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FEED FLEXIBILITY PROJECT
PUBLIC ENVIRONMENTAL REVIEW

The Environmental Protection Authority (EPA) invites persons and organisations to make a submission on this proposal.
The Public Environmental Review (PER) for the feed flexibility project at Kwinana Refinery has.been prepared by BP Refinery
(Kwinana) Pty Ltd in accordance with Western Australian Government procedures. The PER will be available for comment for

eight weeks, beginning on Wednesday, 6 February 1991 and finishing on Wednesday, 3 April 1991.

Comments from government agencies and from the public will assist the EPA in preparing an assessment review, in which it will
make a recommendation to Government. : :

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 suggestion you have to improve the proposai.

All submissions received will be acknowledged.

DEVELOPING A SUBMISSION

You may agree or disagree, or comment on, the general issues discussed in the PER or with 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 environmentally more acceptable.

When making comments on specific proposals in the PER:

° clearly state your point of view

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

°

POINTS TO KEEP IN MIND

It will be easier to analyse your submission if you keep in mind the following points:

Attempt to list points so that the issues raised are clear. A summary of your submission is helpful.
Refer each point to the appropriate section, chapter or recommendation in the PER.

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

Please indicate whether your submission can be quoted, in part or in full, by the EPA in its assessment report.

Copies of the PER can be obtained from BP Refinery (Kwinana) Pty Ltd, Mason Road, Kwinana, at a cost of $10.00 plus packaging
and postage.

Remember to include:

name
° address

° date.
The closing date for submission is Wednesday, 3 April 1991.
Submissions should be addressed to:

The Chairman

Environmental Protection Authority

1 Mount Street

Perth WA 6000

Attention: Dr B Kennedy
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SUMMARY

BP Refinery (Kwinana) Pty Ltd proposes to construct several new units at the Kwinana Refinery
which will enable processing of more high sulphur crude oil feedstocks. A number of smaller
modifications are also proposed to increase the recovery of saleable products and reduce emissions
from the Refinery. '

Worldwide stocks of low sulphur crude are decreasing and refineries are re-equipping to process the
more plentiful high sulphur (Middle Eastern) crudes. As low sulphur crude production declines its
price will rise and the price differential between low and high sulphur crudes will increase. If
Kwinana Refinery is to remain competitive against product imports it must re-equip to process hi gh
éulphur crudes. At present high sulphur crudes account for about one third of the throughput at the
Refinery, and the proposed Feed Flexibility Project modifications will allow this to progressively
increase to two thirds of throughput. '

~ While low sulphur crude production is declining, the demand for low sulphur oil products is
increasing. Also the demand for fuel oil has declined markedly in recent years. Thus, there is a need
for increased sulphur removal and increased conversion of fuel oil into products such as gasoline.
The shift to process high sulphur crudes has been underway for several years at BP Refinery
Kwinana, and is expected to continue for at least the next decade. The proposed Feed Flexibility
Project is part of an ongoing program to equip the Refinery to meet changes in crude oil supply,
product demand and environmental standards.

BP Refinery Kwinana employs 525 full-time employees directly. Between 50 and 250 contractors are
onsite at most times of the year, dependent on workload and a much larger number of West
Australians are employed indirectly in service industries. Annual throughput is presently some
4.5 million tonnes worth approximately $500-600 million with crude imports from Western Australia,
Southeast Asia, and the Middle East. The key products are propane, butane, motor spirit (petrol), Jet,
kerosene, diesel oil, marine diesel, fuel oil, lubricating oils and bitumen. These products leave the
Refinery by pipeline, tankships and road tankers for Western Australia, the Eastern States, Northern
Territory and overseas export. BP Refinery Kwinana is the source of most of the transport fuels and
lubricating oil base stocks consumed in WA, as it supplies about 81% and 90% of these markets
respectively.

