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HOW TO MAKE PUBLIC SUBMISSIONS:

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

Nufarm Coogee Pty Ltd is proposing to increase the production capacity of its chlor-alkali plant at Kwinana to 42000 Tpa. A
Definition Study Document and this Consultative Environmental Review (CER) have been prepared by Nufarm Coogee Pt Ltd to
meet the requirements of the Western Australian Government. This CER describes the proposal, examines the key environmental
factors and discusses the proposed environmental management procedures, The CER will be available for comment for 2 weeks,

commencing 21 October 1996 and closing 4 November 1996.

Comments from government agencies and the public will assist the EPA to prepare an assessment report in which it will
make recommendations to the Minister for the Environment.

Copies of the CER may be obtained for the sum of $5.00 each from:

Nufarm Coogee Pty Ltd Nufarm Coogee Pty Ltd
Lot 51 Mason Road PO BOX 198

Kwinana WA 6167 Kwinana WA 6167
(Ph) (09) 411 4030 (Ph) (09) 411 4030

Why write a submission?
A submission is a way to provide information, express your opinion and put forward your suggested course of action -
including any alternative approach. It is useful if you indicate any suggestions you have to improve the proposal.

All submissions received by the EPA will be acknowledged. Submissions will be treated as public documents unless
provided and received in confidence subject to the requirement of the Freedom of Information Act, and may be quoted in
full or in part in each report.

Why not join a group?

If you prefer not to write your own comments, it may be worthwhile joining a group or other groups interested in making a
submission on similar issues. Joint submissions may help to reduce the workload for an individual or group, as well as
increase the pool of ideas and information. If you form a small group (up to 10 people) please indicate all the names of the
participants. If your group is larger, please indicate how many people your submission represents.

Developing a submission

You may agree or disagree with, or comment on, the general issues discussed in the CER or the specific proposals, It helps
if you give reasons for your conclusions, supported by relevant data. You may make an important contribution by
suggesting ways to make the proposal more environmentally acceptable.

When making comments on specific proposals in the CER:

e clearly state your point of view’

» indicate the source of your information or argument if this is applicable; and
e suggest recommendations, safeguards or alternatives.

Points to keep in mind

By keeping the following points in mind, you will make it easier for your submission to be analysed.

e Attempt to list points so that the issues raised are clear. A summary of your submission is helpful.

e Refer each point to the appropriate section, chapter or recommendation in the CER.

e If you discuss different sections of the CER, keep them distinct and separate, so there is no confusion as to which
section you are considering.

s Attach any factual information you may wish to provide and give details of the source. Make sure your information is
accurate.

Remember to include:

® your name;

e address;

e date; and

e whether you want your submission to be confidential

More information on how to make a submission can be obtained from the free pamphlet Environmental Impact Assessment -
How to Make a Submission available from the Library of the Department of Environmental Protection. Telephone (09) 222
7127.

The closing date for submission is: Monday 4 November 1996.

Submissions should be addressed to:
Environmental Protection Authority
Westralia Square

141 St George’s Terrace

PERTH WA 6000

Attention: Ms Anne Barter
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Glossary of Terms and Abbreviations

Consultative Environmental Review

Industrial process, and plant, for simultaneous
production of chlorine and caustic soda (alkali).

Department of Environmental Protection

Department of Minerals and Energy

A chemical reaction produced by using electrical energy
Environmental Protection Authority

Hazard and Operability Study; a formal review process
for discovering potential problems with process design.

An inert membrane used in chlorine electrolysis cells to
prevent mixing of products, but permit passage of
electric current.

Preliminary Risk Assessment; a quantitative risk study on
a preliminary plant design

Quantitative Risk Analysis. A mathematical assessment
of risks.

Process equipment to remove (scrub) unwanted
components from a gas mixture.

Total Hazards Control Plan; a formal safety management
system comprising policy statements, commitments and
procedures to control risks from plant operation to a
defined standard.
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1. Summary

Nufarm Coogee Pty Ltd proposes to increase the production capacity of its membrane
process chlor-alkali plant at Kwinana, from 17,000 Tonnes per annum to 42,000
Tonnes per annum, net chlorine output.

The purpose of the project is to supply the additional chlorine requirement for a
proposed expansion of the TIWEST Joint Venture titanium dioxide pigment plant at
Kwinana, from 80,000 Tonnes per annum to 180,000 Tonnes per annum.

Key environmental factors associated with this project, as identified in the Project
Definition Document, and from submissions received from Government agencies
during its public review are:

® Risks and hazards associated with the increased production and storage of
chlorine.

® Potential for chlorine emissions from the expanded plant.

® Ground water protection against accidental salt leakage.

These key issues and their potential environmental impact have been reviewed in this
document, and a management plan proposed to ensure that the environment is
protected to an acceptable level. Details are contained in the summary table below.

The proponent commits to develop a revised Environmental Management Programme
(EMP) for the expanded plant to be submitted to the DEP before commissioning of
new chlorine production capacity. The revised EMP will incorporate quality assurance
principles (such as those in Australian Standard ISO 9000 series) and environmental
management principles (such as those adopted in the draft Australian Standard / ISO
14000 series).

