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Summary and recommendations

The Tiwest Joint Venture (TIV), the proponent, proposes to increase the production of finished
titanium dioxide pigment at its Kwinana Pigment Plant from 64,000 to 80,000 tonnes per
annum (tpa) by undertaking a "debottlenecking” process.

The TIV proposal was received by the Environmental Protection Authority (EPA) in April
1994. The EPA set the level of assessment at Consultative Environmental Review (CER).

The major environmental issues identified during the assessment of the titanium dioxide
pigment plant debottlenecking project were:
. atmospheric discharges of sulphur dioxide (S0,), other reduced sulphur
compounds such as hydrogen sulphide (H,S) and carbon oxy-sulphide (COS), and
nitrogen oxides (NO,);

. marine impacts from wastewater discharges to Cockburn Seund;

. noise emissions;

. radiation; and

. the individual risk of fatality from the plant to the surrounding area.

The proponent's commitments (Section 6) address many of the environmental issues associated
with the debottlenecking proposal. The EPA has recommended further Environmental
Conditions relating to wastewater re-use, noise and risks and hazards.

The EPA 1s aware that from time to time odorous gaseous emissions occur. The EPA considers
that the proponent should maintain optimum scrubbing efficiency on caustic scrubbing
equipment on the existing and proposed Waste Gas Incinerators, to the requirements of the
Department of Environmental Protection, except in cases such as planned maintenance
operations. As this issue can be managed through Part V of the EP act 1986 (licensing), the
EPA has not made a recommendation on the issue.

Following examination of the CER and additional information supplied by the propenent, and
conducting its own investigations into various aspects of the proposal, the EPA considers that it
is environmentally acceptable to debottleneck the existing Kwinana Pigment Plant to a
production capacity of 80,000 tpa of finished titanium dioxide pigment subject to the
proponent’s commitments and the Environmental Protection Authority's recommendations in
this assessment report.

The EPA understands that Tiwest may be considering further expansions to the Kwinana
Pigment Plant in the near future. To avoid unnecessary referrals and to alleviate the need for
assessment at every stage of expansion the EPA has commented on an approach regarding
future expansions (Section 4.8).



Recommendation
Number

Summary of recommendations

1

The Environmental Protection Authority has considered the proposal
by the Tiwest Joint Venture to increase the production capacity of the
Kwinana Pigment Plant from 64,000 tpa to 80,000 tpa of finished
titanium dioxide pigment via a de-bottlenecking process.

The Environmental Protection Authority recommends that the
proposal be considered environmentally acceptable, subject to:

* the Environmental Protection Authority's recommendations in
this report (Section 4); and

* the proponent's consolidated list of environmental management
commitments (Section 6),

The Environmental Protection Authority recommends that the
Recommended Environmental Conditions (Section 6) be the sole
conditions for the proposal by the Tiwest Joint Venture to increase the
production capacity of the Kwinana Pigment Plant from 64,000 tpa to
80,000 tpa, and that they supersede all previous Ministerial
Environmental conditions for the project.

The proponent should examine methods of reducing water
consumption, including wastewater re-use and recycling, and on-site
treatment and re-use, at the pigment plant. To this end, the proponent
should submit a report of this examination to the Environmental
Protection Authority and the Water Authority of Western Australia for
their approval, within six months of any approval of the 80,000 tpa
upgrade.
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To meet the risk criteria established by the Environmental Protection
Authority in Bulletin 627, the proponent should ensure that the
recommendations (1.3.1 to 1.3.3) contained in the VRI (1994) hazard
and risk assessment are implemented. These are:

1. A testing program for all critical trip systems should be
introduced to the plant. The introduction of this system would
lead to a further reduction in risk levels for the plant.

2. In addition to recommendation 1.3.1, a hazard and demand
frequency (trip testing) review should be undertaken. This,
together with the results of this hazard and risk analysis, will
assist in determining a priority procedure for critical trips
throughout the plant.

3. The six LPG vessels are considered to be a high risk area. Their
alignment is towards the plant which is considered to be an
unacceptable exposure. VRI believe that these vessels should be
replaced with a storage configuration utilising larger vessels.
Any alteration should first be evaluated within the context of this
hazard and risk analysis study before proceeding.

Aspects of the Total Hazard Control Plan for the Tiwest pigment plant
that relate to ofif-site releases should also include the adjacent chior-
alkali plant, such that both plants will have a co-ordinated emergency
response in the event of an off-site release. The emergency response
procedures that relate to both the Tiwest Pigment Plant and the
adjacent chlor-alkali plant should be to the requirements of the
Department of Environmental Protection and the Department of
Minerals and Energy.




1. Introduction and background

1.1 Background information

The Tiwest Joint Venture (TJV), the proponent, formerly known as the Cooljarloo Joint
Venture, is a joint venture between Kerr-McGee Chemical Corporation and Ticor Resources Pty
Ltd (formerly Minproc Resources Pty Ltd). The joint venture has developed a fully vertically
integrated titanium minerals processing project in Western Australia based on mineral sands
extracted from the Cooljarloo mine near Cataby. The project consists of:

* amineral sands mine at Cooljarioo, 170kms north of Perth;
* adry separation and synthetic rutile plant at Chandala, 60kms north of Perth; and
* atitanium dioxide pigment plant at Kwinana, 40kms south of Perth (Figure 1).

Each of the above operations has been subject to a previous formal assessment by the
Environmental Protection Authority (EPA). The titanium dioxide pigment plant was assessed in
1989 (EPA Bulietin 373) and 1994 (EPA Bulletin 742).

The TIV integrated mineral sands mining and processing project is subject to a State Agreement
in the "Western Australian Government Mineral Sands (Cooljarloo) Mining and Processing
Agreement Act, No. 68 of 1988".

An Environmental Review and Management Programme (ERMP) was released for the Kwinana
Pigment Plant in July 1988. The ERMP was assessed by the EPA in its report and
recommendations on the proposal (EPA Bulletin 373, 1989). In April 1989, the Minister for
the Environment issued a Ministerial Statement that the proposal by the TJV to construct and
operate a 54,000 tonnes per annum (tpa) Titanium Dioxide Pigment Plant at Kwinana, could be
implemented (Appendix 1). A works approval, and subsequently a licence, were issued to the
proponent to construct and operate the works. Operations at Kwinana commenced in 1991.

In January 1994 the TJV submitted a proposal to increase production from 54,000 tpa to
64,000 tpa by "debottlenecking” certain areas of the Pigment Plant. This proposal required a
Section 46 amendment to Condition 1 of the Ministerial Condition Statement of 26 April 1989,
which restricted the original plant to 54,000 tonnes per annum, as assessed by the
Environmental Protection Authority in Bulletin 373.

In accordance with Section 46(1) of the Environmental Protection Act, the EPA issued its report
and recommendations to the Minister for the Environment (EPA Bulletin 742) in Tune 1994,
Amended Environmental Conditions were published on 19 August 1994 (Appendix 2).

1.2 The proposal

The proponent now proposes to undertake a further "debottienecking” proposal so that the plant
can be up-rated from 64,000 tonnes to 80,000 tonnes per annum of finished titanium dioxide
pigment.

The Environmental Protection Authority set the level of assessment for this debottlenecking
proposal at Consultative Environmental Review (CER).

2. Summary description of proposal

2.1 Overall debottlenecking concept

The Tiwest Joint Venture has proposed a debottlenecking programme so that the plant can
produce 80,000 tpa of finished titanium dioxide pigment.
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The debottlenecking proposal calls for upgrading and modifications to various areas of the
plant. The aim of the project is to streamline areas of the existing production process which
presently inhibit production. These inhibiting areas are associated with a number of prevailing
process conditions (Tiwest Joint Venture, 1994), and include the following:

. blockages of the chiorinator beds ;

. frequency of maintenance. Plant items such as the methanol chiflers require a high degree
of maintenance and it is proposed to remove these chillers, reducing downtime. It is
proposed to modify the chlorinator bed and distributor plate to reduce maintenance.
Maintenance will also be reduced by increasing the diameter of pipework to the titanium
tetrachloride superheaters and pigment treatment tanks.

. throughput capacity. Additional capacity is required for titanium tetrachloride storage and
pumping as well as the heat exchanger system to reduce pressure drops through the
condensation system;

. ancillary process inputs. A second aluminium chloride mixing tank is required. The
pumps and pipework to the titanium dioxide pigment treatment tanks require upgrading as
well as the capacity of the plant air compressor circuit; and

. waste management. Extra capacity is required to handle the increased volumes of waste
process gases as well as liquid and solid wastes.

Table 1 summarises the modifications that are proposed as part of the project (Tiwest Joint
Venture, [994),

TABLE | PROPOSED MODIFICATIONS FOR DEBOTTLENECKING PROJECT

Location Description of Works
Unit 100 SYNTHETIC RUTILE AND COKE HANDLING
° No change.
Unit 200 CHLORINATION, CONDENSATION AND PURIFICATION
° Install second waste gas incinerator and wasie heast boiler.
° Medify chlorinator.
“ Upgrade condensing recitculation pumps,
° Tnstall additional heal exchangers,
° Install fourth TiCly storage tank.
“ Instail spare hydrochloric acid scrubber with bypass pipework,
Unit 300 OXIDATION

Install second aluminium chloride mixing tank.

Replace chillers with larger heat exchanger.

Increase pipe diameter to superhcaters.

insiall fourth vaporiser.

Install additional chlorine gas compressor,

Install second sulphuric acid scrubber with pipework and vaives
Install third demister element.

{nstall sparc aluminium chioride bag hoist.

G o 6 0o o o o

Unit 400 FINISHING
B Upgrade treatment tank feed and discharge pumps,

¢ Install second fines cyclone cluster.

Redesign course cyclonc cluster.

o instail duplicate bucket elevator,

© Upgrade bagging capacity.
Unit 500 UTILITIES AND CHEMICAL STORAGE

° Install third plant air compressor,

° Upgrade capacity of cooling utilities.
Unit 600 WASTE TREATMENT

Install four additional fillration units.
B Increase capacity of ocean outfall pump.
Upgrade Capacity of Distributed Control System.
° Upgrade motor contro! centres.




The major plant modifications that have the potential for significant environmental impact are
discussed in sections 2.2 to 2.3, below. Other proposed plant modifications detailed in the
CER (Tiwest, 1994) required for the 80,000 tpa upgrade, are summarised in Appendix 3.

2.2 Unit 200 - Chlorination, condensation and purification

In Unit 200 synthetic rutile and chlorine gas are reacted together to produce titanium
tetrachloride (TiClg). The processes involved in Unit 200 are chlorination of the synthetic rutile

and condensing and purification of liquid TiCl4. The proposed modifications to Unit 200 are
given below.,

Installation of a second Waste Gas Incinerator and Waste Heat Boiler

Under normal plant operating conditions, all chlorinator process waste gases pass through the
primary Waste Gas Incinerator (WGI), the waste heat boiler, venturi scrubber and sulphur
dioxide scrubber before venting to the atmosphere via the main stack.

Under certain current plant operating conditions, the steam capacity of the waste heat boiler may
be exceeded, and under these conditions it is necessary to "load share". Under the load sharing
arrangement, part of the waste gas stream is diverted to the Standby Thermal Oxidiser (STO)
before venting to the atmosphere. The STO does not have 4 venturi or sulphur dioxide
scrubber, hence sulphur dioxide discharges increase during load sharing.

The existing waste gas incineration systern and waste heat boiler is unable to accommodate
production levels to 80,000 tpa.

It is proposed to install a second Waste Gas Incinerator (WGI) with venturi scrubber, sulphur
dioxide scrubber, demister, stack and waste heat boiler. The combined capacity of the existing
and proposed WGI's will accommodate a production rate greater than 130,000 tpa.

Normally, both WGI's will be operated together. When one WGI trips out or is shut down for
planned maintenance, the other WGI will be used in conjunction with the STO. The
implications are, that under most foresecable situations, there will be no need to use the
emergency stack.,

Tables 5.3 and 5.4 of the CER show a comparison of maximum theoretical emissions under
various operation conditions for the 64,000 tpa and 80,000 tpa production rates respectively.

Installation of a fourth TiCls storage tank

Oun-site storage of TiCly provides a buffer for continued operation of the oxidation section and
allows maximum use to be made of the Nufarm-Coogee chlor-alkali plant capacity. It is
proposed to increase TiCly storage from three to four tanks to accommodate the 80,000 tpa
upgrade. This modification will enable continued operation of the oxidation section for up to
three days while the chlorination section is shutdown. Increased TiCly storage will allow the
chlor-alkali plant to be operated at maximum capacity for fonger periods, thus optimising its
performance while maintaining minimum inventories of liquid chlorine,

2.3 Unit 600 - Waste treatment

Uit 600 consisis of the wastewater treatment plant, waste gas incinerators, sulphur dioxide
scrubber and demister, and solid waste disposal area. Modifications proposed for Unit 600 are
given below.

Instaliation of four additional filtration units

The capacity of the existing wastewater treatment filtration circuit is mnsufficient to accommodate
production to 80,000 tpa. It is proposed to install four additional filtration units to meet the
increased production rate.



Increase capacity of ocean outfall pump

The increased volumes of wastewater generated from the proposed plant upgrade will require
an improvement in pumping capacity to discharge this effluent to the ocean (Cockburn Sound).
It is proposed to increase pumping capacity by installing a larger motor and impeller on the
existing pump.

The wastewater volumes discharged to Cockburn Sound are expected to increase from an
average of 6.4 megalitres per day in 1994 (Tiwest pers. comm., 1995} to approximately 9
megalitres per day for the proposed upgrade. The concentrations of metals in the wastewater
discharge is not expected to increase. This is discussed further in Section 4.4.

3. Environmental impact assessment method

3.1 General

The proposal was referred to the EPA in April 1994, and has been assessed under the
provisions of Part IV of the Environmental Protection Act 1986.

The environmental impact assessment for this proposal followed the Environmental impact
assessment administrative procedures 1993 (Department of Environmental Protection, 1993a).

The proponent's Consultative Environmental Review (CER) was released for a four week
public review period from 17 August 1994 to 17 September 1994.
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assessment process for the EPA) reviewed all submissions made on this proposal and prepared
a list of environmental issues raised in submissions. A list of submitters is provided in
Appendix 7. The TIV has provided a response to the environmental issues raised in
submissions (Appendix 4), and a consolidated list of environmental management commitments
for the Tiwest Kwinana Pigment Plant (Section 6).

Limitation

This evaluation has been undertaken using information currently available. The information has
been provided by the proponent through preparation of the environmental review document (in
response to guidelines prepared by the DEP), by DEP officers ntilising their own expertise and
reference materlal by utﬂmng experience and information from other “State Government
agencies, and by contribution from Environmental Protection Authority members.

The Environmental Protection Authority recognises that further studies and research may affect
the conclusions. Accordingly, the EPA considers that if the proposal has not been substantially
commenced within five years of the date of this report, then such approval should lapse. After
that time, further consideration of the proposal should cccur only following a new referral to

the TP A
10 P,

3.2 Public submissions

The proponent’s CER document was available for public comment for a period of four weeks
between 17 August 1994 and 14 September 1994. Comments were sought on the proposal
from the public, community groups and local and State Government Authorities.

There were four submissions received {Appendix 7). The environmental issues of concern in

the submissions related to: :

. atmospheric discharges including standby stack emissions (sulphur dioxide), emergency
stack usage and emergency stack emissions (carbon oxy-sulphide and hydrogen
sulphide);

. emissions of nitrogen oxides (NOy);



. effluent pond management and wastewater discharges to Cockburn Sound;

. noise;
. radiation levels and radiation management, and
. risks and hazards.

The EPA has considered the submissions received and the proponent's response as part ot the
assessment of the proposal.

4. Evaluation

The EPA has evaluated all the potential environmental issues identified in this report based on
existing information. The principal environmental issues relate to:

. gaseous discharges (sulphur dioxide, reduced sulphur compounds and nitrogen oxides);

. effluent pond management and marine impacts;

. noise;

. radiation management; and

. risks and hazards.

The major proposed modifications to the plant have been discussed in sections 2.1 to 2.3 and a

full listing of the proposed work is given in Table 1. A further description of proposed
modifications is given in Appendix 3.

General evaluation framework principles

In assessing the acceptability of waste discharges to the atmosphere or water bodies, the EPA
uses iwo complementary criteria,

First, discharges of waste must not cause an environmental impact beyond an environmentally
acceptable limit. An unacceptable environmental impact is pollution, and pollutton of the
environment must be prevented or abated. Discharges of waste cause pollution only when their
impact on the surrounding environment exceeds an acceptable limit. The limit may be defined
as a concentration level in the environment, an accumulation of contaminants to an unacceptable
level, or an undesirable change to the environment. This principle is provided for in Section 49
of the Environmental Protection Act, 1986,

Atmospheric environmental impacts are normally assessed via computer modelling which relies
heavily on meteorological data and needs to be verified against measurements {monitoring data)
of the respective air pollutants. The EPA regularly utilises guidelines from bodies such as the
Australian Environment Counci! and National Health and Medical Research Council (AEC and
NH & MRC, 1986), and the Victorian EPA, as a starting point in its assessment of ambient air
quality impacts.

Guidelines from the Australian and New Zealand Environment and Conservation Council
(ANZECC, 1992) are regularly used as a basis in determining potential impacts on fresh and
marine waters,

Second, all reasonable and practicable measures should be taken to minimise the discharge of
waste into the environment, irrespective of the magnitude of the environmental impact. Waste

miiiiisation is central to ensuring the long term protection of the environment while preventing
mdividual emitters from unnecessarily utilising the environment’s capacity to disperse waste
thereby limiting future opportunities which may be considered desirable by the community.

This principle is provided for in Section 51 of the Environmental Protection Act, 1986.



4.1 Sulphur dioxide discharges

4.1.1 Objective

The Environmental Protection Authority's objective is to ensure that the
ambient air quality objectives in the Environmental Protection (Kwinana)
(Atmospheric Wastes) Policy 1992 are met, and the maximum permissible
quantities of sulphur dioxide (SO,) emitted by Tiwest (EPA Bulletin 644,
1992) are not exceeded.

4.1.2 Evaluation framework

The Environmental Protection (Kwinana) (Atmospheric Wastes) Policy 1992 (referred to in this
report as the EPP) provides a basis for the establishment of ambient air quality objectives to
protect the environment (including human health) in the municipalities of Cockburn, Kwinana
and Rockingham. The EPP also provides a mechanism for effective achievement of those
objectives. EPA Bulletin 644 (1992} defines the air quality objectives and associated
regulations for sulphur dioxide and particulates (with the opportunity for other pollutants to be
added at a later date). EPA Bulletin 644 states the maximum permissible emission of sulphur
dioxide, in grams per second, for industries in the Kwinana Industrial Area, including Tiwest.
Bulletin 644 has since been updated (DEP correspondence of 18 January 1995 to Kwinana
Industries).

The maximum permissible emission of SO, from Tiwest is 77.0 grams/second from the Bypass
Incinerator Stack (also known as the Standby Thermal Oxidiser, STO).

The following have been utilised to assess the impacts of sulphur dioxide impacts:

. The Environmental Protection (Kwinana) (Atmospheric Wastes) Policy (1992a);

. EPA Bulletin 644 (1992b); Development of an environmental protection policy for air
quality at Kwinana;

. technical information submitted by the proponent in the CER, particularly Section 5;

. sulphur dioxide monitoring data submitted by the proponent as a requirement of licence
conditions (EPP reporting requirements); and

. response to submissions raised during the formal assessment process,

4.1.3 Public submissions

Submissions related to the efficiency of the sulphur dioxide scrubber and design details of the
second proposed SO, scrubber.
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conditional on the proponent operating the plant within the parameters of the Kwinana EPP and
"increasing the capacity of the waste gas incineration system so that process gases are not
vented directly through the emergency stack without scrubbing”.

An issue raised by the DEP relating to the efficiency of sulphur dioxide scrubbers stated:

"The original Environmental Management Programme (Tiwest, 1989) stated that the SO,
scrubber efficiency is 99% for a gaseous design flow rates of 22500 m3/h and a liquid
design flow rate of 90 m3/h. Appendix B of the CER indicates that emissions from the main
stack are in excess of 5 gfsec for less than 1.3 % of the time (over four days per year),
indicating a scrubber efficiency as low as 72% on occasions. What are the limitations to
scrubber efficiency and/or reliability that result in less than 99% SO, removal? Could
Tiwest provide a commitment to ensure that scrubber efficiency is maintained at 99% for
both the existing and proposed SO, scrubbers? What management procedures would be



implemented to ensure that scrubber efficiency is maintained at 99% and how would this be
monitored?"