The specific objectives of the proposed Feed Flexibility Project are to:

- proce§s more high sulphur crude and reduce dependence on low sulphur crude,
- meet gasoline and diesel fuel product quality specifications

- increase production of LPG

- provide security of employment for personnel employed by BP Refinery Kwinana
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- meet community expectations for sulphur dioxide emissions

- reduce odorous air emissions

- reduce particulate air emissions

- improve the quality of wastewater discharged to Cockbum Sound

The proposed Feed Flexibility Project would require expenditure in excess of $50 million, and
provide construction and plant supply contracts in Australia and, in particular Western Australia. As
BP Refinery Kwinana will endeavour to maximise the Western Australian and Australian content in
plant construction, only specialised equipment items not produced in Australia are expected to be
sourced from overseas. The proposed development would provide security of supply of petroleum
products for the WA market at a competitive price.

The proposed development would provide substantial environmental benefits, particularly in the
quality of the Refinery’s atmospheric emissions and wastewater discharge.

At present particulate emissions from the Residue Cracking Unit exceed the NH&MRC guideline of
250 mg/m3. Particulate emission controls proposed for the Residue Cracking Unit would reduce
emissions to well below 250 mg/m3. Another major environmental improvement would be the
reduction in odorous air emissions from storage of gasoline components.

The proposed Feed Flexibility Project would significantly improve the quality of the Refinery’s
wastewater. Phenolic emissions would be reduced from about 200 kg/day to 50 kg/day, ammonia
nitrogen from 300 kg/day to 100 kg/day and sulphides from 75 kg/day to 30 kg/day.

The specific modifications to the Refinery proposed in the Feed Flexibility Project are as follows:

- To remove sulphur from diesel fuel components a new Hydrofiner of 1800 tonnes/day will be
' constructed to operate in parallel with the existing 900 tonnes/day Hydrofiner.

- Modifications to Propane Production Unit No.1 will reduce spent caustic disposal.

- A new Sour Water Stripper will be built to reduce sulphide and ammonia emissions to
Cockburn Sound. | '

- A new Sulphur Recovery Unit will be constructed to operate in parallel with the existing
Sulphur Recovery Unit to minimise sulphur emissions to atmosphere.

- To reduce phenolic emissions to Cockburn Sound a new Catalytic Cracked Spirit Minalk Unit
will be constructed. '

f “A new Straight Run Gasoline Minalk Unit will reduce the emission of mercaptan odours from
~ storage of gasoline components.
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- Particulate emission controls will be installed on the Residue Cracking Unit to reduce
particulate emissions to well below 250 mg/m3.

- Minor modifications will be made to improve the efficiency of LPG recovery and capacity of
the Residue Cracker Gas Recovery Unit and Propane Production Unit No.2.

- Minor modifications will be made to the feed injection and catalyst disengagement sections
inside the Residue Cracking Unit reactor to reduce the formation of coke.

The Feed Flexibility Project will provide the Refinery with the flexibility to import and economically
process greater quantities of crudes from the Middle East region as opposed to relying on the rapidly
diminishing and more expensive low sulphur Australian and South East Asian crudes. The overall
effect will be a small reduction in the Refinery’s annual throughput due to the replacement of low
sulphur crudes with high sulphur Middle East crudes. However, with the higher conversion and -
recovery rates achievabl_e, the product balance will remain essentially the same with only marginal
reductions in the production of fuel oil. ' '

As the Middle East crudes contain higher levels of sulphur the modifications have been designed to
ensure there is minimal effect on the environment and that the Refinery not only remains within its

operating licences and agreements, but also makes significant steps to reduce the Refinery’s liquid
and odorous emissions.

The current schedule for the Project indicates that the particulate emission controls for the Residue
Cracking Unit, and modifications to the Residue Cracker Gas Recovery Unit and Propane Production

_ Unit No.2 would be commissioned during the last quarter 1991 and the first quarter 1992. The other

modifications and new units would be commissioned between second and third quarters 1992.

After completion of the proposed Feed Flexibility Project there would be significant reductions in
odorous air emissions and particulate emissions. Particulate emission controls proposed for the
Residue Cracking Unit would result in at least a two thirds reduction in particulate emissions to
atmosphere from the Refinery. The new Straight Run Gasoline Minalk Unit will eliminate the
odorous mercaptans from Straight Run Gasoline before it is sent to storage.

