mine 
de water requirements where no mention is made of 
source°' disposal of wastewalt1. 

Alcoa•s response 
The Alumina Refinery (Wagerup) AgrHmtnt and 
Acts Amendment No.15 of 1971 gave approval for a 
2 milion tpa refinery. The purposes of the CER were 
to compare "coa's actual environmental 
man~ement perf0tmanc:a against the commitments 
made in the 1978 ERMP and to outline any signiflCMI 
changH in the scope of the projecs in relation to 
pr•dic:'l•d impacts and consequent ch•ngts in the 
environmental programmts put fonvard in that 
document. The addilional water supply requirements 
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oull•ned en '"' CER are substanhally less than 
p!OJ«ted in the 1978 ERMP. 

Al Ifs current ra!9d capac!lr of 0.14 m~!!ion tpa lht 
Wagerup Refinery utilises 2900 Ml ol fresh makeup 
waler annuan,. Wdh the t:1pansion ol tti. refinery lo 
1 .5 mAon tpa lhis wil tnerNst IO 4'500 MlJA. 

At present. makeup water is sourc9d from 
stormwalar runoft from the plantsit• and residue 
areas and surface runoll from IM local catchments 
ol North and South Yalup Brooks. Al of the flow from 
South Yalup Brook is uplurtd and st0ted in two 
dams across ils valley wilhin the planr boundary. 
Pan of the fbw of Norlh Yalup Brook is also divetted 
into ttw dams by a smal diversion dam and pf>tlina. 
The proportion of the winier flow from North Yaklp 
which is utilised depends upon Iha amounl required 
IO IOp up the dams and the flow which is avaiabla, 
bul for average weath., cond"dions is around 60%. 
This withdrawal does not afttd anr dOWnstream 
users as the stream is located on Alcoa property 
unli ii joins the Samson Soulh DivtlSion Drain which 
itstl traverses Alcoa property prior to discharging 
into the much larger Haivey Main Drain on ils way IO 
the Harvey Inlet. 

To meet the water requirements al the expanded 
ref1111ry ii is planned to utilize exc:.ss winter runoff 
from the Samson South Diversion DrU\. A detention 
pond already exists on lh• drain, adjacent lo Iha 
residue cfisposal areas. l has a SIOtage capady al 
M>und 1000 ML A pump station wil be construc:lad 
on lhis pond to enable transfer of water to the 
refinery. 

During average runoff years Oi~ atound 250 II. ol 
Samson Sovlh water wil be rlqUWed, 111pruan~ 
abo&ll 10% of lht winier flow. During mulC- dicughl 
JNIS as occurred during 1971-1'1. up ID G0% of the 
winter flow 00\Ad be reqllWed. The dtl utiztd fiom 
Samson Soulh Oivars0n Drain wil be wintt1 rainlal 
~ which would otherwise no. into lht Hll\'ef 
t5!~ O!aift e!WI ia not used by olhers. l lhould be 
l'lded thal a large amount of .scflli:mai suplus winter 
runoff could be diverted into Samson South 
Diversion Drain from McKnoes Of Drakes Brooks I 
required. 

A projtded water balance for lht refinery ii given In 
the anached table. The water balaru accounts for a 
fUlure conversion to dry residue cf!SpOSll 

As indicated in the CEA. an wastewaltr from Iha 
refinery wi be coftected and recirculated lo minimize 
makt·up water requirements. There wil be no 
discharges of waslewater to natural streltnl' °' the 
drainage netwoltt associated with lht local irrigalion 
scheme. 

One submission referr9d to the lack of a firm 
proposal to mHt the water requiremants for the 
expanded Willowdale Mint. These water 
requirements are substantially lower than projected 
in the 1971 ERMP. The 0tiginal proposal was tor a 
number of smal water holes on streams close IO the 
mining operations (H currentlJ Hist at Iha 
Jarrahdala Mina). This wu subsequently discarded 
in favour of a pumping scheme from the refinery 
water supply reservoir. Two options art currently 
under consideration to mHt ttl• long-term 
requireme~s for lhe expanded mine: 

,. ... ------------------------
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u;igrade the existing pumping system from lh• 
refinery: or 
c:onstruC1 a sman werr on a str•am closer 10 the 
cenlr• l)f the mining operations (as cvrrenlly 
eusls at the Huntly mine). 

The second option requires consideration by the 
State·s Mining and Management Program Liaison 
Group before t can be further evaluated. 