The company was asked to submit design details to the DEP of the second SO, scrubber in
terms of engineering design parameters, process control details and maintenance schedules to
confirm that best practice SO, removal is proposed.

4.1.4 Proponent's response
Tiwest made the following response to the submission relating to SO, scrubber efficiency.

"Appendix B of the CER shows that for the period 01/12/93 to 30/06/94, the main stack
emissions were less than 5 grams/second for 98.7% of the time. Calculations of the
emissions rates less than 5 g/sec are imprecise, although a study currently being conducted
by Dames and Moore into calibration of monitoring equipment may enable closer definition
of low level emissions”. The study has confirmed (Tiwest, Dames and Moore, pers.
comm’s., 1995) that emission rates down to 0.5 g/sec of SO, are now able to be measured
with a higher degree of accuracy and confidence than previously determined .

"Tiwest currently ensures that main stack SO, emissions are less than 5 g/sec, apart from
short periods for system maintenance. Tiwest will operate the current and proposed
scrubbing systems to ensure that this level of SO, removal from the main stack is maintained
in an effective and economic manner. The controls on scrubber liquor chemistry that are
now in place to effectively control SO, emission levels will be continued”.

In response to questions relating to details of the second SO, scrubber, Tiwest commented,

... Yiwest plans to install a new additional scrubber with equivalent efficiency to the existing
unit, with a combined joint capacity to handle production levels of 130,000 tpa. Once
scrubber design is finalised, details will be reviewed with DEP prior to installation",

La}

Commitments made by the proponent

The proponent has made commitments regarding the use of the STO in the event that both
WGl's fail (Commitment 7, Section 6):

"The existing Standby Thermal oxidiser (STO) is designed to accommodate a plant
production rate of 80,000 tonnes per annum. In the event that both Waste Gas Incinerators
(WGH) fail, the Proponent commits to scaling back plant production, as necessary, to ensure
that all process waste gases pass through the STO, without load sharing to the Emergency
Stack",

4.1.5 Evaluation

The EPA is concerned that the previously determined SO, emission rates less than 3 g/sec,
were imprecise, However, the proponent has indicated that emission rates down to 0.5 g/sec of
50U, are now able to be measured with a higher degree of accuracy and confidence than
previously determined .

The EPA considers that more accurate determination of SO, levels should now
enable Tiwest plant operators to maintain the operation of caustic scrubbers on
the existing and proposed Waste Gas linchiierators to achieve opilimum
scrubbing efficiency.

Table 5.4 of the CER shows a comparisen of maximum theoretical emissions under various
operational conditions, at the projected production rate of 80,000 tpa. This table indicates that
the maximum theoretical emission from the STO is 80.3 g/sec of SO,, which is higher than the
maximum permissible quantity of 77.0 g/sec in the EPP. This figure of 80.3 g/sec is a
maximum based on the sulphur content of raw materials and is also based on the unlikely event
that both WGT's have tripped out and all process gases are diverted through the STO.



Whilst it appears theoretically possible for Tiwest to exceed the maximum permissible quantity
of 77.0 g/sec in the EPP, the company is bound by the legal requirements of the EPP. Tiwest
have also made a commitment (Commitment 5, Section 6) to maintain atmospheric emissions to
levels and standards agreed with the EPA and DEP.

The STO does not have a SO, scrubber system unlike the existing and proposed WGI's, and as
a result produces the highest emissions of SO, at the Tiwest plant. Only the maximum
permissible quantity of SO, from the Standby Thermal Oxidiser (77.0 g/sec) is defined in
Bulletin 644 for the EPP. For the existing and proposed WGI to be included in the EPP, a
redetermination of the maximum permissible quantities of SO, from the Tiwest plant would
have to be undertaken.

The EPA considers that, in the event that the Department of Environmental
Protection conducts a redetermination, under the provisions of the EPP, of the
maximum permissible quantity of sulphur dioxide from the Standby Thermal
Oxidiser, this redetermination should also include maximum permissible
quantities for the existing and proposed Waste Gas Incinerators.

Until a redetermination is completed, and sulphur dioxide maximum
permissible quantities are allocated for the Standby Thermal Oxidiser and
existing and proposed Waste Gas Incinerators, the Department of
Environmental Protection should set interim licence limits for the existing and
proposed Waste Gas Incinerators.

4.2.1 Objective

The Environmental Protection Authority's objective is to ensure that the
emergency stack is only used for emergency situations and that ambient ground
level concentrations of reduced sulphur compounds do not cause unacceptable
heaith or odour impacts during use of the emergency stack.

4.2.2 Evaluation framework

The following information was used to evaluate the impact of emissions {rom the emergency
stack:

. ernergency stack concentrations of reduced sulphur compounds as predicted in the ERMP
for the Pigment Plant (Maunsell and Partners Pty Ltd, 1988);

s monit nﬂng reports of emer roency § gtack emiggions:

. technical information submitted by the proponent in the CER;

. guidelines for odour threshold concentrations of reduced sulphur compounds; and

. responses to submissions raised during the formal assessment process.

Licence requirements, under the Environmental Protection Act, for the Kwinana Pigment Plant

state that the emergency stack should only be used for one hour at a time, after which the plant
should commence shutdown procedures, unless otherwise approved by the Director (Pollution
Prevention Division). Emissions of reduced sulphur compoundb (carbon 0Xy- sulphlde (COS)
and hydrogen sulphide (H,S)) are emitted from the emergency stack when it is in operation.
These gases have the potential to produce odours outside the boundary of the plant, if ground
level odour threshold concentrations are exceeded.
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The EPA has also received advice from the DEP that there have been occasions when Tiwest
have used their emergency stack for events other than emergencies. These are not covered in
licence conditions and include:

. "purging" the chlorinators. When chlorinators go off-line they may be purged with
nitrogen gas to keep the beds fluidised. This allows the chlorinators to be brought back
on-line quickly, reducing down time; and

. for maintenance operations.
These are discussed further in Section 4.2.5.

4.2.3 Public Submissions

Submissions related to the use of the emergency stack, emergency shutdown procedures,
emergency stack emissions of carbon oxy-sulphide (COS) and hydrogen sulphide (H,S).

Issues ratsed by the DEP stated:

"Are there any other circumstances (besides total power outage) that may result in use of the
emergency stack? These should be presented in a Fault Tree analysis along with frequency
data”.

"In the absence of relevant information relating directly to COS, it is recommended that H,S
be used as 2 guideline. The recommended ground level concentrations for H,S range from
0.14pg/m? (3 minute average, Victorian EPA) to 2.5 ug/m3 (99.5 percentile for one hour;
Dutch star d- ard). Is the 60 minute allowable operating time stﬂl appropriate given th
lnvredged roun d !pw::\l roncantratinme AT rarhan dicnlnhida (Q, \.wubOu ox y xnlphid
(COS) an drogen sulphide (H»S)? What are the cumulative impacts of these reduced
sulphur compounds’? Dispersion modelling and an analysis of the cumulative effects of
COS, €S, and HyS emissions on the environment is required to confirm if the 60 minute
allowable operating time is appropriate”.

[¢ Iy
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4.2.4 Proponent's response

The proponent has stated that the emergency stack has been used when power failures or power
surges have caused temporary loss of the main or standby stack systems. The proponent has
stated:

"It 18 remotely possible that during maintenance of one of the main units, a fault could
develop necessitating use of the emergency stack. If the plant is undergoing maintenance
and one WGI becomes inoperative, the alternative WGI and STO would continue in use. If
the second WGI became inoperative, the emergency stack would then be used. Tiwest
considers the probability of such a situation developing to be extremely low... It is not
Tiwest's mtention to deliberately plan to use the emergency stack during maintenance”,

Tiwest have further stated that:

“There is no potential for deleterious environmental discharge at startup following an
emergency shutdown",

"The odour threshold for COS is 89 wg/m3 (33 parts per billion, Centre for Waste Water
Treatment Odour Research Laboratory Report 30 June 1994). Thus Tiwest does not
anticipate any odour related problems outside the plant boundary".

"The use of H,S as a guideline is not considered appropriate in light of the report from the

[ T"T X%ET_ . T
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"Stack testing of emergency stack discharges during 1994 did not identify the presence of
H-S. The ground level concentration of COS at the plant boundary is expected to be 85.3

tg/m3 (99.9 percentile), below the odour threshold of 89 pg/m3 (33 parts per billion, Centre
for Waste Water Treatment Odour Research Laboratory Report 30/06/94) thus Tiwest does
not anticipate any odour related problems outside the plant boundary".



"There is no technical evidence to suggest that odour related complaints should occur as a
result of use of the emergency stack. If an odour related complaint was received, Tiwest
would immediately investigate ambient air for odour at both the plant boundary and adjacent
industrial premises”,

Since the response to the submissions were received (January 1995), the proponent has
submitted further information (March 1995) regarding modelling of emissions from the
emergency stack. The proponent has stated that there were significant errors in the original
modelling of the emissions scenario:

"The predicted ground level concentrations are too low, and the conclusions are
unfounded".

The proponent has proposed a works programme to address these errors.

"As part of a programme to evaluate the impact of emissions from the emergency stack,
Tiwest proposes to engage Dames & Moore to undertake the followine scope of works:

L. Review air dispersion modelling reports provided by Tiwest along with stack test results
previously performed.

2. Take samples from the emergency stack gas stream and have them analysed to quantify
all emission constituents. The gases that samples will be analysed for include, but will
not be limited to CO, CO,, N3, Oy, SO,, HyS, COS and CS,, and emissions flow rates

measured under a range of plant operating conditions.
Conduct a modelling cxercise for worst case emissions scenarios.
Verity the odour threshold level for carbon oxy sulphide (COS).

5. Prepare a report for Tiwest to allow a comprehensive discussion of results and options
with DEP.

Further, Tiwest will undertake a search internationally for documented research on COS,
particularly as it may refate to the setting of standards and licence levels".

Commitments made by the proponent

The proponent has made the following commitments (Commitments 5 and 8, Section 6) in
relation to the emergency stack:

Commitment 5

"Atmospheric emissions will be maintained to levels and standards agreed with the EPA and
DEP".

Commitment 8

"The proponent comumits to implementing an agreed quarterly reporting procedure with the
Department of Environmental Protection that will provide comprehensive detail of
Emergency Stack usage including time of cccurrence, frequency, duration, reason for use

and estimated composition of emitted gases".

4.2.5 Evaluation

The EPA considers that, given the lack of available literature, potential odour problems can be
evaluated using information submitted by Tiwest for the odour threshold values of COS.

The EPA is concerned that the latest correspondence submitted by Tiwest (10 March 1995}
highlights significant errors in the initial modelling of the emissions from the emergency stack,

However, the EPA is satisfied that the issues associated with the use of the emergency stack
can be managed given the proposed scope of works to be undertaken and the commitments
made by the proponent. The EPA considers that the above commitments made by the
proponent, and Commitment 1 (Section 6) to conduct an environmental audit prior to
conmmissioning at the 80,000 tpa level, are adequate.
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Emergency stack emissions and potential odour probiems beyond the plant
boundary and nearby premises during use of the emergency stack can be
determined as part of the audit (Commitment 1, Section 6). The company has
given the commitment to the implememtation of audit action items.

The use of the emergency stack and licence conditions should then be reviewed
in consultation with the Department of Environmental Protection.

The EPA has considered advice from the DEP that there have been occasions when Tiwest have
used their emergency stack for events other than emergencies, such as "purging" of the
chlorinators and maintenance operations.

Discussions with Tiwest (Tiwest, pers. comm., 1995) indicate that use of the emergency stack
during purging of the chlorinators when they are off-line is unavoidable.

The EPA considers that the emergency stack should only be used for
emergency operations, or for the purposes of shutting down the plant,
Production waste gases should only be discharged through the emergency stack
for a limited period during emergencies and plant shutdowns. This limited
period should be determined between discussions between the DEP and Tiwest
and should be set under the licence conditions for the plant. The propeonent
has also made a commitment to implementing quarterly reporting that will
provide comprehensive details of Emergency Stack usage (Commitment 8).

4.3 Discharges of nitrogen oxides

4.3.1. Objective

The objectives are to ensure that emissions of nitrogen oxides (NOy) do not
cause an environmental or human health problem and that all reasonable and
practicable measures are iaken to prevent or minimise the discharge of nitrogen
oxides.

4.3.2 Evaluation framework
The DEP has advised the EPA on this issue after comparing N O, discharges from the Tiwest
plant to other industries in the Kwinana industrial area.

4.3.3 Public submissions
An issue raised by the DEP stated:

"Throughout the CER, waste stieams are generally estimated to increase by 25%, however
nitrogen oxides (NO,) emissions increase by 48%. These sources should be listed and
quantified, wherc possible. Is the WGI, or any other fuel combustion equipment, to be
mstalled with low NO, technology designs?".

4.3.4 Proponent's response
The proponent has listed the sources of nitrogen oxides at the plant and has estimated total NO,

Toat . - hich amiintes ey gm aversan diorbarom raka L7 10 , . o
emissIons a8 & ;!8 tonnes pei year Wilch SOquUics 1o an S¥Liape GIsVHAZe TS O 4.3 3 graills ool

second. The proponent has stated that, "Tiwest does not plan to equip the WGI or other fuel
combustion equipment with low NO, technology design”.
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4.3.5 Evaluation

The Tiwest plant has many low level sources of NOy, mainly arising from the combustion of
natural gas. The plant is not considered to be a significant producer of nitrogen oxides in the
Kwinana industrial area. However, the EPA considers that Tiwest should investigate the use of
low NO, technology burner equipment for future upgrades and equipment replacements.

4.4 Marine impacts and effluent pond management

4.4.1 Objective

Cockburn Sound is used for a wide variety of uses including commercial
fishing, recreation and industrial uses. The main objectives are to:

¢ protect the beneficiai uses and amenity of Cockburn Sound;

. ensure that sediment quality is maintained or improved such that there is
no detrimental build-up of toxicants in the sediments; and

*

ensure the proper management of the wastewater treatment plant and
effluent storage ponds such that final effluent discharge quality is
acceptable for discharge to Cockburn Sound.

4.4.2 Evaluation frameweork

Moniioring data provided by Tiwest for wastewater discharges, and marine sediment and
mussel sampling, as a requirement of licence conditions, were evaluated againsi water quality
guidelines and existing data for Cockburn Sound. The following were used in the evaluation:

. Draft Western Australian Water Quality Guidelines for Fresh and Marine Waters (EPA
Bulletin 711, 1993a};

. Australian Water Quatity Guidelines for Fresh and Marine Waters (ANZECC, 1992);

. results of marine surveys conducted by the DEP and information from the Southern
Metropolitan Coastal Waters Study (DEP, draft 1995); and
. a report by Kinhill Engincers Pty Lid (December 1994) entitled, "Ocean Cutfali -

Comparison of three years of post-commissioning monitoring with baseline data".

Final effluent quality, as discharged to Cockburn Sound, and the potential effect of effluent on
sediments and mussels was assessed.

Final effluent guality

Tiwest wastewater discharge monitoring data for the period 1993 to 1994 were evaluated
against the guidelines for the protection of aguatic ecosystems (for the production of edible fish,
crustacea and shelifish, Bulietin 711) and Australian Water Quality Guidelines for Iresh and
Marine Waters (ANZECC, 1992). Where no standards were available, discharge
concentrations were compared to sea waler concentrations. These comparisons are presented in
Appendix 5.

Sediments
Kinhill Engineers Pty Ltd (1994) conducted a comparison of haseline data and the last three

| R P B

years of post-commissioning sediment metal levels, as background levels are not available for
the area. This is discussed further in Section 4.4.5.
Mussels

Tiwest monitoring data for metal levels in mussels for the period 1992 to 1994 (Tiwest, 1995}
were compared to other studies of heavy metals in mussels conducted as part of the Sonthern
Metropolitan Coastal Waters Study (Burt and Scrimshaw, 1993; and EPA, draft 1995).
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Burt and Scrimshaw (EPA Technical Series Number 56, 1993) present the results of a
comparative mussel survey conducted in 1977 and 1989 and the EPA (draft, 1995) present the
resuits of surveys conducted in 1994.

Levels of iron, manganese and chromium were compared as these metals were common to the
Tiwest monitoring data and the EPA studies (Appendix 6).

4.4.3 Public submissions

Submissions related to the quality of effluent discharged to Cockburn Sound and effluent pond
management.

The proponent was asked what management practices could be implemented to reduce the Total
Suspended Solids (TSS) in treated wastewater discharged to Cockburn Sound. Tiwest was
asked to provide an estimate of the residence time for waste water in the effluent ponds at
80,000 tpa, and quantify the resultant change in TSS expected as a result of any decrease in the
residence time.

Submissions stated that effluent pond management practices as well as methods to test for
effluent pond liner integrity and procedures for liner repairs, should be included in the
Environmental Management Programme.

One question related to the pH of the wastewater prior to discharge to Cockburn Sound:

"Tiwest have previously highlighted that the pH in the 'clean water pond' tends to go acidic
over a period of time due to bacterial activity. Will this still be a problem during the 80,000
tpa upgrade? What happens if the clean pond is "off spec” with respect to pH and the "dirty
pond" is close to capacity? Ts this scenario valid, if so how often would it be expected to
occur and how would it be managed? Tt is understood that Tiwest are undertaking studies to
determine the cause of pH variations in the clean pond caused by bacterial activity. What are
the outcome of these studies and can the findings be implemented such that these
fluctuations are minimised? Can Tiwest provide regular updates on the study into
identifying and controlling the bacteria present in the effluent ponds?"

In relation to discharges to Cockburn Sound an issue raised by the DEP asked how the
concentrations of waste water parameters (Table 5.5 in the CER) compared to the Draft Western
Australian Water Quality Guidelines for Fresh and Marine Waters (EPA Bulletin 71 1, 1993a)
and Australian Water Quality Guidelines for Fresh and Marine Waters (ANZECC, 1992).

Another question related to the use of mussels at the Tiwest outfall for use as bio monitors as an
indicator of water quality. Mussels are an appropriate choice for the biological monitoring of
heavy metals in marine waters as they obtain the heavy metals predominantly from their food
supply with minor proportions being obtained by ingestion of particulate matter and by direct
uptake from solution (Ritz et al, 1980).

4.4.4 Proponent’s response

The proponent made the following comments in relation to Total Suspended Solids, effluent
residence times, and effluent pond liner integrity.

"Future planned dredging programmes similar to the operation currently underway will
ensure ‘Tiwest remains within licence limits. The Environmental Management Programme
will address this issue. A diver regularly checks silt build-up level in the ponds. Tiwest
will continue to monitor silt build-up and monitor TSS concentrations of water being
discharged. The ponds will be managed to ensure that licence limits for TSS are not
exceeded”.

"It 1s anticipated that residence time in the waste water ponds will reduce to 8 days at the
80.000 tpa production level. The effect of this reduced residence time will be offset by the

additional pond capacity available as the dredging programme proceeds. Tiwest will manage
the pond system to ensure that TSS licence lirnits on waste water discharge are met".

15



"Groundwater monitoring bores have been installed adjacent to the ponds specifically to
check for signs of liner leakage. During the dredging programme, special precautions are
taken to protect the liner integrity, and Tiwest is confident damage will not occur”,

The proponent made the following comments in relation to effluent pH.

"Changes in pond management techniques have improved maintenance of waste water pH
within licence conditions. Tiwest is confident that changes in pond management have
solved the low pH problem. There is no reason to expect that the probiem will recur when
plant production increases to 80,000 tpa".

Recent discussions with Tiwest (Tiwest, pers. comm., 1995) indicate that pH variations in the
effluent discharge are now maintained within licence limits due to the additional dosing of
treated wastewater with sodium hydroxide (caustic soda).

"The studies currently being undertaken to determine the cause of pH variations in the clean
pond are incomplete, but will continue. The final report and proposed corrective actions will
be discussed with DEP",

In relation to discharges to Cockburn Sound and mussels, the proponent made the following
response.

