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Summary and recommendation
In 1969, Western Mining Corporation Limited (WMC's) constructed a tailings pond in Baldivis, 7 km
from the Company's Kwinana Nickel Refinery, to store solid and liquid wastes from the refinery.
In March 1979, it was discovered that the tailings pond was leaking ammonium sulphate solution to
the ground1..vater resulting in contamination of tr1e bottom ·third of the groundv;ater body (aquifer). it is
not c!ear whether any subsequent environmental impacts have occurred and none has been
properly identified at this time. However, this absence of obvious environmental impact could be
attributed to the depth of the contamination within the aquifer and that it is overlain by a significant
thickness of good quality groundwater.
The Environmental Protection Authority's concern is that the contaminated groundwater has the
potential to impact on vegetation around the saline Lake Cooloongup and that use of the
groundwater is currently restricted as a consequence et the contamination. Lake Cooloongup is
within System 6 Recommendation area M1 03 and identified to be "managed priority for the
conservation of flora and fauna."
Considerable effort has been expended by the proponent to determine the method and extent of
remedial action. In this determination discussions took place between the proponent and several
Government Agencies to ensure that the strategy developed was broadly acceptable.
The proposal has been referred to the Authority to obtain environmental approval for the chosen
strategy and to cleanup the polluted base of the aquifer so that potentially unacceptable
environmental impacts are prevented from occurring. As the polluted aquifer is adjacent to a System
6 reserve. it is imperative that the cleanup is performed in an orderly manner and to the satisfaction of
the Environmental Protection Authority
Currently, the proponent is recovering contaminated groundwater to manage the spread of the
plume. However, at the same time it still continues to use the leaking tailings dam. ln order to correct
this situation the proponent proposes to:
recover and treat liquid effluent from the tailings pond;
stop the disposal of refinery liquid effluent to ttle existing tailings pond;
increase the rate of recovery of contaminated groundwater;
significantly upgrade its wastewater treatment plant to handle liquid effluent from the refinery and
liquid effluent recovered from the tailings pond, in addition to contaminated groundwater;
construct a new double-lined effluent disposal pond structure comprising two compartments for
evaporation of effluent resulting from the upgraded wastewater treatment plant, and one
compartment for intermittent disposal of soHd residue If required;

rehabiiitate the existing tailings pond to ensure its structural and environmental integrity;
continue monitoring U1e extent and rnovernent of Hie groundwater piurne and the condition of
vegetation fringing Lake Cooloongup and the undertaking of necessary preventative and
remedia! action if required;
maintain the above activities until ihe groundwater contamlnation plume has been satisfactorily

recovered and the existing tailings pond has been rehabilitated. (WMC's commitments will apply
in the event of continued operation of the nickel refinery at current production levels or an
increase or decrease in production levels or closure of the refinery); and
rehabilitate the existing leaking tailings dam.

This strategy \vas presented to the Authority in the proponent's Consultative Environmental Review
(CER) in September 1990. The Autllority released the CER for public review and comment !or a four
week public review period dur1ng September/October i 990.
The Authority has assessed the potential environmental impacts of the proposal described in the
CER, and used additional information supplied by the proponent, the public and Government
agencies to complete its Report.

The Authority's objective of the cleanup is to protect the System 6 area and beneficial uses of the
groundwater in the area. Since the relationships between the contamination and potential
environmental impacts are not clear at this time, the Authority cannot accept the proponent's cleanup
limits as an end point to the recovery activities. They will however form the basis of the first stage to
which the Authority would expect the contaminated plume to be cleaned up. The need for further
cleanup activities will be reviewed based on the results of further studies and investigations.
In consultation with the .~.uthor!ty's officers the proponent has developed a comprehensive list of
commitments covering all issues raised during the assessment of this proposal (Appendix 1).
Therefore, the Authority considers the project to be environmentally acceptable subject to the
proponent being required to fulfil commitments given both in the CER and in response to the
questions raised during the public review period (Appendix 2) but notes that the results from the
proposed monitoring programme may indicate that additional cleanup activities are required.

Recommendation 1
The Environmental Protection Authority concludes that the proposal, as descr!bed
in the Consultative Environmental Review and in the proponent's responses to
questions raised during the public review period, Is environmentally acceptable
and recommends that the proposal could proceed subject to the commitments
given by the proponent in Appendix 1 of this Report, which include:

rectification of groundwater pollution;
liquid, slurry and solid waste management practices;
remedial action around Lake Cooloongup if impacts were identified;
existing tailings pond remedial ion and decommissioning;
construction of a new taiiings pond;
decommissioning and rehabilitation;
upgrading of wastewater treatment plant;
management of new tailings dam;
solid waste disposal;
spillage at the plant;
effluent pipeline maintenance;
storage of contaminated liquids and solids in the plant;
monitoring;

security;
weed control around tailings ponds;
meeting licensing conditions;
transfer of ownership; and

reporting.
The Authority considers that, following any written approval from the Minister for the Environment
related to this assessment Report, the activities detailed in t!1e proponents CER shoufd be
commenced as indicated in the proponents proposed rehabilitation plan or sooner, and that any
approval for the proposal based on thls assessment should be largeiy completed within the time
period(s) identified in the proponents CER. Accordingly, if the proposal has not been substantially
compleied wiihin five years of the date of this report, then sucrr approval should lapse. After that time,
further consideration of the proposal should occur only following a new referral to the Authority.
The Authority's experience is that it is common for details of a proposal to alter through the detailed
design and construction phase. In many cases alterations are not environmentally significant or have a
positive effect on the performance of the project. The Authority considers that such non-substantial
changes, and especiaiiy those which improve cnvironmcnto.! performance and protection, shouid be
provided for.