Review of environmental 
research and management 
programs 

Question 
1.10 WiD the docurrtents referred to in this 
commilment be pubficly available'? 

Note: The commitment referred to is re-printed 
below. 

Alcoa wil submit a brief review of b environmental 
research and management programme to the 
Department ol Resources O.velopmert on an annual 
basis. Copies wil be made available IO relevant State 
agencies and the Shirt ol Waroona. A more detaaed 
review wil be prepared on a triennial basis. 

Alcoa•1 response 
One submistion Questioned the availability of the 
M:ru,r~~ i.•16 trien.nial reviews of environmental 
n~s~ ano management programL These reviews 
are circulated IO relevant State agencies by the 
Dtpartmert of Resources Dtvelopm1nt. The more 
detailed triennial reviews art available for perusal by 
the pubic in the EPA li>rary. 

Social impacts of the 
construction workforce 

Question 
The Social lmpacu Unit has reviewed the 
consultative Environmental Review document 
prepared by Alcoa of Australia and oftera the 
following comment. The Company has generally 
covereo thJ social impact requirements of the 
Quidelines originally issued. 

Tht benefits to the State and local area are wen 
recorded and satisfactory analysis of demographic 
data and impacts relating to housing requirements 
and services has been undertaken. 

However, th• document dots not give dear plans or 
procedures relating to the construction phase 
especially in relation to th• operation of construdion 
campt by sub-contractors and tht impac:I of up IO 
IOO workers. 

For this reason, lht Unit strongly believes that 
Alcoa's commitment IO the tstabfishmtnl of laisc-n 
and moniloring processes with Iha Shirt of Waroona 
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be lormahsed as a condllion relating to approval. if 
forthcommg. 

I is 1m;>ortant that the Company and Council liaise 
closely during the construdion phase lO enable the 
issues relating to tht ~ of construction c•mp• 
and workers to be resolved llllma any pt0blem1 
arise. The Unil waJ assis: ._...,this regard. 

Alcoa·1 response 
As indicated in the CER. Aloor"s tKperience has 
been lhal lhe majority of constn.~:..,, wodlt11 wil 
prefer to commute ra!her than live in a construction 
camp. Alcoa has a wel established liaison process 
wilh the Shire of Waroona and will ensure that 
potential issues related IO lht ilns>Kt of construc:cion 
camps and wolbrs are .ctdressed before signl"canl 
problems arise. 

Dismantling of facilities 

Question 
Who decides on what is a •reasonable restoration 
measure'"? 

Alcoa•a response 
The State agency r•sponsille tor lh• administration 
ol lht Alumina Refinery (Wagerup) AgrHment is the 
Department of Resources Development. • it 
envisaged 1hal the Department would CIOOldinllt the 
pl1nning of llM dismantlmg and rtstor•tion 
measures. taking dut acc:ounl of land-use priol'U1 
identified in regional management plans and the 
views of the landowner (Alcoa) and relevant Slate 
and bcal authottiff. Both AloDa and lht DtpaNntnl 
art cognisant of tht environmental protection 
responsibilitiH outlined in Claust 17 ol Iha 
Agreemtnl. 
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WAGERUP REFINERY - WATER BALANCE 

1) USES : 

Present Capacity Unit 2 Capacity 
(2300 tpd) (4000 tpd) 
(Ml/A) (ML/A) 

Plant Evapcration 367 639 
With Residues 1147 1994 
Mine Use 60 90 
Cooling Evaporation 400 700 
Natural Evaporation 904 904 
from Residue Areas 

Drying Area Dust Control 120 

TOTAL 2878 4447 

2. SOURCES : 

a) Internal 

Bauxite Moisture 252 438 
Caustic Water 55 96 
Plantsite Runoff 425 425 
Rainfall Runoff Residue 620 1230 
Areas 

SUB TOTAL 1352 2189 

Net External Requireinent 1526 2258 

b) External Sources 

Av. Yur Dry Year 
1:10 

Yalup Brook 1526 2000 1300 
Samson South Drain 258 942 

1) Assumes "Average• weather conditions except as otherwise noted. 

2) All figures are approxim1tions only. 
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(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

WAGERUP ALUMINA REFINERY EXPANSION • COMMITMENTS 

AD bur one of the major environmental managemenr commilments made in the supplementary 
Environmental Review and Management Programme of 1978 are still considered relevant. 
Ak:oa believes its commitment to dieback research is adequately covered in Item 6.4, repeated 
below as 9. There is no continuing justification for dieback research to be considered 
separately. Additional or modified commitments are proposed in lhe areas of residue disposal, 
diebaek management and forest conservation. A restatemenr of the major environmental 
management convnirments is given below. The proposed changes (printed in heavy type) 
mainly retied the importance placed on these issues in Alcoa's current environmental 
.management programme. 