Additional specific commitments with respect to this project which address the key
environmental factors are consolidated in a summary table in Section 6. :
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Summary of Assessment of Key Environmental Factors

Change due to Project
Key Factor Project Method of Assessment Applicable Standards Existing Status Modificalion of Additional new Projec! Oulcome & Proposed Commilments
Components and Crileria Exisling Syslems Syslems Management
(lssues to be
Evaluated)
Risk and Increased Quantitative Risk EPA Bulletins 611, and Risk from existing No modification New stand alone Slight net increase in risk from Expansion will incorporate best
Hazard probability of loxic Analysis of individual and | 627, and operation conforms | proposed ta exisling | chlorine production, | expanded plant. Incremental risk is praclice passive conlainment
gas release (loss of | societal risk from recommendalions of lo all requirements; | risk contributors. No | slorage and export minimal due lo advanced design of design for bulk liquid chlorine
containmenl of expanded operalion. DME and is managed in interaction between | will be added in additional equipment, and ongoing systems.
chlorine) from accordance with exisling and new addilion lo exisling management controls of THCP. The
addilional process approved THCP chlorine syslems operation. New expanded plant will comply with all Process control will incorporale
eqwmemF.x administered by syslems of applicable slandards. Risk levels will be enhanced automalic delection
DME. subslantially as low as reasonably achievable as and shutdown
improved design. result of besl practice design of new '
liquid chiorine installation. Mantenance of integrity, and
reliability of prolective systems
managed in accordance with an
approved Safety Management
System, and subject to external
audit
Review and updale of
Quantitative risk assessment 5
yearly.
Increased bulk QRA explicitly includes Storage quantity for Existing limit is No change to New slorage and Project will require increase in New bulk chlorine storage for the
storage of chlorine effect of larger storage exisling operalion limited | acceplable for exisling slorage expoit system will maximum site inventory of liquid proposed expansion will be
on site, with quantity on nisk by Ministerial Condition, | existing operalion system. Existing require 3x 50 tonne | chlorine from existing limit of 50 fonnes designed and constructed fo best
polentilal for larger and by DEP Licence to limils will continue to | lanks wilh a ta new limit of 150 tonnes. Each praclice specificalions for a
releases 50 Tonnes operalion of exisling | maximum working slorage system will be subject to confined installation, as assumed
slorage inventory of 100 individual inventory management. inthe PRA.
lonnes for practical | Propased new inventory limits are
management of acceplable in accordance with risk The expanded plant will be
proposed crileria, QRA shows that for confined maen:ged to engﬁg bmolh the
throughput. storage syslem; unit size of storage existing and new storage systems
tank has negligible effect on risk. are mainlained within their
specified inventory limits..
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Summary of Key Environmental Factors (continued)

Change due fo Project
Key Faclor Project Method of Assessment Applicable Standards Existing Status Modificalion of Additional new Project Oulcome & Proposed Commitments
Components and Criteria Exisling Systems Systems Management
(Issues lo be
Evalualed)
Chlorine To demonstrate Gas Dispersion Sludy of | DEP Inlerim Guidelines No measurable No madification New stand alone Both production streams will have The chlorine scrubbing and
Emissions acceptability of combined emissions of impact observedin | proposed lo exisling | chlorine absorplion, | independent pollution control and monitoring syslem for the new
from combined exisling and proposed Viclorian EPA 1981 5 years operalion. system Operalional | scrubbing and moniloring equipment of proven reliable | production train will be designed to
Scrubber discharges from chiorine scrubbing SEPP Policy Schedule 3 Syslem designand | hislory has shown monitoring sysiem design. Dispersion modelling shows a standard equivalent lo the
Vents expanded plant, and | systems monitoring that existing system | of same proven cumulative emissions from both stacks | existing proven equipment.
provide basis for programme ensure | is exlremely reliable | design. No will not resull in unacceplable ground
seting emission compliance with and effeclive. This | measurable level concentrations, even under wors! isti
limits. EPA objeclives. system \ylll continue | emissions expected. | case emergency conditions. E;:gﬁ;ﬁf;ﬂ:mr::;;g
in operation lo performance of both exisling and
control chlorine new installations
emissions from '
existing plant.
Ground New sall slorage, Environmental design To implement best The planl is Existing salt New replacement Existing satisfactory status will be New salt storage, brine preparation
Water brine preparation, review of proposed plant | practice to avoid designed for slorage, brine and salt storage, brine rendered more secure for the fulure by | and effiuent colleclion areas will be
Proteclion and conlaminaled alteration, conlaminating the ground | containment of aw | effluent systems will | and effluent incorporating best practice design. specifically designed for high
waste drainage waler. malerials, producls | be replaced aspart | collection syslems Existing monitoring programme will be integrity containment with provision
syslems and effluents, anda | of site re- will be installed. exlended lo suil re-arranged facility. for leak detection and recovery.
moniloring developmenl These will be
programme is in designed for high An environmental design review
place lo ensure no inlegrity and will will be done on the desgign before
undelected leakage incorporale installation
has occurred No provision for ’
known impact from increased — " .
exisling operalion. moniloring Integrity wil be verified by routine
environmental audit of operation.
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2.  Introduction
2.1  The Proponent

Nufarm Coogee Pty Ltd is a Joint Venture company between Nufarm Limited (80%), and
Coogee Chemicals Pty Ltd (20%) that owns and operates two chlor-alkali plants in Western
Australia for the dedicated supply of chlorine feed stock to the titanium dioxide pigment

industry.