1. Background
Western Mining Corporation, the proponent, operates a nickel refinery at Kwinana (Figure 1). The
refinery commenced production of nickel metal in 1970.
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In 1970 the process produced 400 tonnes per day (tpd) of solid residue, which was decreased to
20 tpd by 1985. Since 1988 solid wastes have been treated at the refinery site with a cyanide
process to extract gold.
All solid and liquid waste from the process was initially disposed of as a slurry via an underground
pipeline to a 30 ha tailings pond at Millar Road, Baldivis, 7 km south-east of the refinery (Figure 1)
which is owned by the Industrial Lands Development AuU1ority.
The polythene membrane lined tailings pond was constructed in a sand depression above a
limestone base. In March 1979, leakage of ammonium sulphate to the base of the aquifer was
detected. Since commencement of the gold extraction process in 1988, solid wastes have been
railed to Kambalda for disposal with WMC's gold treatment plant residues. This has resulted in the
almost complete cessation of solid waste disposal at Baldivis.
The plume associated with the contaminated groundwater has a generaiiy higher ioiai dissolved
solids content than the surrounding groundwater (in excess of 5 g/L compared with less than
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The piume has migrated only a short distance to the east from the pond, however, in ii1e west it
appears to underlie the easterly fringes of Lake Cooloongup.
The shape of the plume is considered the consequence of prevailing groundwater gradients and the
nature of the aquifer within which the plume is migrating.
In 1979 WMC's commenced recovery of contaminated water through recovery bores and return of
contaminated groundwaterto the tailings pond. In 1981 WMC installed a reverse osmosis plant at the
refinerf to remove ammonium sulphate from extracted groundwater and to allow reuse of recovered
water in the refinery. By the end of 1989 the reverse osmosis plant had treated 3,400 ML of
groundwater and recovered 31 000 tonnes of ammonium sulphate but, over the same period,
i 6,500 tonnes of ammonium sulphate was estimated to have leaked from the pond.
A total of 45,000 tonnes of ammonium sulphate is currently estimated to be contained in the
groundwater contamination plume. Current recovery procedures are stabilizing the plume but not
significantly reducing its extent. The current reverse osmosis plant cannot directly treat plant effluent
or tailings pond ilquor as the concentration of saiis Is too r-1ig!-1 for efiectlve operation.

2. The proposal
Western Mining Corporation proposes to resolve the on-going contamination problem resulting from
the leaking tailings pond in order to ensure that it does not present an unacceptable environmental
impact now or in the future.
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Liquor leaking from the existing tailings pond is the source of ammonium sulphate contamination in
groundwater but a means of remedying the leakage is not apparent. Therefore, dewatering of the
pond is an essential component for a long-term strategy to minimise potentially deleterious
environmental effects
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Figure 1: I ailings pond locality plan

2

WMC plans to dewater and rehabilitate the tailings pond and to recover contaminated groundwater in
order to reduce the possibility of detrimental effects to Lake Cooloongup and fringing vegetation to

the east of the lake, and to install a new efffuent treatment and disposal process for the refinery.
The overall objectives of these activities is to:
(i)

to reduce existing ammonium sulphate coniamination in the groundwater resulting from past
pond leakage; and

(ii)

to ensure further contamination is eliminated.

The proponent's specific objectives are to recover contaminated gmundwater, to permanently
rehabilitate the existing tailings pond, to construct a new effluent pond, and to install an upgraded
wastewater treatment plant to treat effluent currently produced from the refinery, liquor from the
existing tailings pond and recovered contaminated groundwateL

2.2 Timing
Timing of the various elements of the strategy is indicated in Figure 2. Full operation of the upgraded
effluent disposal system will take approximately two years from Ministerial approval. Oewatering of the
existing tailings pond will take an additional four years and rehabilitation is expected to take a further
18 months. Groundwater recovery will continue until retraction of the contamination plume has been
achieved to the satisfaction of the Environmental Protection Authority. Each of these activities has
been addressed in the proponent's commitments (Appendix i) which can be made legally binding
through Ministeilal Conditions under the Environmental Protection Act, i 986.