"The concentrations of materials in the wastewater discharge will not change as a result of
the 80,000 tpa project. Only the volume of wastewater discharge will increase”, and,
"historic concentrations of materials in the wastewater compare favourably with those listed
in the guidelines for aquatic environments”.

"Mussels are collected annually from a sampling set grid pattern adjacent to the Tiwest
outfall and monitored for accumulation of metals. To date there have been no indications of
heavy metal accumulation in the mussels sampled. Physiological examination of mussels
does not appear warranted".

4.4.5 Evaluation

The EPA is concerned over the variation in pH and Total Suspended Solids of the final effluent
discharged to Cockburn Sound. The EPA notes that in the Company's triennial report 1992-4
that its effluent has ranged outside licence conditions with respect to pH and Total Dissolved
Solids. However, thc EPA considers that management procedures are now in place to reduce
these variations and maintain effluent quality within licence limits. These issues are to he fufly
addressed in the revised Environmental Management Programme for the plant.

Another issue of concern to the EPA is the volumes of scheme water used by Tiwest at the
Pigment Plant. The Tiwest Kwinana Pigment Plant is one of the largest users of scheme water
in Western Australia. Approximately 6 million litres of water is used daily and is discharged to
Cockburn Sound. With the upgrade to 80,000 tpa this figure is expected to rise to about 9
million litres per day. This water is a resource which should, if possible, be recycled or re-
used for other purposes, other than being discharged into Cockburn Sound.

It was a requirement of an Environmental Condition placed upon the original Tiwest Kwinana
proposal by the Minister for the Environment (Appendix 1, Condition 7) that Tiwest should
investigate methods of water recycling. The EPA again considers that this would be an
appropriate condition to be placed upon the present proposal and has made a recommendation
accordingly (Recommendation 4, Section 5)

The EPA has evaluated the impact of wastewaters discharges on water quality, sediments and
mussels in Cockburn Sound.

Linal effluent quality

The comparison (Appendix 5) of wastewater discharge monitoring data for the period 1993 to
1994 against the guidelines for the protection of aquatic ecosystems (Bulletin 711, 1993b) and
Australian Water Quality Guidelines for Fresh and Marine Waters (ANZECC, 1992) indicates
that the discharge concentration of manganese is greater than the guideline value for the
protection of human consumers of fish and other aquatic organisms.
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The comparison also indicates that discharge concentrations of titanium, calcium, iron,
aluminium and tin are greater than seawater concentrations. After the initial 120-fold dilution
within the mixing zone, these concentrations are similar to seawater concentrations.

A study undertaken by Kinhill Engineers Pty Ltd (1994) for Tiwest, has shown that the
concentrations of certain metals (aluminium oxide, chromium, niobium and zirconium) in the
waters surrounding the outfall have shown increases above those of the baseline data.
However, no clear spatial pattern was detected to indicate a plume effect of the wastewater.
The study recommended that monitoring of the surface waters around the outfall should
continue in order to assess any further increase in levels.

Sediments

Kinhill Engineers Pty Ltd (1994) have conducted a comparison of baseline and post-
commissioning sediment metal levels, as background levels are not available for the area.

The Kinhill study states:

"Certain metals (chromium, iron oxide, manganese, titanium and vanadium) indicate a
possible plume effect at stations to the west and north of the outfall. The elevation of
titanium (a potential marker for the wastewater discharge) above the baseline data at stations
to the north, south and west confirm the spatial extent of enrichment due to the outfall”.

"Radionuclide levels in the sediments surrounding the outfall do not show a consistent
pattern with outfall enrichment. Further monitoring is required in order to ascertain whether
there is a pattern in the radionuclide data”.

Mussels

There are no health standards for manganese, chromium, or iron in food (Nationai Food
Authority, 1992).

The Kinhill (1994) study states;

"Data from the third year of monitoring (ie. 1994} clearly show a relationship between
elevated levels of chromium, manganese, titanium and vanadium in the sediments
surrounding the outfall and tissue levels of the same metals in mussels”.

Appendix 6 shows the increase in manganese levels described in the Kinhill (1994) study.

"Manganese levels measured in the third year, however, are substantially higher than pre-
commissioning values reported by Burt and Scrimshaw (1093)".

"At present there are no criteria for these metals; however, the mussels appear to be healthy
and it 1s unlikely that these levels would be detrimental to their survival. The possible effect
of biomagnification of metals in animals that consume these mussels is unclear”.

Mussel deformities are an indicator of potential heavy metal contamination and may highlight
areas that are susceptible to metal build-up. The EPA considers that useful information can be
gained from the cursory physiological examination of mussels either during or after sampling of
the mussels at the outfall. This requirement is able to be dealt with in discussions with the DEP
or as an addition to licence monitoring conditions,

The Kinhill (1994) study makes conclusions and recommendations relating to monitoring of
various metals in the effluent, sediments and mussels. The study recommends that some
analyses be deleted from Tiwest's monitoring programume. The EPA considers that the findings
of the Kinhill study should be evaluated more closely by the DEP prior to any changes to the
monitoring programme.

The EPA considers that discharge concentrations of metals in the water
celumn, after dilution within the mixing zome, are unlikely to cause a
detrimental impact on Cockburn Sound. However, the EPA concurs with the
Kinhill (1994) study that monitoring should continue to determine if there are
any increasing trends in the levels of metals.
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The EPA also considers that elevated levels of metals in the sediments
surrounding the outfall, and in the tissues of mussels, need to be monitored
further to assess whether the trend is likely to continue. Other potential
sources of these metals, from nearby industries, should also be investigated.

4.5 Noise

4.5.1 Objective

The Environmental Protection Authority's objective is to ensure that the health
and amenity of Kwinana and Rockingham residents is not adversely affected by
noise from the Tiwest Kwinana Pigment Plant.

The proposal for expansion involves the installation of mechanical equipment, which will
contribute to the overall noise output of the Tiwest plant. The objective is to ensure that the
noise emissions meet the requirements of the current Noise Abatement {(Neighbourhood
Annoyance) Regulations, 1979. A comparison has also been made with the draft
Environmental Protection (Noise) Regulations 1995.

4.5.2 Evaluation framework

In 1989, the EPA (Bulletin 373) considered the impacts of noise from the Tiwest plant
acceptable due to the distance from the nearest residence.

Noise measurements and modelling of existing noise emissions and predictions for the
proposed upgrade was undertaken by an independent consultant (Herring Storer Acoustics,
1994). The Herring Storer Acoustics (HSA) report uses the well accepted ENM noise
prediction method to compute noise levels from the Tiwest plant likely to be received at the

nearest residences 2.5 km away.

HSA conducted noise monitoring around the site boundaries of the Tiwest plant, the results of
which indicated levels ranging between 61 and 67 dB(A). These results showed no
identifiable tonal components.

The HSA report states that if the major plant items for the upgrade were engineered, where
practicable, to achieve compliance with the Occupational Health, Safetyv and Welfare
Regulations 1988, resulting in maximum levels of 85 dB (A) at [ metre, the overall noise Ievej
on the eastern boundary would increase by 3 dB(A). This would result in an increase in the
noise contribution from Tiwest of 3 dB{A), to 23 dB(A), at the nearest residence 2.5 km from
the site.

The DEP has reviewed the modelling results and conclusions, and provided comment to the
EPA on this issue.

In evaluating the noise issue, the EPA has also considered the proponent's acceptable
management of plant noise since the commissioning of the pigment plant in 1991,

4.5.3 Public submissions

Submissions related to existing noise emissions and to the predicted increases in noise
emissions as a result of the upgrade. The proponent was asked to identify tonal characteristics
which could be sourced to the plant and comment on appropriate management practices to
ensure that predicted noise levels are consistent with: achieving Licence Conditions; minimising
"creeping noise"; and maintaining a noise environment free of annoying characteristics.

The proponent was asked if they were committed (o 4 noise management and monitoring
programme and the ability of the programme to address unacceptable off site impacts due to
excessive noise or tonal components that may be caused by certain equipment or plant
processes.
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4.5.4 Proponent's response
In response to the above submissions, the proponent made the following comments,

"It is impossible to predict accurately the noise emission levels that may result from the
Debottlenecking project. However most of the proposed changes will be made to existing
equipment, only a small proportion of which is 'noise generating'. Little increase in noise
emission levels is expected”.

"A follow up survey will be undertaken within three months of the completion of the
expansion programme (o assess changes in noise emission levels”.

"Existing predicted levels under worst case conditions at the Kwinana residential area
(2500m from the plant) are 20 dB(A). Predicted levels on completion of the expansion will
increase to 23 dB(A). Both predicted levels are below normal background residential
neighbourhood noise levels. Plant noise emissions are not a contributing factor to
residential noise levels".

"Predicted existing night time levels (calm conditions) at 2500m from the eastern boundary
of the plant are 13 dB(A). This is below background residential neighbourhood noise levels
and the plant noise emissions are not a contributing factor. There are no identifiable tones
that can be attributed to the plant".

"The annual surveys Tiwest now undertakes at the plant boundary and within the plant will
be continued”.

""’hose surveys nclude a wmponcni for tonal analysis to monitor for the presence of,
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"A comparison of annual noise emission levels (in plant and at the boundary) will identify
any "creep” In emissions over time".

"From the noise survey data, predictions of noise levels in residential areas (2500m east of
the plant boundary) will be made to confirm compliance with licence conditions”.

Tiwest has committed (in the Environmental Management Programme) to conduct regular noise
monitoring and will conduct a further noise monitoring programme within three months of the
completion of the expansion programme to assess changes in noise emission levels,

In respome to the abil 1ty of the programme to address unacceptable off site 1mpact°. due to

proce%ses the proponent reSponded

"Unacceptable off site impacts due to excessive noise or tonal components will be identified
by the annual noise monitoring programme. If a problem is identified, appropriate
engineering modifications will be made. However, given the predicted low levels of noise

emissions from the plant, it is extremely unlikely that noise levels or tonal components will
become an issue”.

4.5.5 KEvaluation

The predictions of noise from the proposed upgrade indicate that noise is unlikely to be an
issue, provided the noise emissions of new plant items are controlled within set limits.

The EPA has reviewed the noise modelling data and predictions made by HSA, and notes their
conclusions. The modelling data indicates a noise contribution level of 20 dB(A) resulting
from the existing plant under worst case conditions, increasing to 23 dB(A) after the upgrade.
These results are accepted as representative of the overall impact of the proposal They are well
within the most stringent noise criteria of 35 dB{A) between the hours of 2200 to 0700 hours
(Noise Abatement (Neighbourhood Annoyance} Regulations, 1979) and are consistent with
minimisation of "creeping noise". The measured noise levels of 60-67 dB(A) at the site
boundaries are also in compliance with the Assigned Outdoor Neighbourhood Noise level of 70
dB(A) for a heavy indusirial area (Neighbourhood Annoyance Regulations, 1979). A
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comparison of current noise levels with predicted noise levels for the 80,000 tpa upgrade is
shown in Table 3.

Table 3 Comparison of current noise levels with predicted noise levels for the 80,000 tpa

upgrade

Criteria Current maximum noise  Predicted maximum level Noise regulation
level for 80,000 tpa upgrade (Neighbourhood

(down wind conditions) (down wind conditions) Annoyance
Regulations, 1979)

No_ise at nearest 20 dB(A) 23 dB(A) 35 dB(A)
residential area (2200 - 0700 hrs)
Noise at eastern 67 dB(A) 70 dB(A) 70 dB(A)
boundary of plant

As a worst case, the hi ghest of these noise levels (ie 67 dB(A)) may increase to be equal to the
70 dB(A) assigned level as a result of the proposed upgrade. This level would be in excess of
the proposed Maximum Allowable Noise Level of 65 dB(A) under the proposed draft
Environmental Protection (Noise)} Regulations 1995. The proponent should monitor the
progress of the draft noise regulations with a view to achieving compliance thron gh appropriate
design measures if necessary.

The EPA notes that the predicted noise levels both at the boundary and at the neares
are based on the assumption (Herring Storer Acoustics, 1994), that major plant items for the
upgrade are engineered, where practicable, to achieve a sound level of 85 dB (A) at 1 metre fo

occupational health and safety reasons. The EPA considers that this approach is acceptable,

To ensure that the overall noise impact from the pigment plant on residential
areas and other industrial premises is acceptable, major plant items for the
proposed upgrade should he engineered to result in noise levels, at the
boundary of the premises, that are acceptable to the Department of
‘nvironmental Protection.

4.6 Radiation

4.6.1 Objective

The FEnvironmental Protection Authority's objective is to ensure that
radioactive material is disposed of in an environmentally acceptable manner.

4.6.2 Kvaluation framework

The EPA relies on other government departments, namely the Radiological Council of the
Health Department of Western Australia and the Mines Radiation Sub-Committee of the
Department of Minerais and Energy to provide advice on radiation issues.

A Radiation Management Plan (RMP) to address the potential radiological impact of the
disposal of solid and liquid wastes was produced by TIV in 1989, as an original Ministerial
requirement (Environmenta! Condition 18, Appendix 1) prior to commissioning of the pigment
plant,
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4.6.3 Public submissions

The Town of Kwinana stated that its support for the proponent's debottlenecking project was
conditional on the proponent revising the existing Environmental Management Plan, to include
a radiation management plan.

The Radiological Council provided the majority of questions relating to radiation. Their
submission related to exposure pathways and the increase in radiation levels due to increases in
feedstock usage and the build up of radicactive material over time in certain areas of the plant,
such as the chlorinator bed. A recommendation was made for a suitably qualified professional
with radiation protection expertise to review the proponent's RMP.

Further questions from the Radiological Council related to the likelihood of ingestion of dust
from dried solid waste storage areas and the typical gamma radiation levels.

The proponent was asked to provide a commitment that transportation of solid wastes and other
potentially radicactive waste material {eg chlorinator bricks, contaminated filters and pipes) will
comply with the Code of Practice for the "Safe Transport of Radioactive Substances (1990)" as
published by the Department of the Arts, Sport, the Environment, Tourism and Territories
under the Environmental Protection (Nuclear Codes) Act (1978).

The proponent was asked to consider the use of the National Health and Medical Research
Council (NH&MRC) guidelines for radionuclides in drinking water as a basis for waste water
discharges.

4.6.4 Proponent's response

. hn vodintisan orilameiccin;me tha -
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"As a resuit of the planned increase in production, no further concentration of radioactive
materials will occur above current levels”.

"Transport and disposal of solid waste now occurs in accordance with the approved
Radiation Management Plan. This plan is currently under review, but any amendments will
be approved by the regulatory authorities prior to adoption by Tiwest".

"The residue from the chlorinator beds is checked daily for uranium and thorium content.
The average value (cumulative) can range from 200 - 550 parts per million. This level is not
critical for (chlorinator) bed dumping, but is part of the standard assaying roufing”

"Gamuma activity of the chlorinator bed material is checked regularly....a person would need
to remain within one metre of the chlorinator bed for 8 hours per day, 5 days per week, 30
weeks per year, to receive a dose of 1.5 mSv (milli Sieverts). This dose level is very low".

"The wasle material is stored in a shed where it has a short storage time before transport to
the Cooljarloo minesite for disposal. The filter cake waste has a nominal moisture content of
25%. Water sprays can be uiilised if necessary to further minirmise dust”,

"Gamma level surveys have shown very low activity...a person who remained in the waste
materials shed 1 metre from the waste stockpile for 8 hours per day, 5 days per week, 50
weeks per year, would receive a dose of 1.8 mSv. Tiwest personnel visit the solid waste
shed only sporadically”.

"Tiwest transports all solid process wastes from the Pigment Plant to the Cooljarloc mine
for disposal. This transportation and disposal is in strict accordance with licence
requirements, Ministerial requirements and the commitments given in the current Radiation

Manacement Plan. The Pioment Plant solid wastes are not classified asg radioactive
i 4 .

AL KRN N2 R0 W B ELUED B P B 5 Y LR AN BE ILIMEIL B 141183 3RS ¥ Qe ELR i L1 e welinousie FE AV S AW NG

materiais".

"There will be no increase in radiation levels. Existing exposure pathways will remain
unchanged™.

"Guidelines for radionuclides in drinking water have been compared as a basis for waste
water discharges into the marine environment. The drinking water standards for Gross
alpha and Gross beta levels are both set at 100 mBg/L (Western Australian Water Quality
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Guidelines, 1993), which suggests the Tiwest radionuclides values (Section 5.4.3) are
satisfactory".

Commitments made by the proponent

The proponent has made commitments (Commitments 16, 17 and 18, Section 6) relating to the
reviewing of the existing Radiation Management Plan (RMP) and the disposal and transport of
solid wastes.

The proponent has stated (commitment 16):

"Within three months of approval of the 80,000 tpa project, the proponent will review the
existing Radiation Management Plan (RMP) to the requirements of the Radiological Council
of WA, Department of Minerals and Energy and the DEP",

Commitment 18 states:

"The proponent will develop transport and disposal methods for the plant solid wastes for
the approval of the authorities and will detail the methods to be used in the EMP
(Environmental Management Programme).

4.6.5 Evaluation

The acceptable occupational radiation dose is 100 mSv over a period of five years, with a
maximum dose of 50 mSv in one year, and the dosage for a member of the public is 1 mSv per
year, above background levels (Health Department of Western Australia, pers. comm., 1995),
Considering the long continuous €Xposure time required to receive a dosage of 1.5 mSv per
year from chlorinator bed material, the EPA considers that there is a minimal radiation threat to
members of the public. Members of the public are also not exposed to waste material from the
Tiwest plant.

The EPA considers that radiation issues are manageable given the commitments made by the
proponent to review the Radiation Management Plan to the requirements of the Radiological
Council of WA, Department of Minerals and Energy and the DEP,

4.7 Risks and hazards

7.1 Objective

The Environmental Protection Authority's objective is to ensure that
surrounding industries and residents are not exposed to any undue risks from
the Tiwest plant.

4.7.2 Evaluation framework

The EPA sought advice from the Explosives and Dangerous Goods Division of the Department
of Minerals and Energy in relation to risks and hazards.

Bulletins 611 and 627 (EPA, 1992) outline the EPA's criteria for the assessment of the fatality
risk acceptability of proposed hazardous industrial developments. The Bulletins state the
individual fatality risks acceptable to the EPA for residential, non-industrial activities located in
buffer zones, and sensitive developments such as hospitals and schools.

The risk criteria specified in Bulletin 611 and 627 are as follows:
(1) Arisk level in residential areas of one chance in a million per year (1 x 10-5/y1), or less.

(i) A risk level in "sensitive developments", such as hospitals, schools, child care centres
and aged care housing of between one half and one in a million per year (0.5 x 10-6/yr to

1 x 10-6/y7),
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(iii) Risk levels from industrial facilities should not exceed a target of fifty in a million per
year (50 x 10-6/yr) at the site boundary for each individual facility, and the cumulative
risk level imposed upon an industry should not exceed a target of one hundred in a
million per year (100 x 10-6/yr).

(ivy A risk level for any non-industrial activity located in buffer zone between industrial
facilities and residential zones of ten in a million per year or lower (10 x 10-6/y1).

As a part of the 80,000 tpa upgrade, Tiwest were required to complete a Quantitative Risk
Analysis (QRA) to evaluate possible hazardous events which could produce risk at the plant
boundary and beyond. These hazardous events include releases of titanium tetrachloride,
chlorine and Liquefied Petroleum Gas (LPG). The QRA was conducted for Tiwest by VRJ
Risk Engineers Pty Ltd (1994).

The VRJ (1994) report presents the individual risk criteria for the 80,000 tpa upgrade. The
report highlights significant differences from a previous study (IRM, 1992). These differences
are largely attributed to more refined methods of modelling and Tiwest's ability to contain and
control titanium tetrachloride spillages. The report states:

"The revised results show the 50 x 10-%/yr industrial individual risk contour is within the
plant boundary. The 1 x 10-%/yr individual risk contour extends further than the previous
study results. However, all individual risk contour results calculated comply with the EPA
risk criteria”.

Advice received from the Explosives and Dangerous Goods Division of the Department of
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Nufarm-Coogee chior-aikali plant. The Nufarm-Coogee chior-aikali plant is a dedicaied
chlorine supplier to the pigment plant and chlorine delivery lines go directly from it to the
Tiwest plant.

