NORTH KALGURLI MINES LIMITED
LIBHG

ERVIRU e oo~ S
1 Mgt ...W,ﬁﬁ
. \\\\\‘

PUBLIC ENVIRONMENTAL REPORT

PROPOSED
GO

"A‘a

'.l.l‘" l."l...

"Ir’....’ m-awy

el e I A
el ‘mm..‘
Il-mr ¢

7t m .o m'

f WESTERN M08 AUSTRALIA. ‘h "

lff’?/,/a 4 /‘ Mhh

| t,.
- MINER’S RIG-HE[‘

"‘jumh;o ______ /gﬁfnw lenasz. . .. kv -

under Hw p L% aons of “The GBH At 1886 " to be tn force unt =¥ N

| tz(f«c[" s
R sz.a

4 [t "'m;;u-l-’:']'

’5

1

_ -

g T

Department of Environmental Protection Library



























Swio=

EVALUATION OF ALTERNATIVES

Various process alternatives have been considered by the Proponent with the
objectives of increasing gold processing capacity while maintaining air quality in

residential areas, including:

o the recovery of gold from sulphide ores by means other than roasting,

o the recovery of the sulphur dioxide generated in the roasting process,

o the construction of a new roaster on the Fimiston area with increased stack
height, and

o the construction of new roasting facilities remote from the Fimiston area.

The preferred alternative would be to locate a new roasting facility remote from the
Fimiston area, so as to minimise the impact on air quality in the Kalgoorlie—Boulder
residential areas. The proposed location for the roaster is an unpopulated area on the
eastern side of Broad Arrow Road, 17km north-north-west of the Kalgoorlie town

centre, which has been selected primarily on environmental and economic

considerations.

A suitable air dispersion model has been selected and tailored to realistically simulate
plume dispersion from the roaster. A validation study has indicated that the model
predictions of ground-level concentrations are sufficiently close to actual measured

values for the model to be a useful indicator of air quality.

The plume dispersion model has been used to perform an analysis of the sensitivity of
air quality to stack height and the predicted ground-level concentrations indicate that
a stack height of 120m would be appropriate in terms of achieving air quality

objectives in the Kalgoorlie—Boulder residential area.

The expansion of surface mining on the Fimiston leases would necessitate the
decommissioning of the Paringa roaster, resulting in a general decrease in ground-level
concentrations in the Kalgoorlie—Boulder residential areas even with the addition of

the satellite roaster emissions.












o Flora and Fauna

There are no species of rare or restricted flora and fauna known from the project
area or its vicinity. The limited and localised extent of the project indicates that
there would not likely be a significant impact. No significant vegetation damage

due to sulphur dioxide concentrations is anticipated.

o Aboriginal Sites

There are no registered sites present in the immediate vicinity of the proposed

development.

o Traffic Impacts

The impact of increased traffic during construction and operation of the facility

would be minimal.

o Social Impacts

The only permanent population within a 15km radius of the proposed site
comprises two persons, who reside 10 km to the north. The expected social

impact would therefore be negligible.
ENVIRONMENTAL MANAGEMENT AND MONITORING

NKML is a progressive mining company with considerable expertise gained from the
development and successful operation of three significant gold mines in the Kalgoorlie
area. NKML has a strong commitment to technical excellence with respect to
production, safety, and environmental factors, and the company is commited to
undertaking an appropriate level of environmental monitoring and management

associated with the proposed roaster development.
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_ APPENDIX A

ENVIRONMENTAL PROTECTION AUTHORITY'S GUIDELINES' FOR
THE PUBLIC ENVIRONMENTAL REPORT (PER)
PROPOSED SATELLITE GOLD ROASTER
for
North Kalgurli Mines Ltd.

SUMMARY
This section should contain a clear and concise summary of the salient features of the
proposal, site location, alternatives, existing environment, magnitude and extent of

potential environmental impacts and environmental safeguards and management.

1.0 INTRODUCTION

This section should include:

" background, objectives, and scope of proposal,
details of proponent,
relative legislative requirements and approval processes,

explanation of the purpose of PER,

O O o o ©

environmental interaction with other deVelopment present and future.