3. Potential environmental impacts assessed by
the Fnvironmenta! Protection Authoiity
3.1 Lake Cooloongup
The plume appears to currently underlie the eastern fringe of Lake Cooloongup and vegetation to
the east of the lake. However, a saline plume is already thought to underHe Lake Cooloongup,
possibly preventing contact between the lake water and the contamination plume.
Lake Cooloongup which dr\es out over summer, iorrns part o! a north-south chain of lakes on the
Swan Coastal Plain, and is of some importance for flora and fauna preservation. Vegetation
surrounding the iake is predominantly open tuart (Eucalyptus gomphocephala) and paperbark
(Me!a!euca sp.) woodland. The area has been extensively surveyed between 1977 and 1990.
These studies concluded that whflst Lake Coo!oongup is grcat!y enriched ln nitrogen cornpared wiih
other aquatic ecosystems on the Swan Coastal P!a!n, there is insufficient evidence to Sl!OW that the
high nitrogen content of the lake is re fated to the ammonium sulphate plume resulting from leakage
from the tailings pond to the east of the lake.

3.2 Terrestrial vegetation
!n addition to the possible effects to the Lake Cooroon.gup waterbody; concern has been expressed
that the contamination plume may adversely affect vegetation fringing the eastern edge of Lake
Coo!oongup. The depth to groundwater near tfl(~ lake is generally shaiiow (less than 10 m) and
ammonium sufphate in groundwater- at the base of this aquifer may be available to the fringing
vegetation.
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Although the plume may not mix with water in Lake Cooloongup itself, fringing vegetation could
possibly draw on ammonium sulphate contaminated groundwater. The likelihood of adverse effects

are extremely difficult to determine because of:
the depth of the plume;
the ammonium sulphate concentration in the plume and the variation in concentration with
depth;
the root depth of the vegetation;
the depth from which the vegetation will draw (contaminated) groundwater; and
the period over which (contaminated) groundwater is drawn.
The concentration of ammonium sulphate in groundwater that is likely to cause toxicity in the fringing
vegetation is also unclear. However, although the data are limited, concentrations above 5-7 grams
per litre are known to be toxic to most plants. At lower concentrations growth is likely to be stimulated.
As mentioned above the concentration in the plume exceeds 5 grams per litre and may therefore be
potentially toxic to plants.
With increasing exposure to ammonium sulphate contaminated groundwater, plant growth rates
would be expected to initially increase, but in the longer term deterioration or death could occur as
the concentration rose to toxic levels.
Comparative work on vegetation fringing Lake Cooloongup and that associated with Lake Clifton and
Lake Haywood in the Yalgorup National Park (approximately 80 km south) have shown some
deterioration in the quality of the vegetation near Lake Cooloongup, but the effects are thought to be
mainly attributable to a number of factors including pests, weeds and frequency ot fires, and not to
the contamination plume.

4. Conclusion
it should be noted that individual aspects of this proposal that will require specific Government
approval include:
groundwater extraction, freshwater injection and access on reserve areas requires approval from
the Department of Land Administration and the Department of Planning & Urban Development
and, in the case of vested reserve areas, the body in which the reserve is vested and also the
occupier (if applicable);
groundwater extraction bores require licensing by the Water Authority of Western Australia;
rehabilitation of the existing tailings pond is subject to the directions of the Minister for
Resources under the Nickel Refinery (Western Mining Corporation Limited) Agreement Aci
"'f"lC'O·
!.;:;.l<.)i..J,

the project site is subject to the provisions of Clause 32 of the Metropolitan Region Scheme
which requires that non-rural development on land zoned Rural under the Scheme be referred
to the Department of Planning and Urban Development ior determination; and
construction of the new effluent disposal pond structure requires the approval of the
Environmental Protection /\uthority, the Minister for Resources under the ..:\greement Act, and
the Department ot Planning and Urban Development.
WMC will ensure regular consultation with the relevant local authorities; the City at Rocking ham and
Town of Kwinana, during the planning and implementation of the proposals described herein.
Accordingly, the Authority considers the proposal environmentally acceptable, and recommends that
lt could proceed. Hov;ever, the ,n,uthority notes that an assessment of the adequacy of the proposed
cleanup criteria must await a better understanding of the relationship between the beneficial uses of
the area and the ammonium sulphate contamination, That better understanding may indicate that
stricter cleanup criteria are appropriate and additional cieanup measures may be required.
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Appendix i
List of commitments made by
Western Mining Corporation Limited
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COMMITMENTS

The proponent, Western Mining Corporation Limited (WMC) has provided
the following commitments to the Environmental Protection Authority in the
CER on its Tailings Bond Rehabilitation Project at Baldivis and Ef±1uent
Management System Upgrade at Baldivis and Kwinana.

9.1

General Commitments

(1)

The proponent will adhere to the proposals as described in the CER
and as assessed by the Environmental Protection Authority and will
fulfil the commitments made therein and summarized below.

(2)

TI1e groundwater pollution resulting from the leaking tailings pond
will be rectified as specified in the CER, to the satisfaction of all
relevant Government agencies' including the followingEPA;
Water Authority ofWA;
Department of Conservation and Land 1\-fanagement; and
i\,1ines Deparlrnent.