The DME advice states:

"The (VRI) report is silent on the impact on their dedicated chlorine supplier, Nufarm-
Coogee, due to its special operating status. On the basis of the submitted data, the risks as
determined in the QRA will meet the EPA criteria, other than at the Nufarm-Coogee site.
This is provided Tiwest address the recommendations arising out of the risk analysis
{Section 1.3)".

The appropriate recommendations {rom the VRT (1994) report are:

10-6 1 ¥ t11all tand
% 10-9yr risk contours acuiauy extend into the

"1.3.1 A testing program for all critical trip systems should be introduced to the plant.
The introduction of this system would lead to a further reduction in risk levels
for the plant.

1.3.2 In addition to recommendation 1.3.1, a hazard and demand frequency (trip
testin g) review should be undertaken. Tms, together with the results of this
fidLaIll -’-!Ti(l I"I‘si\ dlidi_y'wrh Vv’ili daaia[ 1il Uulbliiiliiiilg a i.;iiUiiLj Pi\)\,CUULC iUi
critical trips throughout the plant.
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The six LPG vessels are considered to be a high risk area. Their alignment is
towards the plant which is considered to be an unacceptable exposure. VRIJ
believe that these vessels should be replaced with a storage configuration
utilising larger vessels. Any alteration should first be evaluated within the
context of this hazard and risk analysis study before proceeding™.

The DME (DME, pers, comm., 1995) has stated tha

necessitates a specml co-ordinated emergency response system, At present however, the Total
Hazard Control Plan (THCP) for the Tiwest plant does not include the Nufarm-Coogee plant as
the delineated boundary of the THCP only includes the chlorine line where it leaves the
Nufarm-Coogee boundary (Tiwest Pigment Total hazard Control Plan, 1994). For both plants
to be considered integralty (with respect to off-site risk) emergency response aspects of the
THCP that deal with off-site releases for both plants, should be co-ordimated.
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Commitments _made by the proponent

The proponent has made a commitment (Commitment 20, Section 6) relating to risk from the
Pigment Plant.

The commitment states:

"The proponent commits to achieving all appropriate risk criteria for the Pigment Plant as
defined in EPA Bulletin 627 through implementation of risk mitigation measures where
appropriate”.

4.7.3 Evaluation

The EPA has considered the advice from the DME, the recommendations in the VRJ (1994)
report and the commitment made by the proponent.

The EPA considers that, with respect to off-site risk, both the adjacent chlor-alkali and the
Tiwest plants should be considered integrally as the chlorine pipeline is shared between them.
This is consistent with the approach taken in the original assessment of the pigment plant and
chlor-alkali plant (Bulletin 373, 1989). The EPA has made a recommendation accordingly
(Recommendation 5).

4.8 Future expansions of the Tiwest Kwinana Pigment Plant

As stated in Section 1, the EPA has conducted three different assessments for the Tiwest
Kwinana Pigment Plant.

The EPA understands that Tiwest may be considering further expansions (Tiwest, pers.
comm., [995).

The EPA considers that, in order to streamline the approvals process, and to avoid unnecessary
future referrals, Tiwest should conduct an analysis to determine the maximum capacity of the
pigment plant that will satisfy all environmental requirements. Subsequently the proponent
should submit all information supporting an expansion up to that level, assuming that this
expansion was not inconsistent with the company's expectations. This will invariably avoid
unnccessary referrals, leading to a better utilisation of resources, and at the same time will
ensure that there is a technically sound basis for the EPA to make 4 thorough assessment of the
proposal.

The EPA concludes thai ithe proponent should undertake a thorough analysis te
determine the maximum capacity of the pigment plant that will comply with all
environmental requirements. This analysis and supporting information would
then be submitied to the Environmenial Protection Authority for assessment,

The EPA considers that it would be appropriate to conduct this analysis after
the completion of the environmental andit as stated in Commitment 1 of the

Fl

attached schedule of propenent's environmenta] management commitments

{Section 4).

4.9 Proposed changes to environmental conditions and
commitments

In order to provide a single Statement of Environment Conditions from which the
environmental performance of this proposal can be managed and assessed, the DEP has

reviewed the statements issued in 1989 and 1994 {(Appendix 1 and 2).

Some conditions are recommended for deletion as they are no longer relevant to the proposal,
others have been updated and replaced. Where a condition has been fully met by the
proponent, this condition is also recommended to be deleted.
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The Recommended Environmental Conditions in Section 6 of this report are a result of this
review exercise, and assessment of the proposed pigment plant debottlenecking by the EPA.

At the same time as the DEP was reviewing the Environmental Conditions set on this proposal,
the Tiwest Joint Venture was asked to review its commitments and provide a single set of up to
date commitments. The proponent's revised set of Environmental Management Commitments
(April 1995) for the Tiwest Kwinana Pigment Plant is provided as an attached schedule to the
Recommended Environmental Conditions in Section 6.

The proponent has identified three management commitments in the CER. These commitments
relate to the revision of the Environmental Management Programme (Commitment 2 of the
schedule of proponent's environmental commitments, Section 6); the review of the Radiation
Management Plan for the Pigment Plant (Commitment 16) and the commitment to achieving all
appropriate risk criteria (Commitment 20).

The EPA considers that Commitment 1 is particularly worthy of note. Commitment | states:

"The proponent comrmits to an environmental audit of its Pigment Plant at the proposed
80,000 tpa production rate by an external anditor who is acceptable to the Proponent and the
Department of Environmental Protection. The audit scope will be set in consultation and
agreement with both parties and include such issues as compliance with environmental
licence, ministerial conditions and Proponent’s commitments, risk assessment,
environmental operating procedures, continuous improvement and comparison with industry
best practice. The Proponent commits to implementation of audit action items agreed by the
DEP prior to commissioning of the 80,000 tonne per annum project”.

5. Conclusions and Recommendations

The EPA considers that, with the commitment to undertake a comprchensive audit and to
implement audit action items together with the EPA's recommendations and proponent's
commitments, the proposed de-bottlenecking expansion of the existing Kwinana Pigment Plant
can be managed within acceptable environmental levels.

Notwithstanding the above, the proponent should maintain optimum scrubbing efficiency on
caustic scrubbing equipment on the existing and proposed Waste Gas Incinerators, to the
requirements of the Department of Environmental Protection, except in cases such as planned
maintenance operalions.

Following consideration of environmental issues evaluated in Section 4 of this report, the
EPA's review of the previous conditions set on this proposal, the implementation of those
conditions and the commitments given by the proponent, the Environmental Protection
Authority considers that the proposed de-bottlenecking of the Tiwest Kwinana Pigment Plant
from 64,000 tpa to 80,000 tpa is environmentally acceptable and could proceed.

Recommendation 1

The Environmental Protection Authority has considered the proposal by the
Tiwest Joint Venture to increase the production capacity of the Kwinana
Pigment Plant from 64,000 tpa tc 80,000 tpa of finished titaniom dioxide
pigment via a de-bottlenecking process.

The Environmental Protection Anthorit

tv recommends that the proposal be
considered environmenialiy accepiabie, subject

hject to:
+  the Environmental Protection Authority's recommendations in this repori
(Section 4); and

. the proponent's consolidated list of environmental management
commitments (Section 6).
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Recommendation 2

The Environmental Protection Authority recommends that the Recommended
Environmental Conditions (Section 6) be the sole conditions for the proposal
by the Tiwest Joint Venture to increase the production capacity of the Kwinana
Pigment Plant from 64,000 tpa te 80,000 tpa, and that they supersede all
previous Ministerial Environmental conditions for the project.

Recommendation 3

The proponent should examine methods of reducing water consumption,
including wastewater re-use and recycling, and on-site treatment and re-use, at
the pigment plant. To this end, the proponent should submit a repert of this
examination to the Environmental Protection Authority and the Water Authority
of Western Australia for their approval, within six months of any approval of
the 80,000 tpa upgrade.

Recommendation 4

To meet the risk criteria established by the Environmental Protection Authority
in Bulletin 627, the proponent should ensure that the recommendations (1.3.1
to 1.3.3) contained in the VRJ (1994) hazard and risk assessment are
implemented. These are:
1. A testing program for all cri i
plant. The introduction of this system would lead to a further reduction
in risk levels for the plant.

2. In addition to recommendation 1.3.1, a hazard and demand frequency (trip
testing) review should be undertaken. This, together with the results of
this hazard and risk analysis, will assist in determining a priority
procedure for critical trips throughout the plant.

3. The six LPG vessels are considered to be a high risk area. Their
alignment is towards the plant which is considered to be an unacceptable
exposure. VRJ believe that these vessels should be repiaced with a
storage configuration utilising larger vessels. Any alteration should first
be evaluated within the context of this hazard and risk analysis study
before proceeding.

Aspects of the Total Hazard Control Plan for the Tiwest pigment plant that
relate to off-site releases should also include the adjacent chlor-alkali plant,
such that both plants will have a co-ordinated emergency response in the event
of an off-site release. The emergency response procedures that relate to hoth
the Tiwest Pigment Plant and the adjacent chlor-alkali plant shall be o the
requirements of the Department of Environmental Protection and the
Department of Minerals and Energy.

i 1 n tlan
ritical trip systems should be introduced to th
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6. Recommended environmental conditions

Based on its assessment of this proposal and recommendations in this report, the
Environmental Protection Authority considers that the following Recommended Environmental
Conditions are appropriate.

TITANIUM DIOXIDE PIGMENT PLANT, INCREASE IN PRODUCTION CAPACITY TO
80,000 TPA, KWINANA

1 Proponent Commitments
The proponent has made a number of environmental management commitments in order

to protect the environment.

[-1 In implementing the proposal, the proponent shall fulfil the commitments made in the
Consultative Environmental Review, in response to issues raised following public
submissions, and in correspondence of 2 March 1995; provided that the commitments are
not inconsistent with the conditions or procedures contained in this statement.

A schedule of environmental management commitments (April 1995) which will be
audited by the Department of Environmental Protection is included in Environmental
protection Authority Bulletin 77X, and a copy is attached.

[ %

Tmnlamentation
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Changes to the proposal which are not substantial may be carried out with the approval of
the Minister for the Environment.

2-1  Subject to these conditions, the manner of detailed implementation of the proposal shall
conform in substance with that set out in any designs, spectifications, plans or other
technical material submitted by the proponent to the Environmental Protection Authority
with the proposal. Where, in the course of that detailed implementation, the proponent
secks to change those designs, specifications, plans or other technical material in any way
that the Minister for the Environment determines on the advice of the Environmental
Protection Authority, is not substantial, those changes may be effected.

3 Environmental Management Programme
A practical operational plan is needed to implement good environmental management.

Within three months of the formal authority issued to the decision making authorities
under Section 45(7) of the Environmental protection Act 1986, the proponent shall revise
the Environmental Management Programme required by the Ministerial Statement of 26
April 1989 for the pigment plani. This programme shall include the requirement for
submission of brief annual and comprehensive triennial reports to the Department of
Environmental Protection, and shall address, but not be limited to:

Y]
T
o

(1)  air quality monitoring and guality control procedures;
(2) effluent pond management;
(3) noise level measurement, frequency and control;
(4) detection and management of leaks; and
{5y radiation monitoring and managcment {3ee condition 7).
3-2 The proponent shall implement the Environmental Management Programme required by
Condition 3-1.

4 Atmospheric Emissions
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4-1

42

4-3

From operation to decommissioning, the proponent shall maintain the process equipment,
instrumentation and alarm systems consistent with the safety and reliability assessment of
the plant; to the requirements of the Department of Environmental Protection on advice of
the Chief Inspector, Explosives and Dangerous Goods Division of the Department of
Minerals and Energy.

From operation to decommissioning, the proponent shall maintain very high integrity
instrumentation for the control of the plant and for the detection of and response to any
unplanned releases, to the requirements of the Department of Environmental Protection on
advice of the Chief Inspector, Explosives and Dangerous Goods Division of the
Department of Minerals and Energy.

The proponent shall design and operate the plant in a manner which ensures that there is
no odour of reduced sulphur compounds from the plant detectable in the nearest
residential areas.

Wastewater Discharges

The proponent shall only discharge wastewaters into Cockburn Sound which permit the
maintenance of the beneficial uses of the receiving waters, outside the defined mixing
zones.

The proponent shall refer any proposal for wastewater discharge through the Cape Peron
Ocean outfall to the Environmental Protection Authority.

Water reduction, re-use and recycling

Within six months of the tormal authority issued to decision making authorities under
Section 45(7) of the Environmental Protection Act, the proponent shall report on methods
of reducing water consumption, including wastewater re-use and recycling, and on-site
wastewater treatment and re-use, at the Pigment Plant.

The proponent shall implement the methods of water reduction, re-use and recycling
required by condition 6-1 to the requirements of the Department of Environmental
Protection on advice of the Water Authority of Western Australia.

In the event of a major water recycling project commencing in the Kwinana area, the
proponent shall utilise the recycled water produced o the requirements of the Ministers
for Environment, and Water Rescurces and the Minister administering the Mineral Sands
{Cooljarloo) Mining and Processing Act 1988,

Radiation Management

The proponent shall safely manage radiation within the plant site and its environs.
throughout the plant and shall also monitor and manage the potential effects of radiation
arising from the discharge of liquid effluent and the disposal of solid wastes. During
operation, the proponent shall maintain a radiation management programme for the
pigment plant and for the disposal of liquid and solid wastes. This programme shall be to
the satisfaction of the Radiological Council of WA | the Department of Minerals and
Energy and the Department of Environmental Protection.

Within six months of the formal authority issued to decision making authorities under
Section 45(7) of the Environmental Protection Act, and to achieve the objectives of
condition 7-1, the proponent shall prepare a revised radiation management programmc for
the pigment plant and for the disposal of liquid and solid wastes to the requirements of
the Department of Environmental Protection on advice of the Radiological Council of WA
and the Department of Minerals and Energy.
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Risks and Hazards and Emergency Response

The proponent shall maintain and revise the plant emergency plan to take into account all
relevant emergency events, including "plant upset"” conditions, to the requirements of the
Department of Environmental Protection on advice of the Chief Inspector, Explosives and
Dangerous Goods Division of the Department of Minerals and Energy.

Note:
This plan should be fully integrated with the requirements of other neighbouring
Kwinana industries.

To meet the risk criteria published in EPA Bulletin 627 (1992) the proponent shall
implement the recommendations contained in the VRJ (1994) hazard and risk assessment
to the requirements of the Department of Environmental Protection on advice of the
Department of Minerals and Energy. (A copy of these recommendations, 1.3.1to 1.3.3,
1s attached).

Note:

It would be a Department of Environmental Protection requirement that under
Commitment 1, the proponent would require that an audit of risk compliance be
undertaken prior to commissioning of the 80,000 tonnes per annum project.

Within six months of the formal authority issued to decision making authorities under
Section 45(7) of the Environmenial Protection Act, the proponent shall prepare a co-
ordmated emergency response plan to be implemented with the proponent of the adjacent
chlor-alkali plant to the requirements of the Department of Environmental Protection on
advice of the Chief Inspector, Explosives and Dangerous Goods Division of the

Department of Minerals and Energy.
Decommissioning

The proponent shall achieve the satisfactory decommissioning and rehabilitation of the
site and its environs.

At least six months prior to decommissioning, the proponent shal
decommissioning and rehabilitation plan to achieve the objectives of conditio

e
o

-1.
The proponent shall implement the plan required by condition 9-2.

Proponent
These conditions legally apply to the nominated proponent.

No transfer of ownership, control or management of the project which would give rise to
a need for the replacement of the proponent shall take place until the Minister for the
Environment has advised the proponent that approval has been given for the nomination
of a replacement proponent. Any request for the exercise of that power of the Minister
shall be accompanied by a copy of this statement endorsed with an undertaking by the
proposed replacement proponent to carry out the project in accordance with the conditions
and procedures set out in the statement.

Time Limit on Approval
The environmental approval for the proposal is limited.

If the proponent has not substantially commenced the project within three years of the
date of this statement, then the approval to implement the proposal as granted in this
statement shall lapse and be void. The Minister for the Environment shall determine any

LIS NS TANY FUNCONPIS TP RPN, artially e .
guestion as to whether the project has been substantially commenced.
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Any application to extend the period of three years referred to in this condition shall be
made before expiration of that period, to the Minister for the Environment by way of a
request for a change in the condition under Section 46 of the Environmental Protection
Act. (On expiration of the three year period, further consideration of the matter can only
occur following a new referral to the Environmental Protection Authority).

12 Compliance Auditing
To help determine environmental performance, periodic reports on progress in

implementation of the proposal are required.

12-1 The proponent shall submit periodic Progress and Compliance Reports, in accordance
with an audit programme prepared by the Department of Environmental Protection in
consultation with the proponent.

Procedure

1 Unless otherwise specified, the Department of Environmental Protection is responsibie
for assessing compliance with the conditions contained in this statement and for
issuing formal clearance of conditions.

2 Where compliance with any condition is in dispute, the matter will be determined by
the Minister for the Environment.

Notes

1 The proponent is required to hold a licence under the provisions of Part V of the
Environmental Protection Act.

30



Schedule of proponent's environmental management commitments to be audited

by the Department of Environmental Protection

Environmental audit

1.

The proponent commits to an environmental audit of its Pigment Plant at the proposed
80,000 tpa production rate by an external auditor who is acceptable to the Proponent and
the Department of Environmental Protection. ‘The audit scope will be set in consultation
and agreement with both parties and include such issues as compliance with
environmental licence, ministerial conditions and Proponent's commitments, risk
assessment, environmental operating procedures, continuous improvement and
comparison with industry best practice. The Proponent commits to implementation of
audit action items agreed by the DEP prior to commissioning of the 80,000 tonne per
annum project.

Environmental Management Programme

2.

Within three months of approval of the 80,000 tpa debottlenecking project, the proponent
will submit a revised Environmental Management Plan (EMP) for the Pigment Plant to the
Minister for the Environment,

The proponent will implement the EMP for the Pigment Plant site. The EMP will be
reviewed and updated as necessary in consultation with the Department of Environmental

Protection (DEP).

Emergency Response Procedures

4.

The proponent will continually review and modify as necessary its plant emergency
procedures plan. The proponent will maintain a strong and active association with the
Kwinana Industries Mutual Aid group.

Atmospheric Emissions

=
e

Atmospheric emissions will be maintained to levels and standards agreed with the EPA
and the DEP.

The approved system of primary waste gas incinerators and associated scrubbing
equipment and back up combustion chamber will be operated and maintained to reduce
emissions of contaminants from the main and by-pass stacks.

The existing Standby Thermal oxidiser (STO) is designed to accommodate a plant
production rate of 80,000 tonnes per annum. In the event that both Waste Gas
Incinerators (WGT) fail, the Proponent commits to scaling back plant production, as

necessary, to ensure that all process waste gases pass through the STO, without load
sharing to the Emergency Stack.

The proponent comumits to implementing an agreed quarterly reporting procedure with the
Department of Environmental Protection that will provide comprehensive detail of

Emergency Stack usage including time of occurrence, frequency, duration, reason for use
and estimated composition of emitted gases.

Fugitive emissions of Titanium Tetrachloride will be collected by a vacuum pick up
systern connected to a scrubber system.
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Water Usage

10.  Where possible, the proponent will minimise water usage within the plant areas where
water usage can be reduced or recycled, and have a potential to impact on the
environment, will be discussed with the DEP prior to implementation,

Plant Spillages

11. Water circulation systems will, generally, be located over concrete pads or hardstand with
collection areas and sumps. Spills will be collected and routed to a neutralisation system
to join the plant effluent stream.

Stermwater

12.  Contaminated stormwater collected in hardstand areas with collection areas and sumps
will be routed through the waste water treatment plant. Uncontarninated stormwater will
be directed to stormwater sumps at the site.

Effiuent Storage Ponds

13. The setiling ponds will be lined to prevent leaching of liquids into the groundwater. The
proponent will monitor a set of ground water bores adjacent to the ponds to ensure that
the integrity of the liners is maintained.

Details of pond designs, and mitigation procedures in the event of pond leakage will

included in the EMP.
Ground Water

14. The proponent will conduct an on-going ground water monitoring and reporting
programme. :

Liquid Effluent

15. The proponent will dispose of liquid effivents by either discharge into Cock burn Sound
or into the Western Australian Water Authority's Cape Peron sewerage disposal system,
or an alternative system approved by the EPA.