2.0 NEED FOR PROPOSAL

This section presents an opportunity for the proponent to describe in4general the
broad costs and benefits of the project to the proponents and the community. These

should be described at local and State levels.

3.0 EVALUATION OF ALTERNATIVES

A description should be given on how the proposal has developed and the degree to
which development alternatives have been considered. In particular, the possibility of
replacing the proponent’s roasters should be addressed. Attention should be given to
the process and criteria of site selection including provision for a buffer zone around

the roaster.
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4.0 THE PROPOSAL

The document should provide a description of the important elements of the
development including transport of material to site and final disposal of material. It
should cover location, layout, anticipated life of the project, timing of the project,

possible future expansion and utility services required.

A detailed description of the roaéter operations including supplies of raw materials,
water and energy should be given. Details of emissions to the environment including
SO,, AS;0,, Tellerium, Antimony and other heavy metals and dust levels should be
provided. Emission controls and workforce numbers and composition should also be

detaiied.

5.0 EXISTING ENVIRONMENT

This section should contain a description of the environment and an appraisal of
physical and ecological systems likely to be affected by the proposal. A good
understanding of the local meteorology and the flora and fauna in the area should be

demonstrated so that their interaction with possible pollutants can be addressed.

6.0 ENVIRONMENTAL IMPACTS

This part of the document should describe the overall potential impact of the proposal
on the environment. Consideration should be given to both long and short-term
effects of the proposal. An indication of the significance of the potential impacts

should be given.
The impact of the range of airborne pollutant on:

o Kalgoorlie/Boulder townships,
o outlying stations and other residences, and

O  vegetation,

should be fully addressed, taking into account the cumulative impact with other
sources of pollution in the region, and possible future expansion. In addition to
normal prediction of ground level impacts of pollutants, predictions of the impact and
likely frequency of fumigation events should be presented. Stack tip downwash should

be considered if appropriate.



A -iii-

7.0 ENVIRONMENTAL MANAGEMENT AND MONITORING

This section should outline the programme of controls and safeguards proposed to
minimise adverse environmental impacts. The objectives, scope and details of the

programme should be described.

A monitoring programme should be devised to monitor the receiving environment to
ensure the environmental management programme is constraining the impacts to an
 acceptable level. Emphasis should be given as to how the environmental management
programme will be adapted to rectify any short comings shown by the monitoring

programme. Commitment to environmental management should be given.

The procedures for reporting results of the monitoring programme to the appropriate

authorities should be outlined.

The need for monitoring pollutant concentrations at locations of human residence and
if necessary implementing a control strategy should be addressed. Management of

potential impact on vegetation should be discussed.

8.0 CONCLUSIONS

Conclusions of the overall impact of the proposal (including role of ameljorative
measure) should be stated, together with an assessment of the environmental

acceptability of the project.

This section should also include a concise summary of all environmental management

commitments made in the document.
9.0 REFERENCES (Bibliography/Abbreviation)
. Glossary

Provides definition of technical terms used. Also define and explain units of

measurements which may not normally be understood by the interested layman.’
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Guidelines

Guidelines which have been approved by the EPA should be reproduced in the

document.

Appendices
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' APPENDIX B

DRAFT ENVIRONMENTAL PROTECTION POLICY
FOR THE CONTROL OF SULPHUR DIOXIDE IN THE AIR
ENVIRONMENT OF THE KALGOORLIE-BOULDER RESIDENTIAL AREAS

EXPLANATORY NOTES

1. INTRODUCTION

The Environmental Protection Authority proposes to establish an
Environmental Protection Policy (EPP) to enable control of sulphur dioxide
in the Kalgoorlie-Boulder area. These explanatory notes are provided to
assist members of the public in understanding the proposed Policy and making
in submissions to the Environmental Protection Authority.

2. WHERE DOES THE SULPHUR DIOXIDE COME FROM

There are several sources of sulphur dioxide in the Kalgoorlie region: three
gold roasting operations, east of the town, and a nickel smelter south of
the town.