(3)

The proposed new effluent pond structure will be constructed,
operated and managed to the satisfaction of-

EPA;
Water Authority of WA;
lvfines Department; and

Tbe Health Department.
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(4)

The proposed liquid, slurry and solid waste management practices will
be carried out, where relevant, to the satisfaction of-

Environmental Protection Authority;
Water Authority of WA;
Mines Department;
The Health Department.
(5)

If the EPA identifies an environmental impact on Lake Cooloongup
or surrounding area resulting from polluted groundwater generated by

the proponent, the proponent will take all reasonable remedial action
to the satisfaction of the EP A and all other relevant Government
agencies.

9.2
(6)

Existing Tailings Pond
The environmental management programme will be modified where
practicable to reduce the impact of pollution on the environment to
the satisfaction of the EPA.

(7)

The proponent will cease discharging effluent to the existing tailings
pond as soon as the proposed new effluent pond structure and
upgraded effluent treatment plant are commissioned.

Construction

and commissioning of the new effluent pond structure and upgraded
effluent treatment plant will be carried out as soon as possible after all
statuatory approvals have been granted, and will be to the satisfaction
of the EPA.
(8)

The proponent will, at least six months prior to decommissioning the
existing tailings pond, prepare a decommissioning and rehabilitation
plan to the satisfaction of the EPA.
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(9)

The proponent will commence to dewater the existing leaking tailings
pond immediately after cessation of effluent disposal and at the time
of commissioning the new effluent pond structure. Dewatering will be
carried out as quickly as is practical and to the satisfaction of the EPA.
The recovered water will be treated or disposed of to the satisfaction
of the RPA.

(10)

Rehabilitation of the existing tailings pond site will be carried out to
the satisfaction of the EPA, Heaith Department, Water Authority, the
Department of Resource Development and any other relevant agency.

( 11)

9.3

( 12)

During rehabilitation, the leaking tailings pond will be stabilized to
minimize leakage as far as possible, even during periods of high
rainfall, and this will be done to the satisfaction of the EP A and the
Water Authority of Western Australia.

Upgt-ading ofV/astewater Treatment Plant

The proponent will upgrade its reverse osmosis wastewater treatment
plant to a level which will enable processing of contaminated
groundwater at the treatment rates indicated in the CER. The
proponent will undertake further upgrading of the wastewater
treat.rnent plant if treatment of the contmninated ground\vater is not

The proponent will operate and manage its wastev.rater treatment

plant to the satisfaction of the EP A.
(14)

The proponent will monitor the performance of its wastewater
treatment plant so that waste recovery can be continually optimized,
and this will be done to the satisfaction of the EP A.

(15)

The proponent will continue to investigate new technology and

improvements to improve its wastewater treatment plant to optimize
recovery of pollutants and this will be done to the reasonable
satisfaction of EP A.
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(16)

New Effluent Pond Structure: Construction and ~'Ianagement

The proposed new effluent pond structure will be constructed to the
satisfaction of the EPA, Water Authority and the Health Department
and any other relevant statutory agency.

(17)

9.5
(18)

9.6
(19)

The proposed new effluent pond structure will be operated and
managed to the satisfaction of the EPA, Water Authority, the Health
Department and any other relevant statutory agency.

New Effiuent Pond Structure: Effiuent and Slurry
To ensure that the final residue in the new effluent pond structure
conforms to predicted specifications for future management, the plant
effluent, slurry and solid residue quality and discharge rates, will be
monitored to the satisfaction of the EP A. If the quality or quantity of
eft1uent does not conform to predicted specifications and is
unacceptable to the EPA, the effluent will be retreated or otherwise
disposed of to EP A's satisfaction.

New Rffiuent Pond Structure: Leakage
If leakage were detected from the proposed new effluent pond

structure, EPA will be notified immediately. The proponent will take
immediate action to recover leakage and mend the leak and this wiU
be done to the satisfaction of the EP A.

9.7
(20)

New Effiuent Pond Structure: Solids Buildup
Solid residues building up in the new effluent pond structure over the
lifetime of the ponds would be managed to the satisfaction of the EPA
and Health Department.
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(21)

The proponent will be responsible for decommissioning the new
effluent pond structure and rehabilitating the site to the satisfaction of
the EPA.

(22)

The proponent will, at least six months prior to decommissioning the
new effluent pond structure, prepare a decommissioing and
rehabilitation plan to the satisfaction of the EP A.

(23)

Upon decommissioning, the proponent will cease discharge to and
dewater the new pond structure. This wiii be carried out to the
satisfaction of the EP A. The recovered water, if any, will be
evaporated or treated and disposed of, to the satisfaction of the EP A.

(24)

Rehabilitation of the new effluent pond structure site will be carried
out to the satisfaction of the EPA, Health Department, Water
Authority, and any other relevant agency.

(25)

During rehabilitation, the new effluent pond structure will be
stabilized to prevent leakage subsequently occurring even during
periods of high rainfall. This stabilization will be carried out to the
satisfaction of the EPA and the Water Authority.