2.2  The Project

Nufarm Coogee Pty Ltd is contracted to supply chlorine and caustic soda to the TIWEST Joint
Venture, for the purpose of manufacture of titanium dioxide pigment at it’s Kwinana pigment
plant.

TIWEST Joint Venture is proposing to increase production capacity of it’s Kwinana pigment
plant in three stages:

e from 80,000 Tpa to 120,000 Tpa during 1998
e from 80,000 Tpa to 165,000 Tpa by 2000
o final de-bottlenecking from 165,000 Tpa to 180,000 Tpa

To supply the additional chlorine required by the expansion of the TIWEST Pigment Plant,
Nufarm Coogee will need to increase production capacity of its existing Kwinana chlor-alkali
plant from 17,000 Tpa to 42,000 Tpa.

2.3  Project Location

The Nufarm Coogee Kwinana Chlor-alkali Plant is located in the Kwinana Industrial area,
off Mason Road. Figure 2.3.1 shows the location of the site in relation to neighbouring
areas. The nearest residential areas are approximately 3km from the site boundary, in an
easterly direction.

The Chlor-alkali plant is contained in a separate, fenced compound inside the TTWEST
titanium dioxide processing plant. The land, leased from TIWEST Joint Venture, is near
the Southeast corner of the TIWEST plant. South of the site are the TIWEST effluent
treatment ponds. Beyond this is vacant land that is part of Wesfarmers CSBP site. West of
the site is the TIWEST plant. Further West is BP Oil refinery. East of the site is BOC
Gases and Nufarm Limited agricultural chemicals plant. Light industrial areas are located
Southeast of the site beyond Rockingham Road.

Chior-alkali Pant, Kwinana Page 7 of 33 Pages 16 October 1996
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3. Description of Proposal

3.1  Existing Operations

The Nufarm Coogee chlor-alkali plant at Kwinana is a purpose built facility dedicated to the
supply of chlorine gas into the TTWEST pigment process. The plant was built at a cost of $25
million. It was commissioned in May 1991 and supports a total workforce of 18 people.

Government approval for the existing plant was granted in accordance with the provisions of
the Environmental Protection Act 1986. Ministerial and licence conditions for the operation of
the plant are contained in Appendix 4. The Kwinana chlor-alkali plant is also licenced by the
Department of Minerals and Energy under sections 45A & B of the Explosives and Dangerous
Goods Act which requires it to be operated in accordance with an approved Total Hazards
Control Plan (THCP), to provide assurance to Government that risks from the operation are
maintained at an acceptable level.

The plant manufactures chlorine and caustic soda by the electrolysis of purified brine solution
in ion exchange membrane electrolysis cells. Product chlorine is purified, then sent via a small
intermediate buffer storage system into a fixed export pipeline into the TTWEST process.
Chlorine is produced on demand, with production rate determined by customer requirements.

3.2 The Ion Exchange Membrane Chlor-alkali Process

Membrane electrolysis process was first commercialised around 1980. It is the cleanest and
most energy efficient technology available for the manufacture of chlorine. It currently
accounts for about 25% of total world chlorine production.

The process uses an electrolytic cell, or electrolyser, to produce chlorine and caustic soda
solution simultaneously by passing an electric current through purified salt solution. A block
process schematic is shown in Figure 3.2.1.

Many different designs of membrane electrolyser have been developed by specialist technology
suppliers. The existing plant uses German design, Lurgi electrolysers. Those selected for the
proposed expansion are a different, more modern design, supplied by De Nora of Italy.

The electrolysers are fed with purified, near-saturated brine, and 31% caustic soda solution.
An electric current is passed to decompose the salt and produce chlorine gas at the electrolyser
anodes, and caustic soda and hydrogen at the cathodes. The two halves of the process are
separated by an ion-exchange membrane which prevents re-mixing of the products and permits
a 95% efficiency of power usage.

Chior-alkali Ptant, Kwinana Page 8 of 33 Pages 16 October 1996
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Weak brine leaves the electrolysers, and is stripped free of dissolved chlorine and recycled
through the brine preparation plant. A portion of the depleted brine is purged to waste to
prevent sodium sulphate impurities, that enter with the raw salt, from accumulating in the
recirculating brine loop and damaging the membranes.

Chlorine gas from the cells contains about 2% oxygen and is saturated with water vapour. It is
cooled, dried, compressed and liquefied by chilling to below -34°C. The oxygen impurity in
the chlorine is eliminated at the liquefaction step, and is passed to atmosphere via the chlorine
absorption and scrubbing system.

Liquid chlorine is collected in small storage tanks, then forced by nitrogen pressure through a
steam heated vapouriser into the export gas pipeline.

Caustic soda solution leaves the electrolysers at about 33% strength. Part of this is bled off
and concentrated for sale, and the rest is diluted with water and recycled to the electrolysis
cells.

3.3  Proposed Changes to Existing Operation.

The proposed expansion will increase the installed capacity from 17,000 Tpa to 42,000 Tpa net
chlorine output.

This will be achieved by constructing a second production train parallel to the existing plant.
The new production will be processed through a new chlorine storage and export facility which
will be completely segregated from the existing system. The new chlorine storehouse will be
located to provide the most direct routing of the new export pipeline into the pigment process.