There would be no increase in sulphur dioxide or hydrocarbon emissions as a result of the Project.
Small increases in nitrogen oxides (3%) and carbon dioxide (6%) emissions are expected due to an
increase in fuel gas consumption as a result of the new Hydrofiner furnace and increased coke
combustion in the Residue Cracking Unit catalyst regenerators. Modelling results show that under '
normal operating conditions sulphur dioxide and particulate concentrations in the receiving
environment comply with the proposed Draft Environmental Protection Policy standards and limits
for sulphur dioxide and dust in the Kwinana region.
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Significant reductions in phenolic, sulphide and ammonia discharges to Cockbum Sound would result

* from the proposed Project. The amount of copper discharged to the Sound would also be reduced due

to the replacement of the Copper Chloride sweeteners with the Straight Run Gasoline Minalk Unit.
Other components in Refinery wastewater are expected to remain unchanged. There will be a small
increase in seawater usage (from 430 to 435 ML/day) for cooling associated with the new Hydrofiner.
No increase in freshwater usage will result from the proposed modifications.

There will be no impacts on groundwater quality resulting from the proposed Feed Flexibility Project.

The main changes in the amount of solid waste that would be generated by the Refinery following the
proposed modifications are:

an increase in the amount of Desulphuriser (Hydrofiner) catalyst and Residue Cracking Unit
catalyst for disposal. It is envisaged that an alternative to onsite disposal will be found for
these catalysts.

an increase in the amount of Sulphur Recovery Unit catalyst for dlsposal This will be
disposed of onsite.

an increase in the amount of pyrophoric scale for disposal, this will be disposed of onsite.

All solid waste would be disposed of in accordance with the statutory requirements of the Health
Department of WA and be to the satisfaction of the EPA.

Given both the considerable distance between the Refinery and the nearest residential area, and the
existing general background noise levels emanating from the Kwinana Industrial Area, noise
generated during construction and normal plant operations would not affect neighbouring residential
areas. BP Refinery Kwinana will design and operate the plant so as to control noise generation and '
noise levels at the boundary of the Refinery at all times to the sausfacuon of the Environmental
Protectwn Authority.

The proposed Feed Flexibility Project modifications do not introduce any type of risk or hazerd not
already present in the Refinery. The modifications will not resuit in any increase in the inventory of
hazardous material stored onsite. The proposed modifications will comply with all relevant
legislation and will be subject to the stringent six stage BP Safety Review procedure, including a
HAZOP study. The Hazard Management Process applied to the proposed Project will be consistent

with guidelines established by the Safety Coordinator, Explosives and Dangerous Goods Division,
Department of Mines.

The principles for management and monitoring of the emissions and hazards associated with the Feed
Flexibility Project are summarised as follows: '
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Emissions are controlled at the Reﬁhery by a combination of pollution control equipment,
operating techniques and choice of crude feedstock. The Feed Flexibility Project will
significantly improve the quality of wastewater discharged to Cockbum Sound, and reduce
R atmospheric emissions of particulates and odorous mercaptans. The proposed Project will also

N significantly reduce the likelihood of high sulphur dioxide emissions as a second Sulphur
' Recovery Unit will be constructed. At all times Refinery operations are programmed so as to
~ comply with all regulatory requirements and minimise impacts on the environment.

‘ . During routine and non-routine shutdowns and startups everything possible will be done to
minimise any impacts on the environment. Refinery throughputs will be adjusted as quickly
c as is practicable, in order to meet EPA licence conditions.

' . A monitoring programme involving regular sampling and testing of all wastewater discharges,
l" sulphur dioxide and particulate emissions, groundwater quality, solid waste quality and noise

levels is in place at the Refinery. All monitoring results are reported to the relevant regulatory
authority.

An audit of the Hazard Management Process; carried out in accordance with guidelines agreed
with the Safety Coordinator, Department of Mines; will be completed prior to commissioning
- and made available to the Department of Mines.