Gold and nickel ores which are processed in these facilities contain sulphur
compounds. The gold and nickel cannot be efficiently separated from the ore
until most of the sulphur is removed. This is done by burning off the
sulphur, which converts it to sulphur dioxide gas which is discharged into
the air through chimney stacks.

3. WHAT IS SULPHUR DIOXIDE

Sulphur dioxide is a colourless, pungent, irritating gas. It has an
unpleasant taste and odour and causes irritation to the eyes, nose and
throat. At a high level it may affect the elderly and those who already
suffer from diseases such as asthma and bronchitis. It can also damage
vegetation, paints and other materials. :

Standards and goals for sulphur dioxide in the air have been set by various
authorities around the world, ranging across different levels and different
time periods. '

The objectives set out in the Environmental Protection Policy have been
chosen on the basis of what is considered to be technically achievable,
whilst at the same time providing a reasonable level of environmental
protection for a town which relies upon the industries for much of its
economic stability.

4. WHAT IS AN ENVIRONMENTAL PROTECTION POLICY

Under the Environmental Protection Act 1986, the EPA may recommend to the
Minister that an Environmental Protection Policy be established to protect a
specific part of the environment of the State. An Environmental Protection
Policy provides a means by which environmental quality objectives for a
particular region can be tailored to match the environmental sensitivity of
the region, community expectations, economic circumstances, or any other
considerations. An integral part of development of an Environmental
Protection Policy is the involvement of the affected community.
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5. WHAT DOES THIS POLICY SAY

The proposed Policy sets 4 objectives for the limits of sulphur dioxide in
the air of the Kalgoorlie-Boulder township areas. These goals were initially
set in 1983 by a task force established by the then Air Pollution Control
Council. The Policy also sets out the controls which will be applied to any
sulphur dioxide producing industry.

In summary, these controls will require operators to shut down their plant
to avoid the exceedence of 1300 pg/m in any 3 hour period. It is
anticipated that the achievement of this objective will automatically
achieve the one hour, one day and annual objectives. If this does not occur
in practice, the Environmental Protection Policy provides for a review of
the Policy.

6. WHAT IS THE PUBLIC’S ROLE NOW

These explanatory notes coincide with public release of the draft
Environmental Protection Policy.

Members of the public are invited to make submissions on the EPP by
forwarding written comments to:

Chairman

Environmental Protection Authority
1 Mount Street

PERTH WA 6000

The EPA welcomes any and all public comments on the EPP. These comments will
be considered as part of a review of the EPP and a report to the Minister
for Environment.

Comments on the EPP should reach the EPA by 18 September, 1987.
7. WHAT IS THE PUBLIC’S ROLE IN THE FUTURE

The Environmental Protection Act (1986) includes provision for Environmental
Protection Policies to be reviewed at the direction of the Minister for
Environment. Within the Policy being considered here, there is a stated
intention to review the Policy after 2 years, and then at intervals not
exceeding 5 years. Furthermore, there is an undertaking given to review the
Policy within 3 months in the event that the objectives for sulphur dioxide
are clearly not being met.

Any review, however initiated, will provide the opportunity for public input
to the same extent as the current initial review. Hence, for example, it is

in order for the public to assess the adequacy of the Pollcy with a view to

providing relevant comments at the time of a review.



Clause 1

Clause 2
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. DRAFT ENVIRONMENTAL PROTECTION POLICY
FOR THE CONTROL OF SULPHUR DIOXIDE IN THE AIR

ENVIRONMENT OF THE KALGOORLIE-BOULDER RESIDENTIAL AREAS

This Order is promulgated under Section 31(d) of the
Environmental Protection Act 1986.

This Order is divided into parts as follows:

Part I Preliminary

Part II  Areas Covered by the Policy

Part II1 Beneficial Uses to be Proclaimed

Part IV  Ambient Air Quality Objectives for Sulphur Dioxide
Part V Means of Achieving Objectives of Policy

Part VI  Review of Policy

PART I - PRELIMINARY

Clause 3

In this Order, unless inconsistent with the context or subject
matter:

"acceptable level" means that concentration of sulphur dioxide
at or below which identified beneficial uses are protected.