All unit processes for the new production stream will mimic those of the existing plant and
both units will be operated from a single common control room.

New common systems for brine preparation and purification, caustic soda concentration and
plant utilities, will be built with sufficient capacity to service both production streams; with
existing equipment being de-commissioned and dismantled after replacement.

A block diagram of the scope of the proposed expansion is attached as Figure 3.3.1. The Key
components of the proposal are summarised in Table 3.3.2.

Chior-alkali Plant, Kwinana Page 9 of 33 Pages 16 October 1996
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Table 3.3.2: Summary of Project Components
Component Existing Proposed Comment

Salt Storage On-site salt stockpile of 1600 tonnes Storage will be re-located to a new pad | Existing concrete pad will be removed
on concrete storage pad, with rain of improved design, with provision for | and the area utilised for new
water run-off to plant effluent system leak monitoring and recovery. processing equipment.

Brine Preparation Depleted brine from the process is re- | New dissolving pits of similar design, | Existing dissolving pits will be
saturated in brick lined, concrete salt but larger capacity, will be constructed | removed.
dissolving pits adjacent to the new salt storage area.

Brine purification Raw brine is purified by precipitation, | A new brine processing plant of The new brine plant will be
clarification, filtration and ion similar principle, but larger capacity, constructed, with the existing items
exchange processing. will be constructed to supply both the being de-commissioned and removed

existing and new electrolysis circuits. | afier replacement.

Chlorine/Caustic Soda Production Cell room with 34 small monopolar An additional brine electrolysis circuit | The existing and new cell rooms will
membrane electrolysers producing will be installed with 4 large bipolar be separate, sclf-contained processing
17,000 Tpa chlorine. membrane electrolysers producing systems, operated in parallel from a

25,000 Tpa chlorine. common control room,

Chlorine Processing Chlorine gas from the electrolysis cells | A new self-contained chlorine Both systems will be operated in
is cooled, dried, compressed, liquefied | processing train of similar design, but | parallel. The new chlorine liquefaction
at low temperature and run into larger capacity, will be constructed to | plant will be housed in a new
intermediate bulk storage tanks. handle the output of the new cell room. | secondary containment storehouse.

Chlorine Storage and Export Liquid chlorine is stored in 3 x 25 A new containment building will be The two storage and export systems

tonne insulated storage tanks inside a
secondary containment building, with
a maximum working inventory of 50
tonnes. Chlorine from the storage
tanks is re-vapourised and exported by
a gas pipeline to TIWEST.

constructed with 3 x 50 tonne storage
tanks for new production. Maximum
working inventory for new storage
system will be 100 tonnes. Chlorine
will be exported to TIWEST through a
new export pipeline.

will operate independently of each
other and have no inter-connections.
This will permit continuous supply to
the customer when one system is shut
down for maintenance.
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Table 3.1: Summary of Project Components (continued)
Component Existing Proposed Comment

Caustic Soda Processing Caustic soda is produced in the A new two stage caustic soda The existing caustic evaporator will be
electrolysis cells as a 32% solution. evaporator will be installed to process | de-commissioned and dismantled once
This is concentrated to 50% in a single | the production from both cell rooms. the new unit is commissioned.
stage steam heated evaporator.

Caustic Soda Storage and Export Bulk storage tanks are provided for No change required. Existing system is
both 32% and 50% caustic soda. adequate for expanded production
Export is by dedicated pipelines to the | rates.
TIWEST pigment plant, and Coogee
Chemicals tank terminal.

Cooling Water Process cooling is provided from a New cooling towers, of larger capacity, | Existing cooling towers will be
closed loop cooling water circuit. will be installed to service both removed and the area utilised for new

production streams. process equipment.
Demineralised water All water used in the process is fully A new, larger water purification plant | The existing water purification plant

demineralised in a packaged will be installed to supply all site will be dismantled and the area utilised
purification plant. consumers. for new process equipment.

Steam Steam for process heating is produced | A new boiler will be installed to burn | Both boilers will feed into a common
in a boiler fired on by-product the additional hydrogen produced in steam header, with additional make-up
hydrogen gas from the electrolysis the new cell room. steam being supplied by pipeline from
process. TIWEST.

Effluents All liquid effluents from the plant are | A new effluent collection pit will be Effluent collection will be by means of

collected into a common pumping pit,
and pumped into the TIWEST pigment
plant effluent treatment system.

constructed to receive all effluents
from existing and new plant, for export
into the TIWEST pigment plant
treatment system via the existing
pipeline.

corrosion protected surface drains for
easy inspection and maintenance, to
avoid risk of undetected leakage. Leak
detection bore will be installed
adjacent to effluents pit.

Chlor-alkali Plant, Kwinana
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Table 3.4.1 Process Inputs.

Existing Proposed
17,000 Tpa 42,000 Tpa

Raw Materials

Salt: Naturally evaporated solar salt from Lake 39,000 Tpa 88,000 Tpa
Deborah, trans-shipped from Koolyanobbing by

rail to the new Westrail depot at Kwinana, then by

road into the plant.

Water: Potable scheme water, supplied by the
Water Corporation, via the TIWEST reticulation
network.