In addition to the 10-year mining plans to be submitted to the State under Clause 5 of the 
Wagerup Agreement. Alcoa wi1 also prepare and submit to the State mining and management 
programmes which will specify such matters as the areas whieh l is proposed to mine, the 
method of mining, and the proposed methods of rehabilitation in accordance with procedures 
to be agreed between Alcoa and the Stare. Alcoa undertakes to consult closely with the State 
on the preparation of these programmes and not to implement these programmesuntil 
agreement to them has been reached with the State or they have been determined by 
arbitration. 

Bauxite mining wiD not take place in the eastern, lower rainfall portion of Alcoa's lease, unlil 
research shows that nuning operations can be conducted without significantly increasing the 
salinity of water resources. 

Alcoa undertakes to formulate its rfetailed rehabilitation proposals to best suit the land use 
priorities established by the State for the particular mining area concerned. 

Alcoa will monitor the success of all its rehabilitated mined areas in co-operation with the 
Department of Conservation and Land Management and. if necessary, is prepared to carry out 
further treatments up to the time when It Is agreed that CALM should resume full 
management re:;ponslblllty. 

Alcoa wlll forego the bauxite resources In the jarrah forest conservation areas 
agreed In consultation with the State's Reserves Review Committee and 
specified In the Alumlna Refinery Agreement Amendment Act, No 99 of 1986, 
for as long as their conservation values remain. Mining adjacent to the 
conservation areas will utilise site-specific environmental management 
procedures agreed In consullatlon with the Mining and Management 
Programme Liaison Group. These wlll Include particular consideration of 
dleback management and mine rehabilltalion requirements. 

Alcoa wlll Implement a comprehensive dleback management programme 
designed speclflcally for Its mine operations In the jarrah forest. This will include 
the fehabilitation or dieback-alfected areas adjacenr to its mine operaring areas. in accordance 
with procedures agreed with State agencies. and irrespective of the cause of introduction of lhe 
disease. 

Alcoa wlll prepare detailed design r~ports on future residue disposal areas 
and submit them to the Water Authority of Western Australia for approval. The 
design reports wlll Include consideration of slope stability, seepage control, 
grol:ndwater monitoring and construction and operating procedures. Results 
from monitoring programmes will be reported to the Water Authority at 
lnrervals determined by agreement with the Authority. 

Alcoa wlll develop long-term management plans for the residue deposits 
lncludlng consideration of surface drainage, seepage control, groundwater 
management, slope stablllty, surface rehabllltatfon, aesthetic Impact and 
future land use. Such plans will be formulated In consultatlon with relevant 
State agencies and wlll Include agreement with the State on responsibilities 
for any ongoing management r1qulrements after decommissioning of the 
refinery. Concept plans wlll be· formulated by 1994 and reviewed perlodlcally 
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thereafter. Alcoa wiil recover and treat or reuso alkallna solulicns in the residue disposal 
areas unli such limes as ii is demonstrated that such solutions do not pose an environmental 
hazard. 

(9) Alcoa is committed to an ongoing research programme into aD aspeds of its operations that 
have the potential to adversely affect the environment, and into those environmental 
characteristics that could be adversely alf ected by its operations. 

(10) Alcoa wlll submit a brief review of Its environmental research and management 
programme to the Depanment of Resources Development on an annual basis. 
Coples wlll be made available to relevant Stale agencies and the Shire of 
Waroona. A more detailed review wlll be prepared on a trlennlal basis. 

(11) Alcoa will co-operate in a joint community services monitoring programme in conjunction wilh 
Iha State and the Shire of Waroona to monitor socio-economic effeds of the projed and 
provide input for community services planning. 

(12) Alcoa wiU dismantle its facilities al the termination of mining and refinery operations and carry our 
reasonable restoration measures at the sites of those operations providing such facilities are not 
required for other purposes • 
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FIGURE 1 

PRODUCION TPA (1=now, 2=proposed) 
(bawclt.:alumlna:alumlnlum:•mlal 00) 
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FIGURE 2 

SALES REVENUE US$PA (1=now, 2=proposed) 
(baUXO.:alumlna:alumlnlum:..rnl.X100) 
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