9.9
(26)

Solid Waste Disposal From Gold Recovery Unit
The proponent will continue to transport contaminated solid waste
residues, resulting from its gold recovery unit, back to its Kambalda
minesite and this will be done to the satisfaction of the EPA and the
I-Iea1th Department. If the proponent \vere to change this practice
and dispose of this solid waste elsewhere, it would only do so after first
obtaining approval from the EPA.
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9.10

(27)

Spillage at Plant

Any new operations at the existing plant will be designed and
operated to contain any liquid spillages and contaminated runoff

within the site boundaries to the satisfaction of the EPA

9.11

Breakage of Effiuent Pipeline

(28)

In the case of spillage to the environment resulting from effluent
pipeline failure, the proponent will immediately inform the EP A of
such spillage, immediately clean up the leakage and as soon as
possible remediate any environmental impact to the satisfaction of
the EPA

9.12

Storage Facilities for Contaminated Liquids and Solids in the
Plant

(29)

All new facilities which are used on site to hold contaminated
materials associated with polluted groundwater recovery or polluted
effluent/slurry or solid waste disposal will be so designed so as to
contain spillage from entering the environment. The design of
containment and recovery methods to be used will be to the
satisfaction of the EP.A.

9.13

(30)

JVIonitoring

Prior to construction of the new effluent pond structure, the
proponent will submit and subsequently implement a monitoring
programme to the satisfaction of the EPA and the Water Authority.
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The monitoring programme will include data outlining existing status of groundwater contamination so
that a bench mark can be set to measure performance of
recovery of polluted groundwater;
proposed sampling period to determine performance m
recovery of polluted groundwater;
monitoring Cooloongup Lake environment for impacts;
parameters to be measured;
sampling sites and times and
reporting times to the EP A.
(31)

9.14

(32)

All sarrtp1es taken in the rnonitoring programme \Vill be analysed in a
laboratory acceptable to the EPi\_.

Security

The proponent will enstJTe that the old and ne'w tailings ponds are
fenced so a~ to avoid public access at all tirnes and that this will be
done to the satisfaction of the EP A.

9.15

(33)

Other Commitments

The proponent will control insects and weeds around the tailings
ponds (evaporation ponds) to the satisfaction of the EPA, the Health
Department and the City of Rockingham.
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(34)

The proponent will modify its polluted groundwater recovery
programme and its tailings pond management procedures, if it cannot
meet licence conditions placed on it by EP A. Such modifications will
be to the satisfaction of the EP A.

(35)

9.16
1

\ 36)..

The proponent will not transfer ownership, control or management
responsibility of groundwater cleanup, tailings ponds management,
solid waste disposal or tailings dams rehabilitation without prior
consultation and arrangements being made which are to the
satisfaction of the EPA and The Hon. Minister for Environment.

General Reporting
Reports will be provided to the EPA as directed by the EP A.
Reporting will include advice to the EPA on the fulfilment of any
Ministerial Conditions and Commitments given by the proponent at
relevant project stages and of \vorks approval and licencing conditions.

Appendix 2
Proponents response to issues raised
during the assessment process

Response to questions raised by the Environmental
Protection Authority, arising from the public revieJ'l-' of
the
WMC
Kwinana
Nickel
Refinery
Consultative
Environmental Review on tailings pond rehabilitation
and effluent management.

Question 1:

Does the proponent intend to consult and take the
advice of CALM regarding the decommissioning and
rehabilit<ltion of the existing tailings dam?

Response:

Commitments 6 to 11 in Section 9.2 of the CER
relate to decommissioning of the existing tailings
darn. Specifically, Commitments 7 to 10 contain an
undertaking to dccommission the pond to the
satisfaction of the EPA, and rehabilitate the pond to
the satisfaction of the EPA, Health Department,
Water

Authority,

Department

of

Resources

Development and any other relevant agency.

The

company believes CALM to be such an agency, and
will consult and take the advice, where appropriate,
of CALM.
Question 2:

Does the proponent intend to consult with CALM
regardit1g
n1onitorinQ of the existin 0a contan11nation
~
"'""
plume and possible impacts on Lake Cooloongup and
the Leda conservation area?
The company and its consultant liaised with CALM
on these issues during preparation of the CER, and
has committed to monitor the Lake Cooloong11p
environment for impacts to the satisfaction of lhc
EPA (Commitment 30). Specific undertakings on the
Cooioongup vegetation are gtven tn Section H.l of
the CER, and this work will be conducted
consultation with CALM.
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in

Monitoring of the contaminant plume in the Leda

locality is being conducted through

~arnpling

of bores

installed for that purpose, and the company will

include results obtained from this rnonitoring in
reports

to

the

Commitment 30.

EPA

rn

accordance

with

The proponent expects copies of

the reports to be distributed by the EPA to relevant
agencies

and

will

consult

with

the

rn

EPA

conjunction with other agencies, including CALM.
Question 3:

Does the proponent commit itself to recovering all
groundwater which has an ammonium sulphate level
equal to or greater than 2 g/L?