Radiation & Solid Waste

16. Within three months of approval of the 80,000 tpa project, the proponent will review the
existing Radiation Management Plan (RMP) to the requirements of the Radiological

™

Council of WA, Department of Minerals and Energy and the DEP.

17. The proponent will implement the RMP for the Pigment Plant site. The RMP will be
reviewed and updated as necessary in consultation with the Radiological Council of WA,
Department of Minerals and Energy and the DEP.

18. 'The proponent will develop transport and disposal methods for the plant solid wastes for
the approval of the authorities and wil] detail the methods to be used in the EMP.

Neise

19, The proponent is committed to remaining within the EPA guidelines for noise emissions
and undertaking an On-going noise monitoring programme.



Risk

20. The proponent commits to achieving all appropriate risk criteria for the Pigment Plant as
defined in EPA Bulletin 627 through implementation of risk mitigation measures where
appropriate.

21. The capacity of the SNAKE system scrubbers will be sufficient to deal with all possible
releases directed to the SNAKE system.

Decommissioning

22. When operations cease and no further use for the site facilities can be identified, buildings
and equipment will be dismantled, sold or disposed of. The general plant area will then
be cleaned up to a tidy condition.

Equipment used in the titanium dioxide plant will be checked for radioactivity, and where
necessary, decontaminated prior to sale or disposal.

Proposals for clean up procedures will be submitted to the EPA for approval prior to
decommissioning,.
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Appendix 1

Minister's statement of 26 April 1989 inciuding the proponent's
commitments



ASS # 1/OC

Bull #

State #

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED (PURSUANT TO THE
PROVISIONS OF THE ENVIRORMENTAL PROTECTION ACT 1986)

Titanium Dioxide Pigment Plant,
(excluding the Chlor-alkali Pla
the Air Separation Plant)

Cooljarloo Jeint Venture

This proposal may be implemented subject to the

Kwinana
nt and

following conditions:

1. The proponent shall adhere to the proposal aS.aSSQSSEd by the
Environmental Protection Authority and shall fulfi] those
commitments applicable to the Pigment Plant made and listed in

2. The proponent shall include in the Environmental
Programme required under condition 20, a Plan to minimise

tonstruction stage impacts, including nois
and site run-off, to the satisfaction of ¢
Protection Authority before construction b

e, dust

Management

from site works

he Environmental

eging.

3. The proponent shall not allow any unacceptable environmental
impacrtg resulting from, for example, air emissions or effluent
discharge, during start-up of the plant. The proponent shall

include in rthe Environmental Management Programme dervails of
Ranagement provisions which will be used to minimise start-up
lmpacts. This brogramme shall be to the satisfaction of the
Environmental Protection Authicrity before commissioning,

4, The proponent shall include in the Environmental Management
Programme a comprehensive hazard identification and risk
management programme to the satisfaction of the Envirommental
Protection Authority on advice from the Department of Mineg .

\_ﬁm
7th Floor, May Ho!man Centre,
328T,GEORGETSTERRACE‘PERTH.SOOG.WESTERhJAUSTRALM

Fublished on

i -

26 APR 1589

Phone (09) 325 4133

Eamaimyilo (05 e e 9 e

065

——————e




et

The comprehensive hazard identification and risk management
programme shall include, but shall not be limited to, the
following:

(1) safety engineering design;

(2) quanrified risk assessments;

(3) hazard and operability studies (HAZOP) of the facilities;
(4) implementation systems; and

(5) safety reviews during the life of the plant.

The on-going results shall be forwarded to the Environmental
Protection Authority for assessment and te the Department of
Mines.

In the event that the Environmental Protection Authority finds
that the results of the programme are unacceptable, the proponent
shall modify the process and/or operations as required.

From design to decommissioning the proponent shall:

(1) maintain the process equipment, instrumentation and alarm

assessment of the plant; and

(2) install very high integrity instrumentation for the control
of the plant and for the detection of and response to any
unplanned releases;

to the satisfaction of the Environmental Protection Authority on
advice from the Department of Mines.

Prior to commissioning, the proponent shall develop and
iwplement, to the satisfaction of the Environmental Protection
Autbority and other relevant agencies, a plant emergency plan
which takes into acecount all relevant events, including "plant
upset" conditions. This plan shall be fully integrated with the
requirements of the Kwinana Integrated Emergency Management
System (KIEMS).

During the detailed design stage, the proponent shall examine
ways of reducing water consumption and shall submit a report of
this examination to the Envirommental Protection Authority and
the Water Authority of WA for their assessment, prior to
commissioning of the plant. In the event of a major water
tecycling project commencing in the Kwinana area, the proponent
shall utilise the recycled water produced if required to do so by
the Ministers for Environment and Water Resources and the

A

o

Tl

inister administering the Mineral Sands {(Coolijarico) Mining and
Processing Act 1988.
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11.

17.

13,

14,

The proponent shall treat and dispose of effluents in a manner
and to the extent that ensures the protection of the beneficial
uses of the receiving waters outside the defined mixing zones,
and to the satisfaction of the Envirommental Protection
Authority. Currently the criteria for this protection are those
contained in "Water Quality Criteria for Marine and Estuarine
Waters of Western Australia". (Department of Conservation and
Enviromment, Bulletin 103, April 1981).

At least six months prior to commissioning, the proponent shall
prepare and implement a monitoring programme of physical,
chemical and biological parameters of the effluent and the
receiving waters. This monitoring programme shall include
regular reporting of results to the Environmental Protection
Authority and shall be to the satisfaction of the Envirommental
Protection Authority.

If there is any change in the receiving water quality,
unacceptable to the Environmental Protection Authority, the

Environmental Protection Authority.

Any propesal for discharge via the Cape Peron ocutfall shall be
the subject of assessment by the Environmental Protection
Authority.

The proponent shall design the plant so that it can be connected
into a scheme for integrated management and disposal of liquid
effluents from the Kwinana area at a later date, if required to
do so by the Minister for Environment.

The proponent shall ensure that the quality of groundwater at the
preponent’s Cooljarloo minesite 1s protected and that the
rehabilitation of the mine is not jeopardised by disposal of
sclid waste. The proponent shall make a full and detailed
assessment of the disposal of the solid residue, paying
particular attention te the amount and fate of the dissolved
solids in the residue. As part of the Envivonmeuntal Management
Programme, the proponent shall prepare a report on the disposal
of the solid residue, to the satisfaction of the Environmental
Pretection Autherity, at least six months prior to

commissioning.

As part of the Enviremmental Management Frogramme, the proponent
shall report on the performance of the solid residue disposal,
and in the event of unacceptable impacts on the groundwater ox
vegetation rehabilitation, the proponent shall modify disposal
practices to the satisfaction of the Environmental Protection
Authority.

The proponent shall design and operate the plant in a manner
which ensures that there shall be no odour of reduced sulphur
compounds from the plant detectabie in residential areas,

As part of the Environmental Management Programme, the proponent
shall prepare a fault tree analysis of conditions leading to
emissions which may occur during plant upset (notably via
emergency vents), to the satisfaction of the Environmental
Protection Authority.



15.

i6.

17.

18.

19,

If the fault tree analysis indicates that potentially
unacceptable emissions may occur, the Environmental Protection
Authority may require the Proponent to undertake further
dispersion analysis of the emissions and subsequently make
modifications to the plant.

Prior to commissioning and as part of the Environmental
Management Programme, the propenent shall submit a report
describing the procedures for leak detection and repair within
the pigment plant, to the satisfaction of the Environmental
Protection Autherity.

During the detailed design stage, the proponent shall provide
details of:

(1) the characteristics of emitted EAS streams;

(2) the emission control devices; and

(3) the final emission stack heights and design,

to the satisfaction of the Environmental Protection Authority.

At least &6 months prior to commissioning the pigment plant, the
proponent shall prepare and implement the monitering programme
for gaseous emissions and the ambient air environment around the
plant, to the satisfaction of the Environmental Protection
Autherity.

The proponent shall monitor radiation throughout the plant and
shall also monitor and manage the potential effects of radiation
arising from the discharge of liquid effluent and the disposal of
solid wastes. Prior to commissioning, the proponent shall prepare
a2 radiation management programme for the proposed plant and for
the dispesal of liguid and solid wastes. This programme shall be
to the satisfacticn of the Radiclogical Council of WA and the
State Mining Engineer.

To achieve acceptable noise levels the propenent shall:

(1) incorporate noise control as a fundamental criterion in the
design of the plant, and shall ensure that all attenuation
measures considered necessary to address the tonality of the
plant noise emissions and te mest the noise levels deemed
acceptable by the Envirounmental Protection Authority are

incorporated during construction;

(2) prior to commissioning, include a noise level monitoring
programme in the Environmental Management Programme, to the
satisfaction of the Environmental Protection Autherity; and

(3) after commissicning, T
effectiveness of the attenuation measures designed and built
inte the plant, to the satisfaction of the Environmental

Protection Authority.

¢
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20. The proponent shall prepare, in stages as appropriate, an
Environmental Management Programme which deals with specific
aspects of the proposal including, but not limited to:

(1) construction and commissioning impacts (see conditions 2
and 3);

{2) reduction in water use (cee condition /),

(3) monitoring of solid waste disposal at the Cooljarloo mine
site (see condition 12);

(4) monitoring of the liquid effluent and receiving waters (see
condition (9);

(5) detection of leaks in the pigment plant (see condition 15);

(6) air emissions and air quality monitoring (see conditions 14,
16 and 17);

(7) radiation monitoring (see condition 18), and
(8) noise level measurement and control (see condition 19).

The Environmental Management Programme shall include the
requirement for submission of brief annual and comprehensive
triennial reports to the Environmental Protection Authority and
shall be to the satisfaction of the Environmental Protection
Authority.

21. The proponent shall be responsible for decommissioning the plant
and rehabilitating the site and its environs te the satisfaction
of the Environmental Protection Authority. '

22. The propenent shall, at least six months prior to decommissioning,
prepare a decommissioning and rehabilitation plan to the
satisfaction of the Environmental Protection Authority.

23. No transfer of ownership, control or management of the project
which would give rise to a need for the replacement of the
proponent shall take place until the Minister has advised the
proponent. that approval has been given for the nomination of a
replacement proponent. Any regquest for the exercise of that power
of the Minister shall be accompanied by a copy of thils statement
andorsed with an undertaking by the preposed replacement
proponent te carry out the project in accordance with the
conditions and procedures set out in the statement.

A
I

e
Ry

Bob Pearce, MLA
MINISTER FOR ENVIRONMENT

26 APR 1080



COOLJARLCO JOINT VENTURE
TITANTIUM DIOXIDE PIGMENT PLANT

COMMITMENTS

INTRODUCTION

The proponent will prepare an Environmental Management Plan
(EMP) for the pigment plant site.

The EMP will include a Hazard and Operability Study {HAZOP)
and a, Total Hazard Control Plan (THCP). The EMP will be
completed and submitted to the Environmental Protection
Authority (EPA) prior to the commissioning of the plant.

The proponent will prepare a plant emergency procedures plan
which will be prepared in conjunction with and, co-ordinated
into the proposed Kwinana Emergency Plan. The plan will be
prepared and submitted to EPA prior to plant commissioning.

LANDSCAPING

The proponent will prepare a landscape and planting
programme for the site.

PLANT EMISSIONS -
The proponent will engage the services of a Manager,
Environmental, Health and Safety Affairs, to manage the
environmental health and safety concerns of the site.

ATMOSPHERIC EMISSIONS

Atmospheric emissions will be maintained to levels and

ey g T e g At e TDR
standards agreed with the EPA.

An incinerator with a back up combustion chamber will be
installed to reduce atmospheric emission of contaminants
from the main process vent stack.

Fugitive emissions of TiCle. will be collected by a vacuum
pick up system connected to a scrubber system.

WATER

Programmes will be established to minimise water usage,
including where feasible, recycling of water within the
plant circuit.



10.

1.

12.

13.

14.

15.

16.

Water «circulaticon systems will, generally, be located over
concrete pads or hardstand with collection areas and sumps.
Spills will be collected and routed to a neutralisation
system to join the plant effluent stream.

Stormwater run o©off will be collected 1in a surface drain
system and disposed of off site.

The settling ponds will be 1lined to prevent leaching of
liquids into the groundwater. The ponds will be fitted with
an under pond drainage system to intercept any leakage
through the lining that may occur.

Details of the pond design will be included in the EMP,

A groundwater sampling and reporting procedure will be
detailed in the EMP and submitted to the EPA prior to plant
commissioning.

LIQUID EFFLUENT

The disposal of liquid effluents may be by either discharge
into Cockburn Sound or into the Western Australian Water
authorities, Cape Peron sewerage disposal system.

The system selected will be to the approval of the
appropriate authority and detailed in the EMP.

SOLID WASTE

Details of the mine rehabilitation plan, including details
for the disposal of the pigment plant solid waste products
will be outlined in the mine site EMP to be submitted to the
EPA prior to the operation of the Pigment Plant.

The proponent will develop transport and disposal methods
for the plant solid wastes to the approval of the

auvthorities and will detail the methods to be used in the
EMP.

£r

NOISE

The proponent is committed to remain within the EP

guidelines for noise emissions. Monitoring of noise levels,
during construction and operations will be undertaken on
site and off site.

The results of the monitoring will be reported to the EPA.

The noise monitoring programme will be developed in
consultation with the EPA and detailed in the EMP.



17.

18.

i9.

20.

21.

RADIATION

Regular checking and reporting to the appropriate authority
to ensure that the EPA's guideline levels for radiation
levels of wuranium and thorium in feedstock,' sclid wastes,
liquid effluent and product are met and maintained.

Full details of the developed radiation monitering programme
will be included in the EMP.

CHEMICAL STORAGE

The bunded area for the pure TiCls tanks will be designed
to hold 100% capacity of the TiCl. tanks.

The design specification for the TiCl, tanks will be
submitted to the appropriate authorities for approval prior
to construction.

The capacity of the emergency scrubbers will be sufficient
to deal with all possible gaseous leaks from the storage
vessels.

When operations cease and ne¢ further use for the site
facilities <can be identified, buildings and eguipment will
be dismantled, sold or disposed of. The general plant area
will then be cleaned up to a tidy condition.

[

Equipment used in the titanium dioxide plant will be checked
for radiocactivity, and where necessary deccntaminated prior
tc sale or disposal. Cleanup procedures upon project
completion date are detailed in the ERMP.
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COOLJARLOO JOINT VENTURE

Operations Manager — KMM Australia Internationat Pty Ltd

1050 Hay Street Ph +619(03)4810994
West Perth . Fax +619(09)481 1020
Western Australia 6005 Telex AASG306

P0O. Box 966 West Perth

TR PR et T
2nd March, 1989
7 MAR 7

Ref: 629RDS]
File No: E03:017

Mr P. Skitmore

Environmental Protection Authority
1 Mount Street

PERTH WA 6000

Dear Mr Skitmore,

COOLJARLOO MINERAL SAND PROJECT
EWINANA PIGMENT PLANT

by the EPA and reported on in Bulletin 373 contains information

on Chlor-alkali and Air-seperation plants which form part of the
total complex.

The "Titanium Dioxide Pigment Plant ERMP which hag been assessed

To enable management flexibility to be maintained, applications
for individual works approvals for the Chlor-alkali and Air
Sepgration Plants have been lodged with the EPA.

A review of the commitments submitted to the EPA and contained
in Bulletin 373 has been undertaken and commitments relevant to
each plant identified to enable a set of commitments for each
plant to be produced. '

A copy of the commitments for each plant is attached hereto and
we confirm that there are no ommissions from the 1list of
commitments made in the supporting documents.,

Your sincerely
COOLJARLOQ JOINT VENTURE
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Joint Ventures between a subsidiary of KERR-MCGEE CHEMICAL CORPORATION as to a several interest of 50% and
subsidiaries of MINPROC CHEMICAL COMPANY PTY. LTD. as to a several interest of 50%.
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Appendix 2

Amended Minister's statement of 19 August 1994 including the
proponent’'s commitments



1A

1B

24

WESTERN AUSTRALIA
MINISTER FOR THE ENVIRONMENT

STATEMENT TO AMEND CONDITIONS APPLYING TO A PROPOSAL

(PURSUANT TO THE PROVISIONS OF SECTION 46 OF THE
ENVIRONMENTAL PROTECTION ACT 1986)

PROPOSAL: TTTANIUM DIOXIDE PIGMENT PLANT, KWINANA

(EXCLUDING THE CHLOR-ALKALI PLANT AND
THE AIR SEPARATION PLANT) (175A / 867)

CURRENT PROPONENT: ITWEST JOINT VENTURE

CONDITIONS SET ON: 26 APRIL 1989 .-

Condition 1 is amended o read as follows:

Proponent Commitments

The proponent has made a number of environmental managemeilt commiiments in order
to protect the environment,

In implementing the proposal, including the modification to allow an increase in
production to 64,000 tpa of finished titanium dioxide pigment, as reported on in
Environmental Protection Authority Bulletin 742, the proponent shall fulfil those
commitments applicable to the Pigment Plant made and listed in Appendix 2 of
Environmental Protection Authority Bulletin 373; provided that the commitments are not
inconsistent with the conditions or procedures contained in this statement. (A copy of the
commitments is attached).

Implementation

Changes to the proposal which are not substantial may be carried out with the approval of
the Minister for the Environment.

ject o the conditions in this amended statement, the manner of detailed
implementation of the proposal shall conform in substance with that set out in any
designs, specifications, plans or other technical material submitted by the proponent to the
Environmental Protection Authority with the proposal. Where, in the course of that
detailed implementation, the proponent seeks to change those designs, specifications,
plans or other technical material in any way that the Minister for the Environment
determines, on the advice of the Environmental Protection Authority, is not substantial,
those changes may be effected.

"The following condition and procedure are inserted after condition 23;

Compliance Auditing
In order to ensure that environmental conditions and commitments are met, an audit
system 18 required.

Published on
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24-1 To help verify environmental performance, the proponent shall prepare periodic Progress
and Compliance Reports in consultation with the Department of Environmental
Protection.

Procedure

1 The Department of Environmental Protection is responsible for verifying compliance with
the conditions contained in this statement, with the exception of conditions stating that the
proponent shall meet the requirements of ¢ither the Minister for the Environment or any
other government agency.

2 If the Department of Environmental Protection, other government agency or proponent is
in dispute concerning compliance with the conditions contained in this statement, that
dispute will be determined by the Minister for the Environment.

Kevin Minson MLA
MINISTER FOR THE ENVIRONMENT



Proponent's Commitments

TITANIUM DIOXIDE PIGMENT PLANT, KWINANA
(EXCLUDING THE CHLOR-ALKALI PLANT AND THE AIR
SEPARATION PLANT) (175A / 867)

TIWEST JOINT VENTURE
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COOLJARLOO JOINT VENTURE
TITANIUM DIOXIDE PIGMENT PLANT

COMMITMENTS

INTRODUCTION

The proponent will prepare an Environmental Management Plan
(EMP} for the pigment plant site.

The EMP will include a Hazard and Operability Study (HAZOP)
and &, Total Hazard Control Plan (THCP). The EMP will he
completed and submitted to the Environmental Protection
Authority (EPA) prior to the commissioning of the plant.

The proponent will prepare a plant emergency procedures plan
which will be Prepared in conjunction with and, co-ordinated

Yers

into the proposed Xwinana Emergency Plan. The plan will be
bPrepared and submitted to Epa prior to plant commissioning.
LANDSCAPING

The proponent will prepare a landscape and planting
programme for the site.

PLANT EMISSIONS

The proponent will engage the services of a Manager,
Environmental, Health and Safety Affairs, to manage the
environmental health and safety concerns of the site.

ATMOSPHERIC EMISSIONS

Atmospheric emissions will be maintained to levels andg
standards agreed with the EPA.

An  incinerator with a back up combustion chamber will be
installed to reduce atmospheric emission of contaminants
from the main process vent stack,

1Cly will be collected by a vacuunm

Fugitive emissions of Ticl
pick up system connected to a scrubber system.

—ill s 00T AL
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WATER

Programmes will be established to minimise water usage,

including where feasible, recycling of water within the
plant circuit.
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12.

13,

14,

15.

16.