180,000 Tpa 400,000 Tpa

Energy

Electricity: Currently sourced from Western 54,000,000 129,000,000
Power grid. Future supplies expected to be

supplied by co-generation project in conjunction ~ (kW.h pa) (kW.h pa)
with TIWEST expansion.

Steam: A new package boiler will be installed to
burn by-product hydrogen. This, in conjunction
with a new energy efficient caustic evaporator, will
make the plant almost self sufficient in steam. Any
shortfall will be purchased from TIWEST via the
existing pipeline.

16,000 Tpa 6,000 Tpa

Ancillary Materials

Nitrogen: Compressed dry nitrogen is used for 3,000 Tpa 6,000 Tpa
process purging, brine dechlorination, and as an

inert padding gas for chlorine export. Supply is via

the TIWEST supply pipeline from the Air Liquide

air separation plant.

Sulphuric Acid: 98% sulphuric acid for chlorine o lpa 900 Xpa

drying is supplied by Coogee Chemicals. It is all

re-exported, in diluted form, for use in copper

sulphate manufacturing process.

Chior-alkali Plant, Kwinana Page 12 of 33 Pages 16 October 1996
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Table 3.4.2 Products

Existing
17,000 Tpa

Proposed
42,000 Tpa

Products

Chlorine: All chlorine gas from the project will 17,000 Tpa
be supplied by dedicated pipeline to TIWEST for
titanium dioxide pigment production.

Caustic soda (100% basis): Co-produced 19,150 Tpa
caustic soda will be sold locally for chemical

manufacturing and mineral processing, taking the

place of currently imported material. Caustic soda

will be exported to Coogee Chemicals tank

terminal by an underground pipeline.

Hydrogen: Will be used internally as boiler fuel. 480 Tpa
A small bleed of hydrogen is vented to atmosphere

as part of the process safety pressure control

system.

By-products

Sodium hypochlorite solution 12.5%: produced 2,500 Tpa
when chlorine in waste gas streams is absorbed in

caustic soda in the plant scrubbing system. This is

sold for water and swimming pool chlorination.

Surplus hypochlorite can be destroyed in the brine
dechlorination system, with chlorine being liberated

and re-cycled to the process.

42,000 Tpa

47,320 Tpa

1,190 Tpa

6,000 Tpa
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Table 3.4.3 Plant Mass Balance (Tpa)

Existing 17,000 Tpa | Proposed 42,000 Tpa

Inputs Water 180,000 400,000 (a)
Steam 16,000 6,000
Salt 39,000 88,000 (b)
Total 235,000 494,000
Products Chlorine 17,000 42,000
Hydrogen 480 1,190
Caustic Soda 6,230 15,390
Solution 32%
Caustic Soda 35,300 87,200
Solution 50%
Wastes Water vapour 52,500 122,000
(evaporation from
cooling tower)
Liquid Effluents 123,490 226,220
__________ AN F A OSSR N |
Total 235,000 494,000

Notes:

(a) Expected 10% reduction in specific usage through waste minimisation
measures incorporated in design of new water purification, and brine treatment
systems.

(b) Expected reduction in specific consumption by reduced wastage in new brine
treatment system. '
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Table 3.4.4 Plant Water Balance (Tpa)

Existing 17,000 Tpa Proposed 42,000 Tpa

Inputs
Imported Scheme Water 180,000 400,000
Imported Steam 16,000 6,000
Total 196,000 406,000
Outputs
Decomposed in 8,600 21,250
Electrolysis Process
Exported in Caustic Soda 22,380 55,300
Solution
Evaporated in cooling 52,500 122,000
Towers

Water Purification | 43,000 67,530

plant

Brine Purification | 28,220 45,020

Plant

Process Purge of | 26,300 64,900

Depleted Brine

for Sulphate

Impurity Control

Miscellaneous 15,000 15,000
Discharged in Liquid 112,520 207,450
Effluents
Total 196,000 406,000
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Figure 3.3.5. Gaseous Waste Generation Flow Sheet

‘I’ Atmospheric Vent 12.5% Sodium
S Nitrogen 3000/6000 Tpa+ Hypochiorite Solution
C Oxygen 150/380 Tpa | (External Sale)
H 2500/6000 Tpa |'
. i
: [ Culorine|
Monitor
E
' | Exhaust Fan
i (Back-up Nitrogen Ejector) '
Caustic Soda \ |
W | 16% Solution ’
4 |
s | -
T Y : |
E : |I
G ' |
A Emergency Vent Scrubber |
S |
|
S !
C
R Caustic
U Liquor
: '
B
i
N
G Primary Absorber =
L |
W
A
S
T Oxygen Chlorine
E 150/380 Tpa 320/770 Tpa
S By-product of Brine Liquefaction off gas
lectrolysis (from Water Tank venting after export
Decomposition) Brine Dechlorination
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3.5  Design Improvements Incorporated in Project

The plant expansion will incorporate design changes resulting in enhanced environmental
performance. These have been identified as a result of operating experience gained by
Nufarm Coogee at its two chlor-alkali plants at Kemerton and Kwinana.

Risk

e All liquid chlorine equipment systems will be located inside a new secondary containment
storehouse. This will enable rapid detection of any emissions triggering automatic
shutdown and isolation, and provides for containment of leaks and recovery to the
chlorine absorption system. The design intention of the new secondary containment
building is described in Appendix 1.

e The new cell room will use a different, more modern design, membrane electrolyser with
fewer process connections, and therefore fewer potential points of failure.