Response:

~

11
\Vl!l
recover
contaminated
The
rnoponent
groundwater from that part of the aquifer with the

highest concentration of a1nn1onium sulphate, until:
(i)

groundwater
containing
ammonium
sulphate :Jt 5 g/L or above is recoveree\; and

(ii)

the

any

average

concen1ration

of

ammon1um

sulphate over the aquifer thickness is less than
1.5 g/L at a! I monitor bore locations.
The above will he carried out unless, for a particular
production horc, grounchvater cannot he recovered

at an amtnoniun1

~ulphate

concentration of at 1east

2 g/L, in which case the production bore would be

shut clown

and other bores would continue

opera tc.
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to

Question 4:

Is the proponent willing to take advice of the
iJo...,...,r!n,.c>nt
nf'
~/1 i nes and the Water Authority
1/L-)-'Ul

l!ll\..-l!L

\)!

regard in'' freshwater iniection into the contaminated
aquifer')
...__

Response:

D

.J

The proponent

IS

willing to take advice from the

Department of Mines, the Water Authority, and
i
regarding
poss1'1'J,e
freshwater injection near tl1e eastern edge of Lake
Cooloongup, as outlined and in accordance with the
undertakings given in Section 5.5 of the CER.

other

Question 5:

relevant

agcnctcs

Given that a cleanup criterion has been proposed
and

is

exceeded

further

south

of

the

existing

monitoring programme, is the proponent prepared to
extend the monitoring work so as to properly
estimate the extent of the contamination?

Response:

The proponent believes that the current network of
monitoring bores is adequate to define the current
extent and characteristics of the plume. Existing and
proposed

recovery

bores

(sec

C:ER_,

Figure 7)

are/will be located to enable recovery of the plume
as dcscrihecl in the CER_ The proponent therefore

believes that f:lA..-i1tlnn~1
unnecessary at this time.
ClU'->11.1'-''''--''

Question 6:

rnonitnr!ng

bores

are

t:;; the p_roponent aware that the recovery bores wi11
need to be licensed?

Response:

The proponent is fully aware that the proposed
recovery bores wiii need to he HcensecL and will
apply to WA W ;\ for licences upon approval of the
r•Mh

\..jt"', i"'-..

-J -

Question 7:

Does the proponent helicve that the contamination
plume extends below the Town of Kwinana and, if so,
is there any resulting environmental impact?
likely that an impact will occur in the future?

Response:

!s it

The contaminant plume extends north of the tailings
pond, and underlies part of the Leda locality in the
Town of Kwinana.

The proponent's response to

Question 2 above indicates the monitoring being
conducted
proponent

on

the

has

contaminant
no

evidence

environmental effects have

plume.
that

The
adverse

been caused by the

contamination plume within the area of the Town of
I,see
Q uestron
.
'r;'
Tl1e programme
.
K w1nana
!dJ.
described in the CER will reduce the extent of the
contaminant

plume,

and

the

concentration

of

""
;,,._;
-·-'
',_.
a m... munJ
u1n :,u 1pnate 1n the pln_me, to reduce and
eventually eliminate
the
potential
risk
of

environmental damage.

The proponent therefore

believes that it is unlikely that a significant risk exists
of future environmental impacts with the Town of
Kwin(lnr-l.

Question 8:

In the event of the nickel refinery clo,ling, does the
company understand that it will have long-term
responsibility r·or the existing tailings dam, the
contaminated groundwater and the proposed tailings
clam?
Doe.'i the company rcaiize that if sorr:e
environrnental !rnj)rtct occurs in tile future as a resuit
of any of its activities, it can he held responsible?

Response:

The proponent fully understands the imrlications of
the Environmental Protection Act ( 1986) and it.s
responsihili(ics under the ;\et.
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Question 9:

Could
the
environmental

Response:

No adverse environmental impacts resulting from the
groundwater contamination plume have been

proponent

document

existing

definitively documented.
The company has
conducted numerous stuJics on the contamination
plume, on Lake Cooloongup, and on vegetation
surrounding Lake Coolonngup (see reference list in
the CER document). Currently. monitoring is being
conducted on the plume and on vegetation fringing
Lake Coo[oongup. The CER contains undertakings
on monitoring to be conducted by the company
(Section 8.1 ). and specific commitments related to
environmental impacts (Commitments 5, 30 and 31 ).
tln.acf;r~on
VU'-..,"11.-1'-'''

1 fl.

•~r.

Is the proponent aware of the evolution of hydrogen
sulphide from the Lake Coo!oongup ecosystem? If
so, has contamination of the groundwater caused this
problem?

Response:

Wetland ecosystems such as Lake Cooloongup
commonly evolve hydrogen sulphide gas from the
uc:cu!llf-JU:'illlull

,1~--~~~~--:~:.........

o,f

reduction

1I ph"
,")
I I (_l 'e"
t
.-)
"tr

of

.
organ;c
matter and from

to

hydrogen

the

sulphide.