Water circulation systems will, generally, be located over
concrete pads or hardstand with collection areas and sSunps .
Spills will be collected and routed to a neutralisation
system to join the plant effluent stream.

Stormwater run off will be collected in a surface drain
system and disposed of off site.

The settling ponds will be lined to prevent leaching of
liguids 1into the groundwater. The ponds will be fitted with
an under pond drainage system to  intercept any leakage

through the lining that may occur.
Details of the pond design will be included in the EMP.

A  groundwater sampling and reporting procedure will be

detailed in the EMP and submitted to the EPA prior to plant
commissioning,

LIQUID EFFLUENT

The disposal of liquid effluents may be by either discharge
into Cockburn Soung or into the Western Australian Water
Authoriti

es, Cape Peron sewerage disposal system.

The system selected will be to the approval of the
appropriate authority and detailed in the EMP.

SOLID WASTE

Details of the mine rehabilitation plan, including details
for the disposal of the pigment plant solid waste produacts
will be outlined in the mine site EMP to be submitted to the
EPA prior to the operation of the Pigment Plant.

The proponent will develop transport and disposal methods
for the plant solid wastes to  the approval of the

authorities and will detail the methods to be used in the
EMP .

NOISE

The proponent is committed to remain within the EPA
guidelines for noise emissions. Monitoring of noise levels,

during construction and operations will be undertaken on
site and off site.

The results of the monitoring will be reported to the EPA .

The noise monitoring programme will be developed in
consultation with the EPA and detailed in the EMP.
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18.

19,

20,

21,

RADIATION

Regular checking and reporting to the appropriate authority
Lo ensure that the Epa'sg guideline levels for radiation
levels of wuranium and thorium in feedstock, solid wastes,
liquid effluent and product are met and maintained.

Full details of the developed radiation monitoring programme
will be included in the EMP

CHEMICAL STORAGE

The bunded area for the pure TiCly tanks will be designed
to hold 100% capacity of the TiCl. tanks.

The design specification for the TiCls tanks will be
submitted to the appropriate avthorities for approval prior
to construction.

The capacity of the emergency scrubbers will be sufficient
to deal with all possible gaseous leaks from the storage
vessels,

DECOMMISSIONING

When operations cease and no further use for the site
facilities can be identified, buildings and equipment will
be dismantled, so0ld or disposed of. The general plant area
will then be cleaned up to a tidy condition.

Equipment used in the titanium dioxide plant will bhe checked
for radioactivity, and where necessary decontaminated prior

to sale or disposal, Cleaﬁup procedures wupon project
completion date are detailed in the ERMP, '
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STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED (PURSUANT TO THE
PROVISIONS OF THE ENVIRONMENTAL PROTEGTION ACT 1986)

Titanium Dioxide Pigment Plant, Kwinana
(excluding the Chlor-alkali Plant and
the Air Separation Plant)

Cooljarleo Jeint Venture

This proposal way be implemented subject to the fellowing conditions:

1. The proponent shall adhere to the proposal as assessed by the
Environmental Protection Authority and shall fulfil those
commitments applicable to the Pigment Plant made and listed in
appendix 2 of EPA Bulletin 373 (copy of commitments attached) .

™3

The proponent shall include in the Environmental Management
Programme required under condition 20, a2 plan to minimise
construction stage impacts, including noise, dust from site works
and site run-off, to the satisfaction of the Environmental
Protection Authority before construction begins,

3. The proponent shall not allow any unacceptable envirommental
impacts resulting from, for example, air emissions or effluent
discharge, during start-up of the plant. The proponent shall
include in the Environmental Management Programme details of
management provisions which will be used to minimise start-up
impacts. This programme shall be to the satisfaction of the

Environmental Protection Authority before commissioning,

4 The proponent shall include in the Environmental Management
Programme a comprehensive hazard identification and risk
management programme to the satisfaction of the Environmental

Protection Autherity on advice from the Bepartment of Mines.
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The comprehensive hazard identification and risk management
programme shall include, but shall not be limited to, the
following:

(1) safety engineering design;

(2) quantified risk assessments;

(3) Thazard and operability studies (HAZOP) of the facilicies:
(4) implementatien systems; and

(5) safety reviews during the life of the plant.

The on-going results shall be forwarded to the Environmental
Protection Authovity for assessment and to the Department of
Mines.

In the event that the Environmental Protecticon Authority finds
that the results of the programme are unacceptable, the proponent

shall modify the process and/or operations as required.

From design to decommissioning the proponent shall:
prop

(1) maintain the process equipment, instrumentation and alarm
systems consistent with the safety and reliability

assessment of the plant; and

(2) install very high integrity instrumentation for the control
of the plant and for the detection of and response to any
unplanned releases;

to the satisfaction of the Environmental Protection Authority on
advice from the Department of Mines.

s
implement, to the satisfaction of the Environmental Protection
Authority and other relevant agencies, a plant emergency plan
which takes into account all relevant events, including "plant
upset” conditions. This plan shall be fully integrated with the
requirements of the Kwinana Integrated Emergency Management
System (KIEMS),

Prior te commissioning, the proponent shall develop and

During the detailed design stage, the proponent shall examine
ways of reducing water consumption and shall submit a report of
this examination to the Environmental Protection Authority and
the Water Authority of WA for their assessment, prior to
commissioning of the plant. in the event of a major water
recycling project commencing in the Kwinana area, the proponent
shall utilise the recycled water produced if required to do so by
the Ministers for Enviromment and Water Resources and the
Minister administering the Mineral Sands (Cooljarloo) Mining and
Processing Act 1988,
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12.

13.

14,

The proponent shall treat and dispose of effluents in a manner
and to the extent that ensures the protection of the beneficial
uses of the receiving waters outside the defined mixing zones,
and to the satisfaction of the Environmenta! Protection
Authority. Currently the criteria for this protection are those
contained in "Water Quality Criteria for Marine and Estuarine
Waters of Western Australia". (Department of Conservation and
Environment, Bulletin 103, April 1981).

At least six months prior teo commissioning, the proponent shall
prepare and implement a monitoring programme of physical,
chemical and biological parameters of the effluent and the
receiving waters. This monitering programme shall include
regular reporting of results to the Envirommental Protection
Autherity and shall be to the satisfaction of the Environmental
Protection Authority.

If there is any change in the receiving water quality,
unacceptable to the Environmental Protection Authority, the
proponent shall modify the plant to the satisfaction of the
Environmental Protection Authority.

Any proposal for discharge via the Cape Pevon outfall shall be
the subject of assessment by the Environmental Protection
Authority,

The proponent shall design the plant so that it can be connected
into a scheme for integrated management and disposal of liquid
effluents from the Kwinana area at a later date, if required to
do so by the Minister for Environment.

The proponent shall ensure that the quality of groundwater at the
proponent’s Cooljarloc minesite is protected and that the
rehabilitation of the mine is not jeopardised by disposal of
solid waste. The proponent shall make a full and detailed
assessment of the disposal of the solid residue, paying
particular attention to the amount and fate of the dissolved
solids in the residue. As part of the Environmental Management
Programme, the proponent shall prepare a report on the disposal
of the s0lid residue, to the satisfaction of the Environmental
Protection Authority, at least six months prior to
commissioning.

As parl of the Environmental Management Programme, the proponent
shall report on the performance of the solid residue disposal,
and in the event of unacceptable impacts on the groundwater or
vegetation rehabilitation, the proponent shall modify disposal
practices to the satisfaction of the Environmental Protection
Authority,

The preoponent shall design and operate the plant in a manner
which ensures that there shall be no odour of reduced sulphur
compounds from the plant detectable in recidential areas.

As part of the Enviromnmental Management Programme, the proponent
shall prepare a fault tree analysis of conditions leading to
emissions which may occur during plant upset (notably via
emergency vents), to the satisfaction of the Envirommental

Protection Authority.
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16.
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19,

1f the fault tree analysis indicates that potentially
unacceptable emissions may occur, the Environmental Protection
Authority may require the proponent to undertake further
dispersion analysis of the emissions and subsequently make
modifications to the plant.

Prior to commissioning and as part of the Environmental
Management Programme, the proponent shall submit a report
describing the procedures for leak detection and repair within
the pigment plant, to the satisfaction of the Environmental
Protection Authority.

During the detailed design stage, the proponent shall provide
details of:

(1) the characteristics of emitted £38 Streams:

(2) the emission control devices: and

(3) the final emission stack heights and design,

to the satisfaction of the Environmental Protection Authority.

At least 6 months prior to commissioning the pigment plant, the
proponent shall prepare and implement the monitering programme
for gaseous emissions and the ambient air environment around the
plant, to the satisfaction of the Environmental Protection
Authority.

The proponent shall monitor radiation throughout the plant and
shall also monitor and manage the potential effects of radiation
arising from the discharge of iliquid effluent and the disposal of
solid wastes. Prior to commissioning, the proponent shall prepare
a radiation management programme for the proposed plant and for
the disposal of liguid and solid wastes. This programme shall be
to the satisfaction of the Radiological Council of WA and the
State Mining Engineer.

Te achieve acceptable noise levels the proponent shall:

{1) incorporate noise control as a fundamental e¢riterion in the
design of the plant, and shall ensure that all attenuation
measures considered necessary to address the tonality of the

plant

noise emissions and to meet the noise levels deemed
acceptable by the Envirommental Protection Authority are

incorporated during construction;

(2) prior to commissioning, include a noise level monitoring
programme in the Envirommental Management Programme, to the
satisfaction of the Environmental Protection Authority; and
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effectiveness of the attenuation measures designed and built
into the plant, to the satisfaction of the Environmental
Protection Authority.
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The proponent shall prepare, in stages as appropriate, an
Environmental Management Programme which deals with specific
aspects of the proposal including, but not limited to:

(1) construction and commissioning impacts (see conditions 2
and 3):

(2) reduction in water use (see condition 7Yy

(3) monitoring of sclid waste disposal at the Cooljarloo mine
site (see condition 12);

(4) monitoring of the liquid effluent and receiving waters (see
condition (9):

(5) detection of leaks in the pigment plant (see condition 15):

(6) air emissions and air quality monitoring (see conditions 14,
16 and 17);:

{7) radiation monitoring (see condition 18): and
(8) noise level measurement and control {see conditiocn 19},

The Environmental Management Programme shall include the
requirement for submission of brief anmual and comprehensive
triennial reports to the Environmental Protection Authority and
shall be to the satisfaction of the Environmental Protection
Authority.

The proponent shall be responsible for decommissioning the plant
and rehabilitating the site and its environs to the satisfaction
of the Environmental Protection Authority.

The proponent shall, at least six months pricr to decommissioning
prepare a decommissioning and rehabilitatioen plan to the
satisfaction of the Environmental Protection Authoricy.

No transfer of ownership, control or management of the project
which would give rise to a need for the replacement of the
proponent shall take place until the Minister has advised the
propenent that approval has been given for the nomination of a
replacement proponent. Any request for the exercise of that power
of the Minister shall be accompanied by a copy of this statement
endorsed with an undertaking by the proposed replacement
preponent to carry out the project in accordance with rhe
conditions and procedures set out in the statement.

..f—/

Bob Peafce, MiA
MINISTER FOR ENVIRONMENT

26 APR 1089



COOLJARLOO JOINT VENTURE
TITANIUM DIOXIDE PIGMENT PLANT

COMMITMENTS

INTRODUCTION

The proponent will prepare an Environmental Management Plan
(EMP} for the pigment plant site.

The EMP will include a Hazard and Operability Study (HAZQP)
and a ., Total Hazard Control Plan (THCP). The EMP will be
completed and submitted to the Environmental Protection
Authority (EPA) prior to the commissioning of the plant.

The proponent will prepare a plant emergency procedures plan
which will be prepared in conjunction with and, co-ordinated
into the proposed Kwinana Emergency Plan. The plan will be
prepared and submitted to EPA prior to plant commissioning.

LANDSCAPING

The proponent will prepare a landscape and planting
programme for the site.

PLANT EMISSIONS -
The proponent will engage the services of a Manager,
Environmental, Health and Safety Affairs, to manage the
environmental health and safety concerns of the site.

ATMOSPHERIC EMISSIONS

Atmogpheric emissions will be maintained to levels and

standards agreed with the EPA.

An incinerator with a back up combustion chamber will be
installed to reduce atmospheric emission of contaminants
from the main process vent stack.

Fugitive emissions of TiCl. will be collected by a vacuum
pick up system connected to a scrubber system.

WATER

Programmes will be established to minimise water usage,
including where feasible, recycling of water within the
plant circuit.
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12.

13.

14.

15.

16.

Water circulation systems will, generally, be located over
concrete pads or hardstand with collection areas and sumps.
Spills will be collected and routed to a neutralisation
system to join the plant effluent stream.

Stormwater run off will be collected in a surface drain
system and disposed of off site.

The settling ponds will be 1lined to prevent leaching of
liguids into the groundwater. The ponds will be fitted with
an under pond drainage system to intercept any leakage
through the lining that may occur.

Details of the pond design will be included in the EMP.

A groundwater sampling and reporting procedure will be
detailed in the EMP and submitted to the EPA prior to plant
commissioning.

LIQUID EFFLUENT

The disposal of liguid effluents may be by either discharge
into Cockburn Sound or into the Western Australian Water
Authorities, Cape Peron sewerage disposal system.

The system selected will be to the approval of the
appropriate authority and detailed in the EMP.

SOLID WASTE

Details of the mine rehabilitation plan, including details
for the disposal of the Pigment plant solid waste products
will be outlined in the mine site EMP to be submitted to the
EPA prior to the operation of the Pigment Plant.

The proponent will develop transport ang disposal methods
for the plant solid wastes to the approval of the
authorities and will Ggetail the methods to be used in the
EMP.

NOI

iy T
S i

ST
The proponent is committed to remain within the EPA
guidelines for noise emissions. Monitoring of noise levels,

during construction ang operations will be undertaken on
site and off site.

The results of the monitoring will be reported to the EPA.

The noise monitoring programme will be developed in
consultation with the EPA and detailed in the EMP.



17.

18.

19,

20,

21,

RADIATION

Regular checking and reporting to the appropriate authority
to ensure that the EPA's guideline levels for radiation
levels of wuranium and thorium in feedstock, solid wastes,
liguid effluent and product are met and maintained.

Full details of the developed radiation monitoring programme
will be included in the EMP.

CHEMICAL STORAGE

The bunded area for the pure TiCl, tanks will be designed
to hold 100% capacity of the TiCl. tanks.

The design specification for the TiCl. tanks will be
submitted to the appropriate authorities for approval pricr
to construction.

The capacity of the emergency scrubbers will be sufficient
to deal with all possible gasecus leaks from the storage
vessels.

DECOMMISSIONING

When operations cease and no further use for the site
facilities can be identified, buildings and eguipment will
be dismantled, sold or disposed of. The general plant area
will then be cleaned up to a tidy condition,

Equipment used in the titanium dioxide plant will be checked
for radioactivity, and where necessary decontaminated prior
tc sale or disposal. Cleanup procedures upon project
completion date are detailed in the ERMD.

—h efn A D Lad



COOLJARLOO JOINT VENTURE

Operaticns Manager — KMM Australia International Pty Ltd

1050 Hay Street Ph +-619(09)481 0994
West Perth Fax +619(09)4811020
Western Australia 6005 Telex AASGS06
PO. Box 966 West Perth o ——

2nd March, 1989

7 MAR 770
Ref: 629RDS1 ‘
File No: E03:017
186 /%

. ;Z&_l/}f -

Mr P. Skitmore

Environmental Protection Authority
1 Mount Street

PERTH WA 6000

Dear Mr Skitmore,

COOLJARLOO MINERAL SAND PROJECT
KWINANA PIGMENT PLANT

The " Titanium Dioxide Pigment Plant ERMP which has been assessed
by the EPA and reported on in Bulletin 373 contains information

on Chler-alkali and Air-seperation plants which form part of the
total complex.

To enable management flexibility to be maintained, applications
for individual works approvals for the Chlor-alkali and Air
Seperation Plants have been lodged with the EPA,

A review of the commitments submitted to the EPA and contained
in Bulletin 373 has been undertaken and commitments relevant to
cach plant identified to enable a set of commitments for each
plant to be produced.

A copy of the commitments for each plant is attached hereto and
we confirm that there are no ommissions from the list of
commitments made in the supporting documents.

Your sincerely
COOLJARLOC JOINT VENTURE

e
7 5‘.///}

/ vt
G. Neyma

n
GENEY MANAGER - OPERATIONS
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Jeint Venlures between a subsidiary of KERR-MCGEE CHEMICAL CORPORATION as 1o a several interest of 50% and
subsidiaries of MINPROC CHEMICAL COMPANY PTY, LTD. as to a several interest of 50%
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Appendix 3

Other proposed pigment plant modifications



Unit 200 - Chlorination, condensation and purification
Chlorinator modifications

At present the chlorinator bed and distributor plate are subject to occasional blockages, thus
generating increased pressure and uneven bed fluidisation. This results in the need to change
each distributor plate every three to six months. The procedure involves stopping the chlorine
flow and purging each chiorinator with nitrogen for several hours. When the bed is cool, the
bottom is unbolted and removed to enable the distributor plate to be removed. A new plate is
then prepared to replace the existing plate.

It is proposed to replace the bottom of each of the three chlorinators in Unit 200 with a
"roddable” bottom to improve efficiency. Roddable bottoms are designed to remove blockages
occurring in each chlorinator's distributor plate. With the proposed roddable bottoms, it is
expected that the distributor plate replacement procedure may only be necessary once every two
vears.

Upgrade condensing recirculation pumps

Additional circulation of titanium tetrachloride (TiClg) within Unit 200 is required to enable
greater throughput of product. It is proposed to upgrade the condensing recirculation pumps by
increasing the size and impeller diameter of each pump. This upgrade will increase circulation
of raw TiCly from the crude quench tank to the chlorinator crossover and then into the

condensing column.
Installation of additional heat exchangers

Additional heat exchange capacity is required when operating at 80,000 tpa rates to reduce
pressure drop through the condensation system. It is proposed to install a third heat exchanger
to provide additional flow capacity for the condensation circuit and ensure that production is not
restricted by pressure drop.

Installation of a fourth TiCly storage tank

On-site storage of TiCly provides a buffer for continued operation of the oxidation section and
allows maximum use to be made of the chlor-alkali plant capacity. It is proposed to increase
TiCly storage from three to four tanks to accommodate the 80,000 tpa upgrade. This
modification will enable continued operation of the oxidation section for up to three days while
the chlorination section is shutdown. Increased TiCly storage will allow the chlor-alkali plant
to be operated at maximum capacity for longer periods, thus optimising its performance while
maintaining minimum inventories of liquid chlorine,

Installation of a spare hydrochloric acid scrubber with bypass pipework

The waste gas scrubbing syster is susceptible to blockage by solid build-up, which presently
requires a complete Unit 200 shutdown for cleanout. It is proposed to install a second
concentrated hydrochloric acid scrubber with bypass pipework that will allow either scrubber to
be cleaned separately without shutdown of the process.

Unit 300 - Oxidation

on of second aluminium chioride mixing tank

An essential part of the process is to dissolve aluminium chloride into titanium tetrachloride
under controlled conditions. A second mixing tank is required to increase capacity in Unit 300,

Replacement of methanol chillers with a larger heat exchanger

The existing facility uses three methanol chillers to remove the heat load in the sulphuric acid
circuit. These chillers currently require a high degree of maintenance. Every two to three days



it is necessary to shutdown operations and replace a contaminated chiller with a clean chiller.
This volves a down time of two to three hours. The removed chiller must then be serviced
for later reuse.

It is proposed to remove the three chillers thereby reducing down time. The removal of the
chillers will generate a heat load in the sulphuric acid circuit further down into the process. To
offset this problem, a heat exchanger will be installed and cooled with cooling water to reduce
the temperature of the sulphuric acid. The acid will then be directed to the sulphuric acid
scrubber,

Increase pipe diameter to superheaters

At present the piping through the TiCly superheaters in Unit 300 is subject to high pressure
drops which limits throughput. It is proposed to increase the diameter of the piping which will
result in a reduction in pressure loss through the piping and increase the throughput of
vaporised TiCly through the superheaters.