An extensive set of management commitments have been made by BP Refinery Kwinana,
encompassing shutdown procedures, safety features, hazard management, operational philosophies
and monitoring. BP Refinery Kwinana is committed to ensuring that the Refinery complies with all
statutory requirements and minimises impacts on the surrounding communities and the environment.
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CHAPTER 1

INTRODUCTION

1.1

BACKGROUND TO THE PROJECT

BP Refinery (Kwinana) Pty Ltd proposes to construct several new units at the Kwinana
Refinery which will enable processing of more high sulphur crude oils (feed), thus
increasing feed flexibility. These units are a new Hydrofiner Unit, new Straight Run
Gasoline Minalk Unit, new Catalytic Cracked Spirit Minalk Unit and a new Sulphur
Recovery Unit. A number of smaller modifications are also proposed to increase the
recovery of saleable products and reduce emissions from the Refinery. The proposed
development would enable:

processing of more high sulphur crude oil feedstocks and increased recovery of Liquid
Petroleum Gas (LPG).

a significant reduction in the environmental impact of present Refinery operations by

reducing emissions to atmosphere and improving the quality of wastewater discharged
to Cockbumn Sound. '

The proposed Feed Flexibility Project is part of an ongoing program to equip the Refinery to
meet changes in crude oil supply, product demand and environmental standards.

While OPEC (Middle Eastern) crude oil production is increasing the production of non-
OPEC crude oil is declining rapidly worldwide (Figure 1.1). In Australia this decline is
even more dramatic with the Australian Institute of Petroleum estimating that by the year
2000, crude demand in Australia will be 800 000 barrels/day, while crude production will

fall to 200 000 barrels/day. In general non-OPEC crude has a lower sulphur content than
OPEC crudes.

Since the 1970’s the feedstock to the Kwinana Refinery has been predominantly low sulphur
Australian and Indonesian crude, and the plant has been configured accordingly. If
Kwinana Refinery is to remain competitive against product imports it must re-equip to
process high sulphur Middle Eastern crudes. As low sulphur crude production declines its
price will rise, and the price differential between low and high sulphur crudes will increase.

- Page 1









1.1.1

Modifications must be made to a number of Refinery processes so that increased sulphur in
the crude oil can be removed or converted to a form which meets product quality

specifications.

The modifications to the Refinery processes will be made to ensure that there is minimal

effect on, or where possible, positive benefits for the environment.

This chapter provides background information relevant to the proposed development as
follows:

background to the project, including company history and activities, location and
description of BP Refinery Kwinana operations, and the proposed de'velopmem
(Section 1.1),

timing of the proposal (Section 1.2),
scope and structure of this report (Section 1.3),

the approval process, including statutory approvals and the environmental approval
process (Section 1.4).

Company History and Existing Activities.

In 1952 site clearance and initial construction of the Kwinana Refinery was commenced.
The Refinery was commissioned in 1955 and was the first industry established in the
Kwinana Industrial Area. The design throughput of the Refinery was 3,000,000 tonnes of
crude per year. The principal products were motor Spirit, aviation gésoline, kerosene, diesel,
fuel oil and bitumen. The original Refinery consisted of a three berth jetty, a Tank Farm
with seventy tanks, two atmospheric Crude Distillation Units, a Vacuum Unit, a Catalytic
Reformer, a Catalytic Cracker, Hydrofiner, Bitumen Unit, Steam Generation Plant and
cooling water and effluent treatment facilities. |

In 1959 a second Catalytic Reformer and additional tankage was added and in 1963 the
Lubricating Oil Plant was build to manufacture 100,000 tonnes of lubricating oils per year.
A year later a Propane Deasphalting Unit was added to the Lubricating Oil Plant and the

first Propane Production Unit was erected to separate and purify propane and butane for
LPG.
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The Catalytic Cracking Unit was modemnised in 1978 to increase the cépacity and improve
the conversion for motor gasoline and diesel Voii ‘productidn. In addition a second Propane
Production Unit (PPU2), associated with the Catalytic Cracker, was built. In 1981 a new
Alkylation Unit was commissioned for conversion of butane gas to aviation
gasoline/gasoline components.

In 1982 & 1983 Kwinana’s Steam Generation Area and Catalytic Reformer No.2 were
modemised to improve energy efficiency and plant control. A Merox Sweetening plant was
also built to sweeten the Jet produced from the Crude Distillation Units.

In 1985 work commenced oﬁ upgrading the Catalytic Cracker to a Residue Cracking Unit to
allow the conversion of fuel o0il to motor gasoline and diesel oil products. This project
involved conversion of the existing Catalytic Cracker. The project was commissioned in
1987. At the same time upgrading of the vCrude Distillation Unit No.2 commenced in order
to match the feedstock required for the Residue Cracker, improve the energy efficiency and
increase the processing capability and efficiency of the Unit. The original Catalytic
Reformer (CR1) was decommissioned in 1985.