"the Act" means the Environmental Protection Act 1986.

"the Authority" means the Environmental Protection Auchority
as constituted under the Act.

Fpolicy area" means the area in which this policy shall apply,
as prescribed in Clause 4.

“"source" means a polnt or an area from which sulphur dioxide
is emitted to the air environment.

PART II - AREAS COVERED BY THE POLICY

Clause 4

This Policy applies to that portion of the environment
comprising the air at or within five metres of. ground
level over those areas of the municipal districts of the
Town of Kalgoorlie and the Shire of Boulder indicated in
Schedule A.

PART III - BENEFICIAL USES TO BE PROCLAIMED

Clause 5

The following beneficial uses shall be protected in the
area covered by the Policy:

(a) residential (mining town); and

(b) other human activities involving recreation education and
occupational engagement.
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PART IV - AMBIENT AIR QUALITY OBJECTIVES FOR SULPHUR DIOXIDE

Clause 6

Clause 7

The purpose of the Policy is to achieve and maintain a level
of air quality that will ensure the protection of the
identified beneficial uses specified in Clause 5 and to
control pollution in the policy area.

The ambient air quality objectives for sulphur dioxide in
the policy area shall be those specified in Schedule B.

PART V - MEANS OF ACHIEVING OBJECTIVES OF POLICY

Clause 8

PART VI -

Clause 9

For the purpose of protecting that portion of the environment
to which this policy applies, and of controlling pollution
therein, the Chief Executive Officer may, in granting a
licence under Part V of the Act, require the licensee to
comply with, in addition to any other conditions, all or any
of the conditions in Schedule C of this Policy in relation to

. to any source that may cause or contribute to ambient

concentrations of sulphur dioxide that exceed Objective 2 set
forth in Schedule B of this Policy.

REVIEW OF POLICY

In the event that the results of ambient sulphur dioxide
monitoring in the policy area reveal that either Objective 1
or Objective 3 in Schedule B have been exceeded more than
three times in any period of twelve calendar months, the
Authority shall recommend to the Minister that the Minister
direct the Authority to review the Policy within three months
of that direction.
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SCHEDULE A

AREA TO WHICH THIS POLICY APPLIES

The area to which this policy applies is that delineated on the map of the
Kalgoorlie and Boulder townships appearing in figure 1 hereof, and having
the shape of a trapezoid, the boundaries of which are described

as follows:

from a point 6600000 mN and 349000mE, easterly to a point 6600000 mN and
353000 mE, thence generally south easterly to a point 6591000 mN and
358000 mE, thence westerly to a point 6591000 mN and 349000 mE, thence
northerly returning to the point 6600000 mN and 349000 mE, where the
coordinates of the points are referenced to the Australian Map Grid.
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SCHEDULE B

AMBIENT AIR QUALITY OBJECTIVES FOR SULPHUR DIOXIDE

1. The ambient air quality objectives for sulphur dioxide referred to in
Part IV of the Policy shall be as follow:

| OBJECTIVE | UNIT | AVERAGING | ACCEPTABLE |
| No | | PERIOD | LEVEL |
| | ! - |
| 1 |ug/m> | 1 hour | 2 000 [
| 2 |lug/m3 | 3 hours | .1 300 [
| 3 lug/m3 | 1 day | 365 |
I 4 |ug/m { 1 year { 60 :

where -

(a) yg/d3 is the concentration of sulphur dioxide in micrograms per
cubic metre of dry air at 0°C and one atmosphere (101.325 kPa);

(b) a 1 hour averaging period is any 60 minute period;

(c) a 3 hour averaging period is any 180 minute period;

(d) a 1 day averaging period is a period of 24 hours beginning at
midnight on one day and ending at midnight on the next following
day; and '

(e) a 1 year averaging period is a calendar year.

2. For the purpose of measuring the concentration of éulphur dioxide in
alr, one part per million is equivalent to 2860 pg/m3.



B -viii-

SCHEDULE C

CONDITIONS

1.