Ground Water Protection

¢ A new salt storage pad will be installed with improved joint design to minimise potential
leaks. It will also be furnished with a with leak detection and recovery system, with a
secondary containment membrane underneath.

e Contaminated waste drainage will be by surface collection drains only, for ease of
inspection and maintenance.

Energy Conservation

¢ The new membrane electrolysis technology chosen for the plant expansion is expected to
achieve a specific electrical energy consumption around 6% lower than the existing
equipment.

e A new two stage caustic evaporation unit will significantly reduce process heaﬁng
requirements. This, together with a new package boiler using by-product hydrogen, will
make the operation almost self-sufficient in steam.

Waste Minimisation

e The design of the new brine treatment plant maximises recovery and recycling of streams
that are currently lost to plant effluents.
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4, Potential Environmental Impacts

The existing chlor-alkali plant at Kwinana has been in operation for over 5 years and no
adverse environmental impacts have been identified.

The previous Project Definition Document for the proposed expansion surveyed all known
environmental factors associated with the existing operation and considered changes likely
to result from the expansion. The summary table from that document is reproduced in
Table 4.1 below.

Section 5 of this document provides a detailed evaluation of the three key environmental
factors associated with this project.
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Table4.1: Known Environmental Factors for Exiating Chlor-ulkali plant and
Expected Environmental Impact of Proposed Expansion
Exdsting Environment Future Environmant
17,000 Tpa Production 42,000 Tpa Producticn
Factor Managemeat Exdsting impact Exlsting Msnagsmant Proposed Management Predicted Outcome Additional impact Asssssment
Objactive
HAZARDS
i Misictaia residuad risk o Quntitative Risk Analysis demonstrates existing Ougoing operational risk mansgement trough Toldl  Future ackitions will iucerporate nhblocal Expaded plust will comply with guidelines, with [Preficiary Rik Assesamcn o Bpanded Pl
plant operation below plant design casily complics with Bulletm 611 Hazards Control Plan, sdnimstered by DME. g risk: will caly modarule increase on existing base case risk 1 thal design ecmplics with risk criteia,
requirements of EPA Bulletin requircments. (VRJ Risk Engmeers, 1996(b). A copy hnkmdlomwlymﬂ:lmuuusll THCP will Update and review of THCP with DME
611, of this repant is lodged with DME xod DEP for ubdresy ongoing risk nuwgenenl af expanded
reference. production levels
Starage snd Comyplisnce with relevant Chemical bullk storage in spproved, paved, and fully Existing operation managed by licensing provisions Additional liquid dilarne somge requiremenl wilh No change lo existing siatus. [Freiann ,i‘ﬂl bas d that
Hasullag of SLaluory requiremeats and bunded ok farm. Liquid chlorne mventory i very of Dagarous Goods Act, mod provisions of Tolal stofige coukinmend lo warld best practice, no pdditionl chlorine storuge does not significantly
Daggaous Goods  medustry codes Iugh mtegnty, full contamment storchouse. Hazards Cantrol plan chianges to ollier iuvetonies of operationa] increase risk.

POLLUTION PREVENTION - Alr Quality

procedures Cuguing nansgement vie THCP

Chlonne To mamian chlonne ‘Waslc process gas is venled Lo atmosphere via bigh Siack is continually momitared for chlorne and all Thie new chlorine process truin wall be fed with i No chunge (o existing status, Chlorine entixsions will Q.nnlaliw.diq:nianm&lh;ddﬁgndm
Emissions cmissions below existing, and mlegrity, two siage caustic saubber designed (o detcctable emissions reparted Ambia chlorme own stand wlone scubbing sud mailonng system of bccmmll:dhywd.l]nwmmmmm“ vent discharges for sciling of sppropriate limits, Sc¢
funire, industry sad coatrol chlarne auissions below teeshold of detectors are located in all arcas of plat with e sume proven design Anbicnl mouiloring uetwork  ground level below d mmbrient ppaadix 3,
bas ik & ion sl all times  Rifer Project Deftuilion potential for fugitive clilonoe release, will be expadded 10 cover ew process weas stuwderds, wnd odour threshold.
Documecnd.
Orecohouse The chior-akali process does nol directly produce Mamisstion of specific enagy ¢ plion. Strong y clectrolysis tecluclogy to be anployed for Ovenull reduction i specific encrgy consumpdion per Not required. No direct impact from existing o
Gases msmgement oceative for e, as electricity is smgle the proposed plad exprusion will bave » specific Lo of product futire operution.