The Catalytic Polymerisation Unit was built in 1987 together with an upgrade of the
recovery facilities to increase the the production of propane and butane from the refinery gas B
streams. This project enabled part of the Refinery fuel gas to be converted to high quality
motor gasoline and allowed the Refinery greater use of West Australian natural gas.
Connection to natural gas had taken place in 1986 in order to, reduce the buming of fuel oil

and reduce the refinery’s impact on air pollution in the area.

A refinery-wide control system designed with the latest digital communications technology
was installed during 1988 and 1989. This project involved the replacement of the six
existing dispersed control rooms by one central control room, replacing the existing
pneumatic and analogue instrumentation with digital control equipment and installation of a

computer for process optimisation, data handling and management information generation.
The project was completed in 1989.

In 1988 the Bitumen Emulsions Plant was commissioned to supply the expanding spray
bitumen market and construction of the Sulphur Recovery Unit was commenced. This Unit

was designed to recover sulphur from refinery fuel gas streams which was previously
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emitted to the atmosphere as sulphur dioxide (SO,). This project was completed in 1989
and has significantly reduced sulphur dioxide concentrations in the Kwinana area.

The major refinery processes at Kwinana Refinery are:

. atmospheric and vacuum distillation
. catalytic cracking

. alkylation

. polymerisation

. desulphurisation

. catalytic reforming

. solvent extraction

The major products are:

. propane

. butane

. motor spirit (petrol)
Jet

. kerosene

. diesel oil

. marine diesel

. fuel 0il -

. lubricating oils

. bitumen

These products leave the Refinery by pipeline, tankships and road tankers for Western
Australia, the Eastern States, Northern Territory and also for overseas export.

Kwinana Refinery is built on a wholly owned site occupying an area of 280 hectares and
Operates on a twenty four hours a day basis throughout the year. The location and layout of
the Refinery is shown in Figure 1.2. The estimated replacement value of Kwinana Refinery
today is in excess of $1,000 million. The refinery employs 525 full time employees directly.
Between fifty and two hundred and fifty contractors are onsite at most times of the year
dependent on the work load and a much larger number of West Australians are employed
indirectly in service industries. The annual throughput is presently some four and a half
million tonnes worth approximately $500-600 million with crude imports from Western
Australia, South East Asia and the Middle East.

Kwinana Refinery is a key refinery within the BP group of companies which together
employ some 120,000 people worldwide. The formal reporting structure is through the BP
Oil business stream which has a Head Office in Melbourne. The refinery is a Division of
the Manufacturing & Supply Department of BP Oil Australasia which in turn is a part of the
BP Oil worldwide business stream. BP Refinery (Kwinana) Pty Ltd is incorporated in
Western Australia and is a wholly owned subsidary of BP Australia Holdings Ltd.
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The Proposed Development

The proposed development would enable the Refinery to process a wider range of crude oil
feedstocks while at the same time reduce emissions to the atmosphere and improve the

quality of wastewater discharged to Cockbum Sound.

Worldwide, stocks of low sulphur crude are decreasing and refineries will have to re-equip
to process the more plentiful high sulphur crudes. Meanwhile the demahd is increasing for
low sulphur oil products. Thus, there is a need for increased sulphur removal and increased
conversion of fuel oil into products such as gasoline. The shift to process high sulphur

crudes has been underway for several years and is expected to continue for a least the next

10 years. At BP Refinery Kwinana, the first feed flexibility project commenced in 1985

with the construction of a Residue Cracking Unit followed by a Sulphur Recovery Unit.
The current proposal represents another move towards increased flexibility and it is

expected that further projects will be proposed in the future.

In general terms the objectives of the proposed Project are to allow processing of higher
sulphur crudes at the Refinery and reduce emissions to atmosphere and Cockburmn Sound.