Sulphur is present in organic rnatter t~nd as sulphate
'
1n nan1nu) unotsnnneu sys j~ems. ("~....)ysterns 01C n1annc
'

•

1

origin, such
considerable

_1 '

•-

_I

j

_

as Lake Cooloongup, may evolve
quantities of hydrogen sulphide.

Anaerobic conditions, such as those present in wet or
waterlogged areas, are conducive to hydrogen
sulphide evolution.
Therefore, the presence of
hydrogen sulphide does nol necessarily indicate a
contamination problem.
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The company is not aware of any substantiated
the ammonium sulphate
contamination plume has caused elevated levels of
nitrogen or sulphur 1n the Lake Cooloongup

ecosystem, although nitrogen levels in the lake arc
known to be high (see Section 1.2.3 of the CER).
Question 11:

When does the refinery intend stopping discharge of
ammon1um sulphate solution to its leaking tailings
dam?

Response:

Effluent disposal to the leaking tailings pond will
cease when the following has been completed:
(i)

the CER is approved;

(ii)

the upgraded
operational;

(iii)

the new effluent pond has been commissioned

reverse

osmosis

plant

1s

(following completion of the current design
work, EPA works approval, CJnd construction).
Question 12:

Does

the

Response:

No cyanide-treated residue will be disposed of to the
new effluent pond (or exisi.ing tailings pond), as

proponent

intend

to

dispose

of

any

specified in Commitment 26 of the CER. Disposal of
solid rcsiducs not containing complcxed cyanide may
he disposed of in accordance with Section 5.3.2 of the
CI'R.
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Question 13:

Is dilution of liquid effluent a viable option to enable
direct treatment hy re,/erse osrnosis?

Response:

Section 5.4.3 of the CER clearly states that (old
tailings) pond liquor and refinery effluent will be
able to he treated directly by the upgraded reverse
osmosis

plant

to

be

installed

subject

to CER

approval. There is therefore no necessity to dilute
cfffu e nl.
·rrcatment of diluted or undiluted effluent is not
possible with the existing treatment plant due to the
presence of suspended solids in the effluent.

Tbe

upgraded system will include filtration to remove
suspended solids (as shown on Figure 9) prior to
treatment by reverse osmosis.
()uestion 14:

Will the resulting residues in the proposed effluent
pond constitute an cnvironrncntal hazard at the end
of the pond or thereafter?

Response:

The proponent does not believe that the rcsiducs
resulting from the operation of the new effluent pond
will constitute an environmental hazard !or the
following reasons:
I"
' j)

The

new

pond

w-ill

he

designed

constructed to an extremely high

and

~tandard.,

as

specified in Section 5.4.5 of the CER, and
suhject to EPA works approval. The pond will
be cornpartmentalized and douhle-lined (c.f. a
single, thin liner in the existing pond), with a
leak recovery system installed between the two
layers. Prior to construction, the area will he

well prepared to minimize the risk of puncture
to the Ii ners.
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(ii)

At the end of the operational life of the
proposed pond structure, rehabilitation to a
standard

approved

by

the

EPA

wili

he

undertaken. This will involve capping of the
structure with a low permeability membrane to
minimize loss of salts (or any solids), if any. to
the environment.
Question 15:

Given that the old effluent pipeline leaked, what
assurance is the proponent giving such that leaks in
the new pipeline will not occur?

Response:

In

the CER

(Section 5.4.4),

the

proponent has

undertaken to construct at least one new polythene
pipeline between the refinery and the new effluent
pond.

This pipeline will be constrnctecl to a high

engineering standard, minimizing the risk of rupture.
The proponent cannot, however, give assurance that

leaks will never occur in the new pipeline. In the
event of leak<Jge, the proponent undertakes to rectify
the problem, as specified in Commitment 2il.
Question 16:

Is the contaminated groundwater affecting Leda
n;Htire re-;ervc?

Response:

The proponent has no evidence that the groundwater
contamination plume is ;1ffecting the Leda nature
reserve, nor i:-:, !t :nv:ne of <1ny evidence of adverse

effects on the reserve. In addition, monitoring of the
plume in the l ,eel a locality has established that the
ph1111e is

w0tcr t::~hle,

a depth of greater than lO rn below the
and therefore not in direct contact with

tile

wcfLJrHls

<11

Led:-1

v;hi-ch

arc

shallow

s11rfacc

expressions of grnundwater (see Figure 4A in the
CER). Deep-rooted vegetation at the site would
therefore have acce" to 10 m of uncontaminated
groundwater overlying the plume.
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Question 17:

Is the vegetation along the eastern bank of Lake
Cooloongup and

the south-west corner of Leda

showing signs of stress associated with

WMCs

contamination problems?
Response:

Vegetation in the Lake Cooloongup area is subject to

an
ongo1ng
monitoring
programme.
and
commitments and undertakings embodied in the
CER. Leda is covered in the proponent's response to
Question 16 above.
Monitoring of vegetation in the vicinity of Lake
Cooloongup prior to 1990 showed

110

signs of stress

clue to the contamination plume from the leaking
tailings

poncl.