POLLUTION PREVENTION - Waler Quality ’

myud:nlspu E.cmﬂyuudl’ud:h:m
mdirectly ¢ o phieric CO1

&nuzrmu:pwummmm.

largest cosl of production

cucrgy constunplion aboul $%a lower tan existing
plant

Plant Spillages To cantain sod recover all No history of uncoufined spill or leakage over § All starage mnd process areas are paved and bunded No sdditiona) chemical soruge is required for the No chunge to existing status, No critical issues o be addressed. No known impact
chemical spillages years operation. with provision for recovering all spillages into the expansion. All new process arcas will be designed fram existing operation, no additional impact from
plant cffbucit disposal system via pump pits aod fux spill contninmad, and with high integrity roposed expansion.
gavily callection draim. contumiated wiste druins (o cifbion disposal
system.
Croundwater To exsure that the Mo known tmpact The plant is dexigned for contaimment of aw b the process of re-developiug site wlilily weas No known impact from existhig operation. No Fgmmmvmwmw
% R T malerials, products, mud efbuenis; and & moniloring some desipgn cobancemes will be incarporued Lo additional impact forescen monitoring regime,
cmnml:dbyq):rmd progrunme is i place 1o ensure no undetected reasc the scounly of the exisioy operation.
the plant leakage bas ocoumred Monitoring progrumne will be udjusted for the re-
wrunged site.

POLLUTION PREVENTION - Wasts Disposal

Liguid Eftuet All Liquid effuents are Liquid effuents from the chior-alkali plant consist of mmhmqwmw Elftuent trestinent and disposal under managenient No mficipated changes. Chlor-alkali plent eflucnt No aritical issues to be nddressed. No additional
Drspasal pumped Lo the TIWEST sali water: snd pangally occurring margenic cootrol of TIWEST pigment Plul conitrol of TIWEST pigment Plant volume will increase in proportion 1o chlarioe impact from proposed expansion.
Pigment Plant for treatment mopurities from the row sall. Chlor-alkali effuents oduction. Some scope for additioeal recycling of
mnd disposal in accordunce wre pumped to the Pigment Plant and combined with brine plant wishings. There will be oo change in
with TIWEST licence the TIWEST efftuents for treatmend nd disposal. elllucnt quality or disposal requirements.
conduions. " .
Sewange To comply with siatutory Existing septic Lk system complics with stabitary Satisfactory trouble free operation for 3 years, no Existing seplic system will require replacamen as New systan will be designed to meet all stuntory HNo aritical issues to be addressed  Existing system
Dusposal. Fequir ements TEQUIEMEINS, . specific mamicnance of management required. pan of proposed sile re-wmangemar fequiremens is salisfuctery, po sdditional fmpact foreseen.
Crice-sb s Plart, Knnana
Exparmon o 42,000 Tpa
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Table 4.1:  Known Environmental Factors for Existing Chlor-alkali plant and
Expected Environmental Impact of Proposed Expunsion
Exdisting Environment Fulure Enviconmant
17,000 Tpa Production 42,000 Tpa Productlon
Factor Management Exdsting Impact Exialing Management Propased Managsmant Pradictad Outcoma Additional impact Asssssment
Objecthve
POLLUTION PREVENTION - Nolse .
Nolke To comply with saz The existing chlor-alkali plat is & quiet idustrial No specific monilaring of TQuir All acdhitional equip tequired for the plant No chunge (o exisiing status. No criical issues 1o be addressed No impadt fram
: ; peration which canplies with all occupational expausion will be specificd (o nuuntam low levels of exisling operation, no new impacts forescen from
bygicne sod ambict noise standards. back ground nwise proposcd expansim.
DEMAND ON PUBLIC INFRASTRUCTURE
Blectric Power To cosure s contxmious and The chior-alkali process is caagy micosive. The Elccwric power is currently purchased from TIWEST The new electrolysis plant is expected (o bave It is expected tat electric power for the opanded No critical issues to be addressed.
reliable supply of electric custing plent uses spproomaiely 315 MW b par Pignent Plat and supplicd from the Westem Power specific cucrgy consunydion 5% less Wan the chilor-alkali plant will be drawn from & new
power tooe of chlorine produced. pid existing plat. The tolul umual power reg 8 ioa fucility attached to the TIWEST
for the expanded plat will be epproxinately Pigment Plant expansion.
129,000,000 kW h .
Waler To minkmise consmplion of The existing plent uses 180,000 tonmes of potable Waste waler cartrolled by process brine purge, sod New brine plant design will permit recovery and Waler usage will increase with production, but some No critical issues to be addressed.
walcr. scheme water supplied by the Water Carporation via  regeneration of brine punification plani, uqﬂ:!_:d‘mwnrmwldhﬁ.\ﬂilhmd:! savings expected Tolal requi for the expanded
the TIWEST Pigment Plat reticulstion sysiem. reduction in specific waler consumplion. plact will be approximately 400,000 lomes per
amum
PUBLIC AMENITY AND AESTHETICS
Road The existing operation requires on average 12 tuck No specific mampement requircment, as plat Installation of & trensfer pipeline to Coogee Nel increase sround 25% in tuck movements for No critical ismues to be addressed. Existing operation
a day for of ew ials and ibution Lo Jocal taflic is negligible. Chicmicals bulk toruge terminad will climinate the peralion of expanded is aoly a minor cootributor (o local trdflc movement,
products. need for road truspant of caustic soda product, with bupact of addilional truffic considered insignificant.
resullant average requirement for the cxpended plant
of 15 tuck movancids s day
Visual nesibs To in vimual sz4h The existing plant is a small compact operation, with Landscape planting is used 1o soflen the intemal The proposed expansion will not chisnge the visual The site will be replunied in border areas wller No critical issies to be addressed. No sdditional
nd wilh 2 fock high stendards of ping, al is lotally appearance of the xite. aspect of the existing operulion redevelopment. impact foreseen from propased expansion.
uea contained wilhin xa idustrial complex.
= plaat i Refer chlorine emissions. Mo other malerials used No dunge from existing situation. No issues 1o be addressed.
does pot result m have noy odour polcnial
umacceplable odours
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S. Discussion of Key Environmental Factors and Proposed Management
S.1 Risk and Hazards