The licensee shall conduct its operations so as not to exceed or
contribute to the exceedence of, Objective 2 of Schedule B of this
Policy.

(1) The licensee shall monitor sulphur dioxide at a sufficient number
of locations within the Policy area to ensure compliance with
Condition 1 above. :

(i1) The licensee shall obtain written approval from the Authority for
the sulphur dioxide monitoring and data acquisition equipment
used.

(1ii) The licensee shall advise the Authority of the location of each
monitoring station.

The licensee shall monitor a range of meteorological variables specified
by the Authority using equipment approved by the Authority, at a
location approved by the Authority.

The licensee shall provide to the Authority data from all sulphur
dioxide monitors specified by the Authority and from the meteorological
station at the intervals of time and in the form specified by the
Authority.

The licensee shall provide the Authority with a log of plant shutdowns
relating to the control of sulphur dioxide emissions, at the intervals
of time and in the form specified by the Authority.

The licensee shall cease roasting operations immediately when any
sulphur dioxide monitor specified by the Authority indicates:

(1) exceedence of Objective 2 of Schedule B of this Policy; and

(ii) the meteorological station indicates that the wind is blowing from
a direction specified by the Authority, or the meteorological
station is inoperative. ’ ‘

Where any sulphur dioxide monitoring station specified by the Authority
fails to meet performance criteria specified by the Authority, the
licensee shall cease roasting operations whenever the meteorological
station indicates that the wind is blowing from a direction specified by
the Authority or the meteorological station is inoperative.

Where the meteorological monitoring equipment of the licensee fails to
meet any of the performance criteria specified by the Authority, the
licensee shall cease roasting operations.
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1.1

The
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1.2

APPENDIX C
" CURRENT_ SO, CONTROL STRATEGY - NKML PRACTICE
(adapted from Report of the Task Force on Gold Roasting

and Ambient Air Quality in Kalgoorlie)
SHUTDOWN CONDITIONS
NKML roasters are shutdown immediately when the conditions () and @i) occur:
A Level 1 alarm is raised, indicating that the three hour average of 1,100ug per
cubic metre will be exceeded within one hour if the current rate of increase is
maintained.
OR
The three hour moving average reaches 750ug per cubic metre.
The wind direction indicates either the Croesus or Paringa roaster as the source

of pollution. A source is deemed responsible . if the wind direction falls within

either side of a 20° range of true compass. The ranges applicable are as

follows:

MONITOR CROESUS PARINGA
KRH : 117-157 117-157
KTS ' 50-90 . 98-138
BPS 348-28 28-68

START-UP CONDITIONS

The following conditions must be satisfied before start—up:

¢y
€4))
@din

At least one hour has lapsed since shutdown.
The three hour moving average is below 700ug per cubic metre.

The Level 1 alarm condition no longer exists.
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1.3 IMPLEMENTATION PRACTICE

Once an alarm condition occurs, roaster feed continues until a bed temperature of
680°C is achieved. This will take between 15 and 20 minutes depending on the bed

temperature at the time of the alarm.

After reaching the safe shutdown bed temperature of 680°C, roaster feed is

discontinued and the following items are logged:

Date

Time

Source (Croesus and Paringa)
Monitor in alarm

Nature of alarm
In addition, the 3 hour moving average graph is printed.

After data logging and printing is completed the KMA roaster control room is notified

that either the Croesus or Paringa roaster has been shutdown.
1.4 ROUTINE PRACTICE

i Regardless of whether or not an alarm condition occurred, the eight hour plot

of five minute readings is printed at the end of each shift.

(ii) A monthly summary sheet is prepared for circulation to the Eastern Goldfields
M.A, Boulder Shire, Kalgoorlie Town Council, Environmental Protection

Authority and the Department of Mines.
1.5 RESPONSE TO PUBLIC COMPLAINTS

Each complaint is recorded in a "Complaints Book" and is investigated by means of a
telephone call or a personal visit by the Metallurgical Superintendent. If the
-complaint is confirmed as genuine then the roaster concerned is shutdown for at least

a one hour period.

IBRARY
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