Instaliation of a fourth vaporiser

Fouling of the tube bundle in the vaporisers occurs regularly which requires down time of an
oxidiser while the bundle is being replaced. It is proposed to install a fourth vaporiser unit that
has the ability to act as a replacement spare for any of the three operating units. This will allow
continued operation of the oxidation system while the tube bundle of the fouled unit is being
replaced and increase the on-stream efficiency of Unit 300.

Installation of an additional chlorine gas compressor

it at the increased rates required for 80,000 tpa will result in a
gas to be processed in Unit 300. It is proposed to install another
0 ensure sufficient compressor capacity to meet requirements at

increased production.,
Installation of a second sulphuric acid scrubber with pipework and valves

Increased gas flows in Unit 300 at higher production rates (80,000 tpa) will lead to increased
pressure drop through the sulphuric acid scrubber and result in a process bottleneck. It is
proposed (o install a second sulphuric acid scrubber that will reduce pressure drops at higher

gas flows and ensure efficient scrubbing of the gas.
Installation of a third demister element

Increased gas flows in Unit 300 through the sulphuric acid scrubber and gas compressor will
result in high pressure drops through the demister elements of the process. It is proposed to
install a third demister element which will accommodate the increased gas flows at 80,000 tpa
rates without pressure drops becoming a process bottleneck,

Installation of a spare aluminium chloride bag hoist

Aluminium chloride used in the process must be lifted in ba gs to the plant storage vessel. This
essential raw material is currently hoisted by a single electric chain hoist. If this equipment
fails, continued operation of the process is placed in Jeopardy. Itis proposed to install a spare
aluminium chloride bag hoist which will ensure continuous supply of this raw material.

Unit 400 - Finishing
Unit 400 processes the pigment slurry from Unit 300 and packages dry titanium dioxide (TiO»)

nroduct for gcale The mraceccas 1reed 0 arhisve thic e i e e arcd o laceifiratime ool
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treatment, filtering and drying, micronisation (grinding) and bagging and storage. The
proposed modifications to Unit 400 are discussed below.

Upgrade treatment tank feed and discharge pumps

The (wo treatment tanks in Unit 400 form a component which is concerned with pigment
treatment, filtration and drying. In order to increase throughput, new pumps with bi gger lines



and increased capacity will need to be installed. This wil] result in increased input of TiOy
slurry into the treatment tank and increased output of pigment from the treatment tank into the
filtration process.

Installation of second fines cyclone cluster

Capacity of the existing fines classifying cyclones limits production through Unit 400 to
current levels. It is proposed to install a second fines cyclone cluster of identical design to
dccommodate production to 80,000 tpa.

Redesign of coarse cyclone cluster

The capacity of the existing coarse classifying cyclones is insufficient to accommodate
production to 80,000 tpa. In addition, the flexibility of the existing units is insufficient to meet
the wide range of operating conditions. It is proposed to redesign the coarse cyclones cluster to
accommodate increased production and improve operationai flexibility. However, essentially
the same cyclone design will be used to ensure that classification performance is maintained.

Installation of duplicate bucket elevator

The bucket elevator is an essential piece of equipment in Unit 400, If this equipment hreaks
down, production through the unit must stop. It is proposed to install a duplicate bucket
clevator with maintenance access via monorail which will improve the on-stream efficiency of
Unit 400 and accommodate production to 80,000 tpa.

Upgrade bagging capacity
Final product is bagged in 25 kg paper bags and shipped in 1 tonne lots on wood pallets. The

city of the existing bagging system is insufficient to accommodate production to 80,000
tpa. i is proposed to upgrade the bagging capacity by installing additional bagging machinery

and improving the existing palletising equipment.

Unit 500 - Utilities and chemical storage

Unit 500 incorporates all services supplied to the plant, including water treatment, cooling
water, compressed air, steam generation, snake scrubber system, chemical storage and
refrigeration systems. The proposed modifications to Unit 500 are discussed below.,

Installation of third plant air compressor

A frequently occurring problem in Unit 500 concerns insufficient air being produced to heat up
the chlorinators in Unit 200. The problem arises when air is being stmultaneously fed to Unit
400 for bagging operations and to the chlorinator as a conveying medium. Whilst nitrogen is
used as the conveying medium to the chlorinators under normal operating conditions, air is
periodically required to bring chlorinators back on-line from standby conditions. It is proposed
to instail a third plant air compressor to overcome this probilem.

Upgrade capacity of cosling utilities

The cooling requirements of the process will increase as a result of the proposed increases in
plant capacity. It is proposed to u grade the capacity of the chilled water refrigeration package
and the cooling water circuit by installing another chiller package and upgrading the cooling
water circulation pumps.

Unit 600 - Waste treatment

Unit 600 consists of the wastewater treatment plant, waste gas incinerators, sulphur dioxide
scrubber and demister, and solid waste disposal area. Modifications proposed for Unit 600 arc
discussed below.

Installation of four additional filtration unnits



The capacity of the existing wastewater treatment filtration circnit is insufficient to accommodate
production to 80,000 tpa. It is proposed to install four additional filtration units to meet the
increased production rate.

Increase capacity of ocean outfall pump

Increased volumes of wastewater generated from the proposed plant upgrade will require an
Improvement in pumping capacity to discharge this effluent to the ocean (Cockburn Sound). It
is proposed to increase pumping capacity by installing a larger motor and impeller on the
existing pump.

Other plant upgrades
Upgrade capacity of Distributed Control System

The proposed Pigment Plant upgrade will require installation of additional instrumentation and
process control equipment and it will be necessary to upgrade the control capacity of the
Distributed Control System (DCS).

Upgrade Motor Control Centres

Increasing production capacity will require installation of more motor drives. The capacity of
the existing motor control centres will need to be upgraded to accommodate these additional
electric motors, 1t is proposed to upgrade the Motor Control Centres by installing switchgear,
distribution boards, motor protection panels and monitoring instruments.

Operational changes

The proposed modifications will require a pro rata increase in raw materials and utility services
and generate a corresponding increase in by-products and waste products. Transportation
requirements will also be increased. The effects of these increases are discussed below.

Transport

The Pigment Plant is situated on Mason Road, Kwinana. Traffic volumes along this local two
lane road amount to approximately 3,800 vehicles per day (Dames & Moore, 1993a).

Rockingham Road (Bunbury Highway) is currently the major highway linking Perth and
Fremantle to Kwinana, Rockingham and Mandurah. The road is a [our lane, divided arterial
road which carries approximately 39,500 vehicles per weekday (Dames & Moore, 1993a).
The intersection of Mason Road/Rockingham Road/Mandurah Road is currently being
investigated by the Main Roads with proposals being prepared to create a four-way signalised
Junction,

A pumber of industries in the Kwinana region are serviced by Westrail, including the Pigment
Plant, the Alcoa alumina refinery, the SECWA power station, the CSBP fertiliser plant, the
Western Mining nickel refinery and the AGR sodium cyanide plant. Due to the seasonal nature
of some of the products transported, rail traffic is variable.

. The nearest port facility to the site is at Cockburn Sound, a semi-enclosed marine embayment
which has been developed to accommodate bulk cargo vessels of up to 80,000 tonne capacity.
A major naval facility has been established at Garden Island, whilst nine cargo berths have been
developed on the eastern foreshore for importing and exporting raw and processed materials.
The Pigment Plant uses the BHP bulk handling port facilities for synthetic rutile storage and
coke importing and storage. Pigment export is through the port of Fremantle.



Infrastructure and integration with Kwinana industries

The existing Pigment Plant uses utility services and infrastructure facilities located within the
Kwinana Industrial Area. The plant is also integrated with several industrial establishments
located nearby.

As an outcome of this proposal, demand for utilities/infrastructure and interaction hetween
establishments will generally increase on a pro rata basis. Based on the existing rated capacity
of 64,000 tpa the proposal represents an increase of 25 percent.

The following additional utilities and raw materials will be required:
Imported materials:

- petroleum coke.

Utilities:

- gas;

- electricity; and

- water,

Suppliers of locally purchased materials:

- Pinus radiata pallets;

- paper pigment bags;

- plastic sheet;

bulk bags;

- dunnage bags (sea container pneumatic packing material);
- sand;

- caustic soda;

- chlorine;

- lime;

- nitrogen;,

- oXvgen;

- liquefied petroleum gas;

- sodium aluminate;

- sodium silicate;

- sulphuric acid; and

- synthetic rutile.

Increased demand for raw materials will most likely be met by the following industries:

. Nufarm Coogee (caustic soda and chlorine);

. CSBP & Farmers (sulphuric acid);

. Coogee Chemicals (sodium aluminate and sodium silicate);
° Liquid Air {oxygen and nitrogen);

. Westarmers LPG Plant (LPG bullets); and
. Cockburn Cement (lime).

The proposal will generate 5,000 tpa of anhydrous hydrochloric acid which will be either sold
or neutralised through the wastewater treatment plart.



Discussions between Tiwest and its local raw material suppliers have indicated that existing

facilities will be adequate to meet Tiwest's increased demand without major modifications or
additions to installed equipment,
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Proponent's response to issues raised in submissions
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TIWEST JOINT VENTURE

Operalions Manager - TIWEST Pty Ltd (A.C.N. 00% 343 364)

1 Brodie Hali Drive, Beniley, Western Australia 6102
' P.C. Box 381, Como, Western Austratia, 6152
Facsirnile +61 9(09) 365 1380 Telex AASE306
Telephone +61 9(08) 365 1333

4 January 1995

Director :
Evaluation Division :
Department Environmental Protection _? - 4 JAN1935 5
Level 8 : |
Westralia Square L J‘?é/%’:l’;j’z: s B0 ;
141 St Georges Terrace ' ‘ _ -

PERTH WA 6000 Co e g RS

Dear Sir

Titanium Dioxide Pigment Plant at Kwinan

Production Debottlenecking to 80,000 tpa (882)
{Your Ref. 186/85/2 of 19 December 1994)

Attached are Tiwest's responses to your final list of questions. We trust the
Environmental Protection Authority can now proceed with finalising its assessment,

Yours faithfully

© .© . DJCHARLES
’ \\ \M;nager Corporate Services

CC S H Livingsten - Kwinana
B J Montgomery - Bentley
CSO7BHOP

5194HREG

Joint Ventures between a subsidiary of KERR-MCGEE CHEMICAL CORPORATION as 1o a several interest of 50% and
subsidiaries of MINPROC RESOURCES PTY. LTD. (A.C.N. 002 378 847) as 1o a several interesl of 50%,
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Responses to Question Arising from Consultative Environmental Review (CER)

Titanium Dioxide Pigment Plant at Kwinana
Production Debottlenecking to 80,000 tpa

L g

Sulphur Dioxide Discharges

1.1

SO2 Scrubber

It is stated in the original EMP that the existing SO, scrubber efficiency is
99% for a gaseous design flow rates of 22 500 m3h and a liquid design fiow
rate of 90 m¥%h. The CER states the maximum theoretical S0, mass
emission rate from the unscrubbed standby stack is equal to 64.5 g/sec from
84 0CO tpa production, and hence it can be concluded the mass load the
SO, scrubber handles will never exceed this value significantly. The SO,
mass emission rate from the scrubber should therefore not exceed 0.64
g/sec.

Question

Appendix B of the CER indicates that emissions from the main stack are in
excess of 5 g/sec for less than 1.3% of the time (over four days per year),
indicating a scrubber efficiency as low as 72% on occasions. VWhat are the
limitations to scrubber efficiency and/or refiability that result in less than 99%
S0, removal?  Could Tiwest provide commitment to ensure that scrubber
efficiency is maintained at 99% for both the existing and proposed SO,
scrubbers? What management procedures would be implemented to ensure
that scrubber efficiency is maintained at 99% and how would this be

monitored?
Response

The existing SO, scrubber was designed to operate at 99% efficiency and
this value is quoted in the Environmental Management Programme (EMP).
Appendix B of the CER shows that for the period 01/12/93 - 30/06/94, the
main stack emissions were less than 5 g/sec for 98.7% of the tims.
Caiculations of emission rates less than 5g/sec are imprecise, although a
study currently being conducted by Dames & Moore into calibration of
monitoring equipment may enable closer definition of low fevel emissions.

Tiwest currently ensures that main stack SO, emissions are less than 5

g/sec, apart from short periods for system mainfenance. The emissions data
for the seven month perod in Appendix B shows that this emission level is
rarely exceeded. Tiwest will operate the cument and proposed scrubbing
systems to ensure that this level of SO, removal from the main stack waste

gas stream is maintained in an effective and economic manner.

The controls on scrubber liquor chemistry that are now in place to effectively
control SO, emissions leve!l will be continued. Details of the proposed
scrubbing system will be provided to DEP for review prior to instalfation.
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Responses to Questions and Answers Arising from Consultative Environmental Review {CER)
Titanium Dioxide Pigment Plant at Kwinana
Production Debottleneckingto 80 000 tpa Page 2 of 16

1.2

Question .
L]

The Company is requested to submit design details to the DEP of the
second SO, scrubber in terms of engineering design parameters, process
control details and maintenance schedules to confirm the best practice SO,
removal is proposed. Details of engineering design parameters should
include :-

- height of packing;

- diameter of column;

- type and size of packing;

- inlet gas volumetric flow rate, SO, concentration and
temperature

- inlet liquid volumetric flow rate, sodium hydroxide
concentration and temperature;

- pressure;

- statement of significant assumptions made for design
calculations; and

- any other essential information.

Response

The proposed SO, scrubber is still in the design stage and precise details
are not yet avaifable. However, Tiwest plans to install a new additional
scrubber with equivalent efficiency to the existing unit, with a combined joint
capacity to handle production levels of 130 000 tpa. Once scrubber design
is finalised, details wilf be reviewed with DEP prior to installation.

Standby Stack Emissicons

1.3

SG83HRE

Question

Could Tiwest comment on the following waste minimisation/effluent reduction
scheme for STO SO, emissions. The scheme is to divert all combustion
product from the two Waste Gas Incinerators (WGl's) and the Standby
Thermal Oxidiser (STQO) to a common pipe header and then distribute
appropriately to the duplicate Waste Heat Boilers, venturi scrubber, S0, and
demister train prior to atmospheric discharge through a stack,

Are there any technical and/or economic factors which would prevent the
scheme from being implemented as part of the 80 000 tpa upgrade?

Response
The proposed scheme is neither practically nor economically feasible for the

smalil percentage of time proposed. An estimated cost of $7M would be
required tc implement the proposal.
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Emergency Stack Usage

21

2.2

SC83HRS

Question

There are not process upsets, apart from the total power outage, stated in
the CER that would require the use of the emergency stack. Are there any
other circumstances that may result in use of the emergency stack? These
should be presented in a Fault Tree Analysis along with frequency data.

Respornsa

To date, the majority of uses of the emergency stack has been when power
outages or power surges have caused temporary loss of the main or standby
stack systems.

The operating licence is clear on usage of the emergency stack and the
protocols and reporting that must accompany its use. Tiwest has no
recorded instances of the Plant operating outside the guidelines stipulated in
the licence for emergency stack use.

It fs remotely possible that during maintenance of one of the main units, a
fault could develop necessitating use of the emergency stack. [f such an
j T

instance arose, the licence requirements for emergency stack use would be

(I

If the plant is undergoing maintenance and one WG! becomes inoperative,
the altemative WG! and STO would continue in use. If the second WGI
became inoperative, the emergency stack would then be used. Tiwest
considers the probabifity of such a situation developing to be extremely low
and hence, a fault free analysis appears unwarmanted. Jt is not Tiwest's
Intention to deliberately plan to use the emergency stack during
maintenance. ’

Question

The following information should be supplied so that the emergency shut-
down process and consequences may be more fully understood. How is the
controfied  emergency shutdown procedure implemented once the
emergency stack has been in use for one hour? What upstream process
units are able o continue production? For what tength of time can these
upstream units store the products formed? What are the consequences for
an emergency shutdown in terms of environmental discharge upon start-up?
How long does the emergency shutdown procedure take from the time it is
initiated to the time at which no atmospheric emissions result? How often
are emergency shutdown procedures initiated and what is the cause of these
shutdowns?

Response
Since the plant commenced operations there has not been an occasion

whern the controlled emergency shutdown procedure has had fo be
implemented as a result of emergency stack use for over one hour.
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On rare occasions during plant startup , a failure in the WGI required use of
the emergency stack for more than one hour. In those instances, Kwinana
staff of the Department of Environmental Protection (DEP) were appraised of
the circumstances within the plant, including likely delay to startup and
prevailing weather conditions. Approval has always been granted for
extended use of the emergency stack bevond the one hour licence Jimit.

If the emergency stack is shutdown, the chiorination and oxidation sections
of the plant are unable to operate and must also shutdown. Following a
shutdown of the chlorination section (the sole source of emission gas}, alf
gases would be cleared within a maximum of two minutes.

Plant startup following an emergency shutdown is progressive and s
preceded by being on line with the primary waste gas incinerator and the
associated SO, scrubbing equipment. There is no potential for deleterious
environmental discharge af startup following an emargency shutdown.

No deliberate emergency shutdowns have occurred since plant
commissioning, apart from periodic critical shutdown tests. During the period
01/01/94 to 31/10/94, thirteen shutdowns have occurred, all due fo power
supply or power distribution faults. All shutdowns and startups have been

e ol
unevernirur.

Emergency Stack Emissions

3.1

5083HRB

Carbon Oxy Suiphide [COS) and Hydrogen Sulphide (HZ_S_i

It is recommended by Canadian Liquid Air Ltd, a manufacturer of CQOS, that
the Time Weighted Average (TWA) should be considered similar to H,S in
relation to possible health impacts. In the absence of relevant information
relating directly to COS, it is recommendad that H.S be used as a guideline.
The recommended ground level concentrations for H,S range from 0.14
ug/m?3 (3 minute average, Victorian EPA) to 2.5 pg/m=(99.5 percentile for one

hour; Dutch standard).
Question

Tiwest's present licence aflows them to operate the emergency stack for 60
minutes before commencing shutdown procedures or requiring approval
from DEP to continue operation. 1s the 60 minutes allowable operating time
still appropriate given the increased ground level concentrations of carbon
disulphide (CS,).carbon oxy sulphide (COS) and hydrogen sulohide (H,8)?
What are the cumulative impacts of these reduced sulphur compounds?
Dispersion modelling and an analysis of the cumulative effects of COS, Cs,

and H,S emissions on the environment is required to confirm if the 80 minute
2 !

allowable operating time is appropriate.
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Response

Use of the emergency stack is strictly in accordance with licence
requirements During the first three years of plant operation, there have been
no odour related complaints from the surrounding industiial or residential
community relating to the rare occasion of emergency stack use.

Modelled emissions of COS (at the 54 000 tpa production rale) show that the
99.9 percentile Ground Level Concentration (GLC) at 200 m 300 degree
from the emergency stack is 58.6 ug/m3. This point is outside the plant
boundary. This GLC is well below the odour threshold level of 89 ug/m3 (33
ppb) (Ref. Centre for Waste water Treatment Odour Research Laboratory
Report, 30/06/94). The modelling predicts that there are unlikely to be COS
induced odour related complaints (Ref. VRJ Report: Stack Emission
Dispersion 07/11/94).

3.2 Question
The CER states a maximum 1 hour GLC of 2460 ug/m® for COS emissions
from the emergency stack. How does Tiwest propose to reduce the GLC of
COS so that ground level concenirations are reduced to acceptable
international standards (using H,S as a guideline)?
Respornse
The values quoted for COS in the CER were based on a prefiminary rmodel
run using limited weather data. A re-run of this model using updafed and
more comprehensive weather information gave the following resuits: (VRJ
Risk Engineers, 18/11/94 Report).
99.9 Percentile GLC Distance from Bearing of Receptor
for CO5 ;'jgm3 Source from Source {degree)
54 000 tpa 58.6 200 300
80 000 tpa 85.3 200 300

The odour threshoid level for COS is 89 ugm3 (33ppB) (Ref. Centre for
Waste Water Treatment Odour Research Laboratory Report, 30 June, 1994;.
Thus Tiwest does not anficipate any odour related problems outside the
plant boundary.

The use of H,S as a guideline is nof considerad appropriate in light of the
report from the Cenire for Waste Water Treatment Odour Research
Laboratory.

3.3 Question
The CER states that the hydrogen sulphide stack discharge concentration is

less than 16 mg/m? for a production capacity of 54 000 tpa. What is the
stack concentration for the 80 000 tpa upgrade?