Specific objectives are presented in Section 2.2

The specific modifications to the Refinery proposed in this development are as follows:-
¢ To remove sulphur from diesel fuel components a new Hydrofiner Unit of 1800 tonnes
per day (TPD) will be constructed to operate in parallel with the existing 900 TPD
hydrofiner. The sulphur will be converted to hydrogen sulphide which will be routed
to a new Sulphur Recovery Unit. '

~ Modifications to Propane Production Unit No.1 will reduce spent caustic disposal. At
present Propane Production Unit No.1 removes hydrogen sulphide and mercaptans
from liquified petroleum gas (LPG) by washing with caustic soda (NaOH). This
generates odorous spent caustic. The modifications include an amine unit to remove
the hydrogen sulphide and route it to the Sulphur Recovery Unit. The mercaptans will
then be removed by a new LPG Merox Extraction Unit. Merox (derived from
mercaptan oxidation) is a licensed Universal Oil Products Ltd extraction process for
conversion of odorous mercaptan sulphur to non-odorous disulphide. In an LPG
Merox, the caustic is regenerated and reused many times over. The net effect of these
modifications will be to reduce spent caustic disposal by 31% of the Refinery total.
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A new Refinery Sour Water Stripper will be built to reduce sulphide and ammonia
emissions to Cockburn Sound. Various refinery processes produce wéter containing
sulphides and ammonia (sour water). The Refinery has two sour water strippers that
remove the sulphides and ammonia, but they are relatively inefficient and produce wet
offgas which contains hydrogen sulphide and ammonia gas. The offgas is incinerated
in furnaces. The new Sour Water Stripper will be a state-of-the-art unit, producing
high quality wastewater and a dry overhead gas. At least part of the stripped
wastewater will be reused to reduce fresh water usage. The offgas will be routed to the

new Sulphur Recovery Unit.

A new Sulphur Recovery Unit will be constructed to operate in parallel with the
existing Sulphur Recovery Unit to minimise sulphur emissions to atmosphere. This
Unit will have a special two stage muffle furnace which will enable it to convert
ammonia to nitrogen gas. The second Sulphur Recovery Unit will be capable of
producing 35 tonnes per day of liquid sulphur. This is more than sufficient to handle
the increased hydrogen sulphide gas input derived from the new Hydrofiner, Propane

Production Unit No.1 treatment facilities and the new Sour Water Stripper combined.

It will also provide additional security in the event that the existing Sulphur Recovery
Unit shuts down. At present if the Sulphur Recovery Unit shuts down due to
equipment failure, the options are to allow a major increase in sulphur dioxide

emissions or to shut down various process units.

The risk of accidents and environmental incidents is minimised by avoiding process
unit shutdowns and startups. As long as either one of the Sulphur Plants is operational
it will be possible to control sulphur dioxide emissions to within acceptable limits by
reducing throughputs rather than shutting units down.

A new Straight Run Gasoline Minalk (Minimum Alkalinity) Unit will reduce the
emission of mercaptan odours from gasoline component tankage. This process uses
dilute caustic soda to convert odorous mercaptans to disulphides (sweetening). It
replaces the antiquated and inefficient copper chloride sweeteners, which will be shut

down. This reduces the risk of copper salts being present in Refinery wastewater.

To reduce phenolic emissions to Cockburn Sound a new Catalytic Cracked Spirit
Minalk Unit will be constructed. As with the Straight Run Gasoline Minalk, this will
sweeten (convert mercaptans to non-odorous disulphides) a gasoline component. It
will replace the existing Catalytic Cracked Spirit Merox Unit, which is the major

source of phenolic material in spent caustic.
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The Minalk uses such dilute caustic that it does not extract the phenol from the
Catalytic Cracked Spirit. ‘The phenol remains as a harmless minor component of
gasoline. The Catalytic Cracked Spirit Minalk will produce 85% less spent caustic
than the existing Catalytic Cracked Spirit Merox and reduce the Refinery total spent
caustic production by 6%.

Particulate emission controls for the Residue Cracking Umt The Residue Cracking
Unit has two regenerators R1 and R2 Wthh bum coke from a silica-alumina based
catalyst. Catalyst is recovered from the regenerators’ flue gas by cyclones. R1 has
two-stage internal cyclones which reduce the concentration of catalyst in its flue gas to
less than 250mg/m3. R2 operates at too high a temperature for internal cyclones and
has single-stége external cyclones. These reduce R2 particulate emissions to about
600 mg/m3. It is proposed to install secondary recovery equipment on R2 to reduce
the particulate emissions to well below 250mg/m3.