l--Iowever,

surveys

in

April

and

September (EM Mattiske and Associates) indicated
possil1le

,signs
tuart,

stress

(predominantly

tn
some
older
trees
Eucalyprus
gompho-

cephaia) to the east of the lake which may he due to
the effects of the
the

stress

contarnin<~lion

h;Js,

however.

rlurne. The cause of
been

not

definitively

identified, nnd most of the older luarts, the younger
I, 11 ,<I rl '·,
',! '·'•I'.• ·1•
1~ P- ''}/'-"-''(:,,-.,
c 1--.n ,-.. i
arc not showing .';tress
.
\_
"'<'

Lil~-i

.sym[Jioms.
Further monitoring of the Lake Cooloongup vicinity
is subject to undertakings given in Section 8.1(ii) and
(iii), andCommitment 30 in the CER.

Question 18:

Does the [HO[Joncnt intend to cover the rchahilitatcd
tailings darn with clay? If so, hy what depth of clay?

Rcsnonse:
1

The

CFR

reh8hilft<tfe

describe:-~

the

rn~~ihle

l\VO

!";1lli11g.s

pnnd,

scenarros

to

:lfier rcrnovai

of

liquor, to provide permanent stnr;tge of the solid
wastes.

The

objective

of

each

is

to

maintain

sufficient water content in the tailings to rmnimize

' f) -

both diffusion of oxygen into the tailings (to prevent
acid generation) and leakc1ge through the tailings.
Both

scenario~

involve capping the tailings n1ass \Vith

a clay layer.
Decisions on the final rehabilitation design will not
be made until dewatering of the pond is nearing
completion. The proponent has rnade a commitment
(CommitmentS) to prepare a decomrnissioning and
rehabilitiltion plan, to the satisfaction of the EPA, at
least six months prior to decomrnissioning of the
pond.
Although final clay layer thickness is still subject to
detailed design, sufficient clay thickness to achieve
moisture control within the tailings mass will be
required.

Preliminary work

indicates that

the

thickness \vi!! need to be in the order of 0.5 m.

Question 19:

Will the dewatering bores around the old tailings
dam be left in pl;\ce to aid recovery of contaminated
water'!

Response:

Yes. Each recovery bore will he maintained untilt.he
grrnnHhV?tt.;:r pun1ped from each bore reacl1es tl1e
nomin;ltcrl end point for pumping (see Question 3).

Question 20:

VVh;lt 1.viU he the ellcct on the 1oc;Ji vegetal ion of the

drawdown from freshwater extraction bores?
Response:

The proponent has proposed freshwater injection in
the vicinity of Lake Cooloongup.

The proposal

would only be implemented following discussion and
agreerTlent with the relevant government authorities,

and would likely he operational for short periods
only, making estimates of total water use very
difficult.

- 1() -

Water for the proposed freshwater injection system
wi!! he drawn upstream of the ammonium sulphate
plume. to the east of the tailings pond (see CER,
Figure 11 ). These hares will need to he licensed by
the Water Authority of Western Australia, and hence
satisfy the Authority's requirements. In any event,
the amount of water drawn will he small compared to
that drawn hy the bores for recovery of contaminated
groundwater.
Question 21:

Is the proponent prepared to commit itself to
rehabilitate the groundwater to the Australian
standards?

Response:

1 !le

proposed

rehabilitation

groundwater described in

the

programme

for

CER has, as

its

criterion for successful conclusion of the programme,

levels of ammonium sulphate in groundwater which
pose no practical threat to the environment, or
danger for human use. Modelling work suggests that
this will entail extraction and treatment orc
groundwater until at least 2005, and that, as recovery
operations
ammonium
decrea~c

continue,
sulphate

the
1n

concentration

recovered

water

of

would

initially, hut would level out due to dilution

effects and the removal of a significant portion of the
Recovery of the residual plume
contamination.
beyond the proposed end-point is not practical and it
is doubtful whether it is achievable.
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Question 22:

le; the groundwater contaminated with iron or other
heavy metals and, if so, what i;; their estimated
impact on the environment?

Response:

The groundwater contains negligible concentrations
of heavy metal. The concentration of nickel, the
highest of the heavy metals, is 0.5 ppm or less from
all monitoring bores, and other metals are much
lower.

This

figure

compares

with

nickel

concentrations of 100 -lOO ppn1 in refinery effluent

currently being discharged to the tailings pond
(CER, Table 2) and potable water supply limits of
134 ppm (USEPA, 19il7).
The low ievel of heavy n1etals 1n groundv10tcr is due
to the effect of the iron content of the solid residue
(lrig1-J pl-I) adsorhing metal ions from solution in the

tailings pond, and to adsorption onto limestone in
the aquifer underlying the tailings pond and in the
general vicinity of Baidivis.
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Appendix 3
List of organisations and members of the public that made
submissions

Department of Conservation and Land Management
TovJn of Kwinana
Ministry oi Economic Development and Trade
Health Department of Western Australia
Conservation of Kwinana's Environment
Conservation Council of Western Australia Ine,
Department of Planning and Urban development