S083HRE
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Response

The estimated hydrogen sulphide emergency stack discharge concentration
for a production capacity of 80 000 tpa js expected to be approximately 24
mg/m3,

3.4 Question

The recommended ground level concentration for H.S is 0.14 pg/m3 (3
minute average, Victorian EPA and DEPWA Air Quality Guidelines). What
ground level concentrations of H,S are likely to be experienced at the
boundary of the plant? Are these concentrations likely to cause odour
related problems?

Response

COS emissions from the stack (Question 3.1) have been modelled to provide
a prediction for ground level concentrations. No separate modelfing has
been undertaken for H,S. Stack testing of emergency stack discharges
during 1994 did not identify the presence of hydrogen sulphide.

g oy o o £

ThAa Armepme PN

/ne ground level concentrations of COS at the piant boundary are expected
to be 85.3 ug/md, below the odour threshold level of 89 ug/m3, It is uniikely
that the COS emissions wilf cause odour related problems, and the
prediction is reinforced by the absence of odour complaints during the plant
operation to date.

3.5 Question

What management strategy would be impiemented by Tiwest should odour
related complaints be received as a result of the use of the emergency

stack?
Response

There is no technical evidence to suggest that odour related complaints
should occur as a resuit of use of the emergency stack.

Tiwest fiandies ail complaints related to plant operation by investigating the
circumstances and responding as soon as possible. This commitment to
dealing with community concems in a timely and responsible manner is
embodied in Kwinana Industries Council, Plastics and Chemical Industries
Association, and Kwinana Industries Mutual Aid documents to which Tiwest
fs a signatory. If an odour related complaint was received, Tiwest would
Immediately investigate ambient air for odour at both the plant boundary and

f H N P N
adjacent industrial premises.

3.8 Question

What is the feasibility of modifying at least one of the WGl's and its
associated venturi scrubber to operate under emergency power such that
emergency emissions can be oxidised and scrubbed prior to discharge from
the emergency stack?

5083HRS
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Response

-

The pla;nt does not generate emergency power fo operate one WG/ and its
associated venturi scrubber in the event of a mains power supply outage. It
is not feasible to do so.

Waste Heat Boilers

4.1 Question

Tiwest operate backup conventional utility boilers when the waste heat from
the WGI is unavailable. s there to be any increase in capacity of utility
boilers as part of the 80 000 tpa upgrade?

Response

No increase in capacity of utility boilers is planned as part of the 80 000 fpa
upgrade,

NO, Emissions

1 Question

f =
.0

Throughout the CER, waste streams are generally estimated to increase by
25%, however nitrogen oxides {NO,) emissions increased by 48%. These
sources should be listed and quantified, where possible. |s the WGI, or any
other fuel combustion equipment, to be installed with low NO, technology
designs?

Responise

7 o T e T o SRy Sy J
The source es (NQy) emissions are given below -

*
&
2
3
3
Lo
o
3
o
2
£
>

Source No. - Volume of Gas Burner Rating
Consumed nm/hr |
Steam Superheater 1 313 Industrial Rating
Tunnef Drysrs 2 360 indusirial Raling
Steam Generalors 2 880 findustrial Rating
TiCl, Preheaters 3 180 Commercial Rating
Oxygen Preheaters 3 140 Commercial Rating
Main Stack (Waste 7 350 industrial Rating
Gas Incinerators)
Total Gas Consumed 3643 m°hr

Ermission factors used in the caicuiation are taken from USEPA AP42.

- For industrial appiications, 2240 kg NO, as NO, per million cubic
metres of natural gas combusted.

- For commercial applications, 1600 kg NO, as NO, per million cubic
metres of natural gas combusted.

SOBIHRSG
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The estimated total NO, generated from the plant is -

- 'fndusmal rating equipment = 52 tfyear
- Commercial rating equipment = 12 thyear
ie. Total NO, as NO, emitted = 64 t/vear

An equivalent natural gas volume to combusted carbon monoxide specific
heat is calculated at commercial rating 2.1 tiyear of NO,. It is also estimated
that 1.7 t/year of NO, is produced during acid neutralisation.

In total, these emissions for NO, equate to 67.8 tiyear or 2.15 g/sec.

Tiwest does not plan to equip the WG/ or other fuel combustion equipment
with low NO, technology design.

Waste Water Discharge to Cockburn Sound

Effluent Pond Desludqging

6.1 Question

Monitoring data supplied by Tiwest indicates that Total Suspended Solids
(TSS) concentrations being discharged are approaching licence limits. What
management practices can Tiwest implement to ensure future operation will
take appropriate remedial aclion, such as pond desludging, prior to the 7SS
cencentrations reaching licence limits? These management practices should
be inciuded in the Environmental Management Programme for the site.

Response

Tiwest has maintained TSS within licence limits. Future planned dredging
programmes simifar to the operation cumrently underway wiil ensure Tiwest
remains within licence fimits. The Environmental Management Programme
will address this issue.

A diver regularly checks silt build up level in the ponds.

Tiwest will cantinue to monifor silt build up and monitor TSS concentrations
of water heing discharged. The ponds will be managed fo ensure that

ficence limits for TSS are nof exceeded.

Effluent Pond Inteqrity

8.2 Question

As dredging operations of the ponds are estimated to be necessary every
few vears, Tiwest should include in the Envircnmental Management
Programme a method to test for liner integrity and procedures for the
implementation of finer repairs to adequately seal any identified leaking
areas.

SO82HRE
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Response

Eight 'groundwater bores have been installed adjacent fo the ponds and
these bores are monitored quarterly, in accordance with licence
requirements, specifically fo check for signs of liner leakages.

During the dredging programme, special precautions are taken to protect the
liner integrity, and Tiwest is confident darnage wilf not occur.

if the groundwater analysis suggests that liner rupture has occurred, the
matters will be investigated and repairs effected.

Effluent Total Suspended Solids (TSS) Concentration

6.3

Question

It is stated in the CER (Section 5.4.2) that there is approximately 10 days
residence time of waste water in the ponds. Could Tiwest supply an
estimate of the residence time for waste water effluent at 80 000 tpa and
quantify the resuitant change in TSS expected as a result of any decrease in
the residence time?

Response

It is anticipated that residence time in the waste water ponds will reduce fo 8
days at the 80 000 tpa production level.

The effect of this reduced residence time will be offset by the additional pond
capacily available as the dredging programme proceeds,

Tiwest will manage the pond system to ensure that TSS licence limits on
waste water discharge are met. No increase in 7SS levels are expecied as
a result of the combined effect of shorter residence time and the silt dredging
programme.

Effluent pH

6.4

S053HRS

Question

Tiwest have previously highlighted that the pH in the "clean water pond”
tends to go acidic over a period of time due to bacterial activity. Will this stili
be a problem during the 80 000 tpa upgrade? What happens if the clean
pond is "off spec" with respect to pH and the "dirty pond” is close to
capacity? s this scenario valid, if so, how often would it be expected to
occur and how would it be managed?

Response

Changes in pond management techniques have improved maintenance of
waste water pH within licence. Essentially, these techniques include
modification of pH levels, plus the transfer of clean, treated, silt free water

Lo f o

fw ]
from the dirty water pond fo the clean water pond as quickly as possible.
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6.5

Tiwest is confident that the changes in pond management have solved the
fow pH, problem. There is no reason to expect that the problem will recur
when plant production increases to 80 000 tpa.

Question

It is understood that Tiwest are undertaking studies to determine the cause
of pH variations in the clean pond caused by bacterial activity. What are the
outcome of these studies and can the findings be implemented such that
these fluctuations are minimised? Can Tiwest provide regular (e.g. quarterly)
updates on the study into identifying and controlling the bacteria present in
the effluent ponds?

Response

The studies currently being undertaken to determine the cause of pH
vanations in the clean pond are incomplete, but will continue. Once the work
is complete, an assessment will be made to determine possible courses of

action.

The final report and proposed corrective actions will be discussed with DEP,

6.7

S083HAEs

Question

What is the maximum design capacity of the thickener in terms of liquid
effluent feed rate and overflow solids concentration? What is the overflow
solids concentration achieved at present by the thickener?

Response

Tiwest has assurance from the thickener manufacturers that the current plant
has adequate capacity to cope with the increased throughput resulting from
the increase in production to 80 000 tpa.

The overflow solids concentration is not measured. All treated water is
transferred to the first pond where residual solids settle out, Ciean water is

AAAAA P g |

then decanted or pumped fo the second pond prior to discharge. No
discharge off site occurs unless treated water meets licence requirements.

Question

Can Tiwest provide further details of the investigation into the performance
of the thickener referred to in the CER?

Response

Yes, details of correspondence with the thickener manufacturer can be
provided.,
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Marine Impacts

Waste Water Discharge Quality

7.1 Question

How will the upgrade affect the concentrations of waste water parameters as
listed in Table 5.5 of the CER? How do these concentrations compare to the
water quality guidelines for aquatic environments as listed in the Draft
Western Australian Water Quaiity Guidelines for Fresh & Marine Waters
(EPA Bulletin 711) and the Australian Water Quality Guidelines for Fresh
and Marine Waters (ANZECC, 1992)?

Response

The concentrations of matenials in the waste water discharge will not change
as a result of the 80 000 tpa project. Only the volume of waste water
discharged will increase.

Tiwest monitors the quality of treated water on a daily, monthiy or quarterly
basis for different parameters and, historic concentrations of materials in the
waste water compare favourably with those listed in the guidelines for
aquatic environments (Australian Water Quality Guideiines for Fresh and
Marine Waters, ANZECC, 1992 and Draft Westemn Austrajian Water Quality

Guidelines for Fresh and Marine Waters, EPA Bulletin 711).

Mussels - Physioclogical Examination

7.3 Question

Mussels in the vicinity of the Tiwest Ouffall can be used as a useful bio-
it wreimdamiaal P U T L
L

e P TR P P =
moniter.  Can physiclogical examinations of ‘'mussels be included in

annual reporting of the sediment and mussel survey?

Response

Mussels are coliected annually from a sampling set grid pattern adjacent to
the treated water ouffall in Cockburm Sound. These mussels are analysed
for metal compounds that might be accumulaling in their tissue as a resuit of

the Tiwest plant marine waste water discharge.

To date, there have been no indications of heavy metal accumulation in the
mussels sampled.

Physiological examination of mussels does not appear warranted.

Noise Impacts

The only data presented in the CER refers to a noise survey in January
1993, which found noise levels "in the order of 89dB(A) on the eastern
boundary of the plant”. The following further information is requested :-

SCOIHRS
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8.1 Question

=

What is the noise emission of the existing plant (at the eastern boundary) at
night?

Response

A recent noise survey determined that the noise emission of the exisfing'
plant (at the eastern boundary) at night is 62dB(A).

8.2 Question
By how much will this increase as a result of the proposed upgrade?
Response
It is impossible to predict accurately the noise emission levels that may resuit
from the plant Debottlenecking project. However, most of the proposed
changes will be made to existing equipment, only a small proportion of which

is "noise generating”. Little increase in noise emission jevels is expected.

ndertaken within three months of the completion
iie expansion programme fo assess changes in noise emission levels.

8.3 Question

What are the existing and predicted noise levels at the nearest residence
from the plant under worst case conditions?

Response

Existing predicted levels under worst case condifions at the Rwinana
residential area (2500m from the piant) are 20dB (A).

Fredicted levels on completion of the expansion will increase to 23dB(A).
Both predicted Jevels are below normal background  residential
neighbourhood noise levels. Plant noise emissions are not a contributing
factor to residential noise levels. :

8.4 Question
What are the existing night time noise levels at the nearest residential area,

and are there identifiable characteristics present (e.g. tones) which can be
sources to the plant?

SO0R3HRE
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Response

Predicted existing night time levels (calm conditions) at 2500 m from the
eastem boundary of the plant are 13dB(A) levels. This is below background
residential neighbourhood noise levels and the plant noise emissions are not
a contributing factor. There are no identifiable tones that can be atfributed to
the plant.

8.5 Question

What effect will the predicted levels have on the existing noise levels and
character? '

Response

Predicted night time noise levels at 2500 m from the plant following
expansion will remain below ambient noise levels. Tonal characteristics are
not expected to alter.

8.6 Question
What commitments (management practices) are appropriate to ensure that
the predicted noise levels are consistent with :

(i) achieving Licence Conditions;
(i) minimising “creeping noise”; and
(iid) maintaining a noise environment free of annoying characteristics.

Response

The annual surveys Tiwest now undertakes at the plant boundary and within
the plant will be continued. '

These surveys will include a component for tonal analysis to monitor for the
presence of, or increase in annoying characteristics.

A comparison of annual noise emission levels (in plant and at the boundary)
will identify any "creep” in emissions over time.

From the noise survey data, predictions of noise levels in resideniial areas
(2500 m east of the plant boundary) will be made ta confirm compliance with
ficence conditions.

8.7 Question

Has Tiwest committed to a noise management and menitoring programme?

L R

Yy

Response

Yes, in the existing Environmental Management Programme. This noise
monitoring programme will be conducted annually.

S083HRE
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8.8

Question

How will the programme be able to address unacceptable off site impacts
due to excessive noise or tonal components that may be caused by certain
equipment or plant processes?

Response

Unacceptable off site impacts due to excessive noise or tonal components
will be identified by the annual noise monitoring programme. If a probiem is
identified, appropriate engineering modifications will be made.

However, given the predicted low levels of noise emissions from the plant it
is extremely uniikely that noise Jeve! or tonal components will become an
issue.

Radiation

9.1

S083HRE

Question

Although feedstock material is only slightly radioactive, the radioactive
material is, in effect, extracted from the feedstock and concentrated. The
solid waste thus has th ntial to deliver radiation doses in excess of 1
, proepose to address this?

& poler
mSv/annum. How does Tiwest

Response

As a result of the planned increase in production, no further concentration of
radioactive materials will occur above current fevels. Radioactive materals
it the process waste will continue at low levels.

Transport and disposal of solid waste now occurs in accordance with the
approved Radiation Management Plan. This Plan is currently under review,
but any amendments will be approved by the regulatory authorities prior fo
adoption by Tiwest.

Question

There could be a potential build up of radicactive material over time in
certain areas of the piant such as the chlorinator bed. Are there any
provisions for checking such a build Up, and the removal and disposal of
radioactive contaminated items?

Response

The residue from the chiorinator beds is checked daily for uranium and
therndum content, The average value (cumulative) can range from 200 - 550
ppm. This level is not critical for bed dumping, but is part of the standard
assaying routine,

Gamma activity of the chlorinator bed material is checked regularly and has
been determined at 0.75 HGy/hour. This means that a person would need to
remain within one metre of the chiornator bed for § hours per day, 5 days
perweek, 50 weeks per year, to receive a dose of 1.5 mSv. This dose feve!
is very low.
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9.3 Question
itis re'commended that the Radiation Management Plan should be reviewed
and updated by a suitably qualified professional with radiation protection
expertise who can address ail radioactive aspects and demonstrate that all
radiation exposure pathway are audited. Will the company commit {o doing
this?

Response

The revised draft of the Radiation Management Plan has had an injtial
review by a qualified professional with radiation protection experiise,
Comments are being incorporated before subjecting the Plan to a follow Lip-
review by the same radiation protection professional. :

3.4 Question

Is there any likelihood of intake (ingestion) of dust from dried solid waste
storage areas? What are the typical gamma levels?

Response
The waste material is stored in a shed where it has a short storage time
before transport to the Cooljarioc minesite for dispasal. The filter cake waste

has a notional moisture content of 25%, Water sprays can be utilised if
necessary to further minimise dust.

Gamma level surveys have shown very low activity. Typical levels are about
0.89 ug/hr at a distance of 1 m from the solid waste material. This means
that a person who remained in the waste materals shed 1 metre from the
waste stockpile for 8 hours per day, 5 days per week, 50 weeks per year,
would receive a dose of 1.8 m Sv. This dose level is very low, and in ary
event, Tiwest personnel visit the solid waste shed only sporadically.

9.5 Question

Will the company provide a commitment that the transportation of solid
wastes and other potentially radioactive waste material (e.g. chlorinator
bricks, contaminated filters and pipes) will comply with the Code or Practice
for the "Safe Transport of Radioactive Substances (1980)" as published by
the Department of The Arts, Sport, the Environment, Tourism and Termitories
under the Environmental Protection (Nuclear Codes) Act (1878). '

Response

Tiwest transports all solid process wastes from the Pigment Plant fo the
Cooljarloo mine for disposai. This transportation and disposal is in strict
accordance with licence requirernents, Ministerial requirements and the
commitments given in the current Radiation Management Plan.

The FPigment Plant soiid wastes are nof classified as radivactive materials.

S083HRE
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9.6

@
~4

5083HRE

Tiwest is currently prepanng a revised Radiation Management FPlan that wilf
require,the approval of the Radiological Council” Department of Mines and
Energy, and the DEP.

Question

The radionuclide content of raw materials and process wastes may not
change, however the mass of the raw materials and process wastes will
increase. What will be the increase in radiation levels? What are the
exposure pathways?

Response

There will be no increase in radiation levels. Existing exposure pathways will
remain unchanged.

Question

Has the proponent considered using the National Health and Medical
Research Councit (NH & MRC) guidelines for radionuclides in drinking water
as a basis for waste water discharges?

Response

Guidelines for radionuclides in drinking water have been compared as a
basis for waste water discharges into the marine environment.

The drinking wafer standards for Gross « and Gross £ levels are both set at
100 mBq/ (Western Australian Water Quality Guidelines, 1993), which
suggests the Tiwest radionuclides values (Section 5.4.3 of the CER) are
satisfactory.



Appendix 5

Comparison of marine discharge concentrations with relevant
standards and sea water concentrations



Parameter 1993 Average 1994 Average Concentration Guideline value
marine marine after 120-fold mg/L (where
discharge discharge dilution within | available)
concentration concentration mixing zone (Italics =
(mg/L. unless (mg/L. unless seawater
otherwise otherwise concentrationsl)
stated) stated)

pH (pH units) 7.8 8.2 6.5 -9.0

Suspended Solids | 25 30

Total Dissolved 17782 15049 35,140 35,000

Solids

Nitrogen 1.4 1.3

Phosphorus (PG4) | 0 0

Titanium (Ti) 0.01 0.02 0.0012 0.001

Sodium {Na) 3342 2639 10,525 10,506

Potassium (K) 28 29 380.2 380

Calcium (Ca) 2762 2930 424 400

Magnesiin (Mg) | 3.6 9.5 1350 1350

Chlorate (CIO3) 8.3 2.5

Chloride (Ch) 8640 8300 19070 19000

Sulphate (S04) 1447 1373 2712 2700

Iron (Fe) .09 (.00 {.011 0.01

Manganese (Mn) (.25 (.46 {.006 0.1 (0.002)

Aluminium (Al) 2 14 0.024 0.01

Zirconium (Zr) <0.001 <1061 {0.00002

Niobium (Nb) <.0005 0.4 (.0033 0.00001

Chromiom (Cr) 0.03 <(.01 0.0003 (.05 (0.00005)

Tin (Sn) {(.015 (.00093 0.0008

Vanadium (V) 0.04 <0.01 0.0023 0.002

Radium 228 73 220

{Becquerels/L)

Radium 226 (Bq/1.) | 55 59

Radium 224 (Bg/L) 1 9 8.7

Thorium 228 9 8.7

{Bq/L)

Note

It is noted that guidelines are not standards. Whilst guidelines are used frequently as objectives,
it lies with the management agency to use discretion regarding their use,

Italics = seawater concentrations (McGraw-Hill, 1984)



Appendix 6

Comparison of metal levels in mussels in the vicinity of the Tiwest

Outfall
Metal 1989 study (BP Jetty) | 1994 study Tiwest range of data from
Average value of top | Average for 1992-1994 (milligrams/kg)
and bottom samples | Cockburn Sound
(milligrams/kg) (milligrams/kg)
Manganese 0.98 (.79 0.52 (1993) - 4.34 (1994)
Chromium 0.72 0.1 0.1(1993) - .37 (1994)
Iron 24.5 20 10.6 (1992) - 23.0 (1994)
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Appendix 7

List of submitters

Department of Minerals and Energy

Health Department of Western Australia - Radiological Council
Water Authority of Western Australia

Town of Kwinana