Minor modifications to improve the efficiency and capacity of the Residue Cracker
Gas Recovery Unit and Propane Production Unit No.2. The Gas Recovery Unit
separates Catalytic Cracked Spirit, LPG and refinery fuel gas from the Residue
Cracking Unit products.

The equipment is inefficient at recovering valuable LPG from fuel gas. The
modifications to these units will provide extra capacity, improve recovery of LPG and
improve product quality.

Minor modifications to the feed injection and catalyst disengagement sections inside

the Residue Cracking Unit reactor to reduce the formation of coke.

Overall Refinery production levels will not change significantly as a result of the proposed
project as increased throughput is not an objective. However, the relative production levels

of different products will change slightly. These changes are discussed in Section 3.4.

The modifications proposed in this project will result in a significant reduction in the

environmental impact of present Refinery operations. Particulate emissions to the
| atmosphere will be reduced to well below acceptable limits. The second Sulphur Recovery
Unit will provide a backup for the existing unit, thus reducing the necessnty to increase SO,
emissions above permissible levels, for safety reasons, in the advent of plant shutdowns.
SO2 emissions under normal operating conditions will remain at present levels. Odours will
be reduced from gasoline component tankage.
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1.2

1.3

The Refinery discharges wastewater and salt cooling water into Cockburn Sound.
Ecological studies (Le Provost et al 1990) have shown that the wastewater has only
localised impacts on the environment. Hdweve'f, the concentration of several substances is
higher than desirable and BP Refinery Kwinana is making the changes necessary to improve
wastewater quality. The Feed Flexibility Project will result in a significant reduction in
ammonia, sulphide and phenolic loadings to Cockburn Sound.

TIMING OF THE PROPOSAL

The current schedule for the project indicates that the particulate emission controls for the
Residue Cracking Unit, and modifications to the Residue Cracker Gas Recovery Unit and
Propane Production Unit No.2 would be commissioned during the last quarter 1991 and the
first quarter 1992. The other mbdiﬁcations and new units would be commissioned between
the second and third quarters 1992.

SCOPE AND STRUCTURE OF THE PER

A proposal for the Feed Flexibility Project was referred to the Environmental Protection
Authority (EPA) which determined that the project required assessment under Part IV of the
Environmental Protection Act, 1986. The level of assessment set by the EPA was a Public
Environmental Review (PER) and guidelines for its preparation were issued. The PER has
been prepared according to the guidelines issued by the EPA; the guidelines are presented in
Appendix A.

The objective of the PER is to provide details of the proposal so that interested parties may
have the opportunity to comment on it during the public review component of the

assessment process.

The scope of the PER is restricted to the potential environmental impacts éssociated with the
construction and operation of the new units and modifications to existing units that were
described in Section 1.1.2. The PER describes the means by which these potential
environmental impacts would be managed. Elements of the environment are considered in

terms of the Refinery site itself, the Kwinana Industrial Area (KIA) and neighbouring
residential areas. '

The impacts of existing Refinery operations are not specifically addressed in this PER
including the following:
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Wastewater disposal impacts

BP Refinery Kwinana has plans to substaritially upgrade the wastewater treatment
facilities at the Refinery. The environmental impacts of wastewater disposal will be
considered as part of the modemisation plan which will be referred to the EPA for
assessment. BP Refinery Kwinana has made a commitment that the modernisation
plan will be submitted to the EPA within two years of the issue of Works Approval for
the Feed Flexibility Project.

Solid waste disposal impacts

A solid waste minimisation and management programme will be prepared and made
available to the EPA. Recycling and re-use options for solid waste are being actively

investigated at the present time.

Groundwater qualiiy

The proposed Feed Flexibility Project will not impact on groundwater quality.
Risks and hazards

Risks and hazards are not a direct issue with the proposed. Feed Flexibility Project
modifications. The modifications do not embody any new process technology and in
essence simply increase the efficiency of present processing techniques. However, BP
Refinery Kwinana have made a number of commitments relating to risks and hazar(is
(see Chapter 7).