Management objective: To ensure that risk is as low as reasonably achievable, and
complies with EPA criteria in Bulletins 611 and 627,

S.1.1 Existing Operation

The Kwinana chlor-alkali plant is a designated “Major Hazards Site” and is required to
be managed in accordance with an audited Total Hazards Control Plan (THCP). This
is administered by the Department of Minerals and Energy under sections 45A & B of
the Explosives and Dangerous Goods Act.

Government approval and licencing of the existing plant was subject to stringent
Hazards and Risk analysis to verify that risks from the operation are as low as
reasonably achievable (Merz 1991(a)). A Safety Management System was
implemented to control the residual risks from the operation at an acceptable level. The
Safety Management System (THCP) has been subject to regular performance audits
(Merz 1991(b), ICI Engineering 1993, VRJ Risk Engineers 1994, Nufarm Coogee
1996)

After 5 years of plant operation Nufarm Coogee commissioned a review and update of
the original Quantitative Risk Assessment (VRJ Risk Engineers 1996(a)).

All of the above studies confirm that the only hazard that presents a potential off-site
risk is accidental release of chlorine gas from production, processing or storage
equipment. These studies also confirm that the risk from the existing operation easily
complies with acceptable standards (EPA Bulletins 611 and 627).

5.1.2 Proposed Expansion

Although the proposed plant upgrade will more than double the production of chlorine,
and will also require additional bulk storage, the best practice design adopted for the
extensions is very effective in limiting the incremental risk.

A Preliminary Quantified Risk Assessment of Project (VRJ Risk Engineers, 1996(d))
demonstrates that the individual and societal risk from the expanded plant is only -
slightly above that of the existing operation, and easily complies with acceptable
standards. A copy of this Report has been provided to Department of Environmental
Protection and Department of Minerals and Energy for reference. A summary of the
findings and the calculated risk results are attached at Appendix 2.

As the Nufarm Coogee chlor-alkali plant expansion is tied to the expansion of the
adjacent TIWEST pigment plant, the cumulative risk of the integrated complex will also
be computed. Outputs from the risk analysis of the chlor-alkali plant expansion have
been supplied to TIWEST s risk analysts (AEA Consultants) for cumulating with
results for the pigment plant expansion. Cumulative risk data will be provided by
TIWEST for assessment by DEP and DME by 21 October 1996,
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5.1.3 Bulk Liquid Chlorine Storage

The chlor-alkali plant is effectively an “on demand” producer of chiorine for the
pigment plant, and operates with the minimum practical working inventory for smooth

operation of the export system.

Both the chlor-alkali and pigment plants are designed for continuous operation. To
avoid unwanted stoppages of either the producing or consuming plant requires good
co-ordination of production and maintenance planning.

The existing storage facility uses three 25 tonne bulk storage tanks on a regular fill-
export-vent rotation. It has a maximum permitted inventory of 50 tonne total storage.
For safety and quality reasons storage tanks are not completely emptied during their
export, but are left with a “heel” of approximately 3 tonnes.

Optimum steady state export of 17,000 Tpa of chlorine from the existing installation is
achieved with an average inventory of 31 tonnes, and requires 773 tank cycles per year.

The operational constraints for the existing and proposed bulk storage installations are
summarised in Table 5./ below.

For the proposed expansion the 25,000 Tpa of additional chlorine will all be processed
through a new storage and export facility. This requires a minimum of three additional
tanks. The existing tank size is too small for the increased throughput because the
number of tank cycles, and venting frequency, becomes unmanageable. It is proposed
to install 50 tonne storage tanks in the new export system.

The Preliminary Risk Assessment for the expanded plant shows that, for the type of
installation proposed, the additional storage of bulk liquid chlorine is acceptable on risk
grounds. Results of risk assessment are presented in Appendix 2. The individual risk
contour plots for two different storage configurations show that increasing unit tank
size from 25 tonne to 50 tonne has a negligible effect on the calculated risk. This is
consistent with the results of a previous study (Quantarisk, 1991) which showed that
the design of chlorine storage facilities is more important than the size of the storage
vessels in determining overall risk.
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S.1.4 Proposed Management

The best practice design principles adopted for the plant expansion will ensure that risks
and hazards are maintained as low as reasonably achievable.

Management of risks and hazards to the lowest practical level will be achieved by
formal review of the design by HAZOP Study at the completion of basic engineering,
and of the as-built facility before the expansion is commissioned.

Acceptability of residual risks will be confirmed by Quantitative Risk Analysis of the
completed design for the expanded plant.

Ongoing management of risk will be addressed by the existing Total Hazards Control
Plan, which will be updated, in consultation with DME, before the new chlorine systems
are commissioned. Performance will be verified by routine THCP audit.

Quantitative risk assessment will be reviewed and updated at approximately 5 yearly
intervals during the life of the plant to verify that risks continue to remain acceptable.
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