The PER is structured as follows:

Chapter 1 presents a background to the proposal and the PER, details of the proponent,
the proposed schedule and the approval process for the project.

Chapter 2 discusses the project justification, including business and environmental
objectives, the benefits and consequences of not proceeding with the project, and the

alternatives considered.
Chapter 3 describes existing Refinery plant and processes, proposed new plant and

processes, materials usage and production, transport and handling, waste products and
disposal, plant safety and contingency planning, and site facilities and works.
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1.4

1.4.1

Chapter 4 addresses land use and related issues, including local and regional land use,

visibility and visual impact, occupational health and safety, and risks and hazards.
Chapter 5 evaluates potential environmental impacts of the project, and social impacts.

Chapter 6 describes the proposed programme of controls and safeguards to minimise
environmental impacts.

Chapter 7 summarises all commitments made in relation to environmental
management and monitoring.

Chapter 8 conclusions.

APPROVAL PROCESSES

Statutory Approvals and Responsible Authorities

In addition to obtaining approval under the Environmental Protection Act, 1986 the Feed
Flexibility Project would have to satisfy the licensing and other requirements of a wide

range of decision making authorities. The legislation that applies to the project includes the
following: '

The Town Planning and Development Act, 1928 (as amended) empowers the Town of
Kwinana to control development under provisions of its Town Planning Scheme.
Application will be made to the Kwinana Town Council for development approval

("Application for approval to commence development’) and separate building
approvals. '

The Industrial Lands (Kwinana) Agreement Act. 1964 (as amended) administered by
the Industrial Lands Development Authority, controls the disposition of certain lands
at Kwinana (including the Refinery) for industrial purposes.

The Local Government Act, 1960 (as amended) provides authority to the Town of
Kwinana with respect to local planning and zoning regulations.

The Metropolitan Region Town Planning Scheme Act, 1959 (as amended) provides the

Department of Planning and Urban Development with regional planning powers to

control development. An application for development approval will be submitted via
the Kwinana Town Council.
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1.4.2

The Occupational Health, Safety and Welfare Act, 1988 provides regulations to ensure

the good health and safety of both employees and the general public.

The Health Act, 1911 (as amended) authorises the Kwinana Town Council to control

’offensive trades’.

The Dangerous Goods (Road Transport) Regulations, 1983 are administered by the
Department of Mines, which is responsible for reviewing the design and operation of
vehicles and transport of the product.

The Explosives and Dangerous Goods Act, 1961 (as amended), administered by the

Department of Mines, regulates the on-site storage of flammable materials and
dangerous goods.

The Metropoliian Water Authority Act, 1984 covers the conditions for supply of

scheme water to the Refinery and the Rights in Water and Irrigation Act, 1914 (as

amended) covers actions that may affect groundwater supplies.

The Fremantle Port Authority Act, 1902 (as amended) controls shipping movements in

the inner and outer Fremantle harbours,

The Qil Refinery Industry (Anglo-Iranian il Company Limited) A'ct, 1952 (as

amended) an agreement relating to the establishment and working of an oil refinery in
Western Australia.

The Poisons Act, 1964 (as amended) regulates and controls the possession, sale and

use of poisons and other substances, and constitutes a Poison Advisory Committee.

Environmental Approval Process

The environmental assessment process is designed to provide information to the EPA and
the public about proposed developments which have the potential to cause significant
environmental effects. In Western Australia the environmental approval process is
formalised by the Environmental Protection Act, 1986 which was proclaimed in February
1987. The environmental approval process is illustrated in Figure 1.3.
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- Public Environmental Reviews are public documents and, as such, are subject to a public
review period of eight weeks, during which time submissions from the public and
-government departmeénts will be sought by the EPA. The submissions assist the EPA in
' assessing the proposal and in formulating advice to the Minister for the Environment.
During the review the EPA will liaise with the proponent if further information is réquired.

The EPA will recommend to the Minister for Environment that the proposal is:

* environmentally acceptable,
* acceptable subject to certain conditions, or

environmentally unacceptable.

The Minister will publish the EPA’s recommendations in a report which is available to the
public. Interested parties can lodge an appeal against the content of, and recommendations

in, the EPA’s assessment report within 14 days of its release.
Development approval for the project lies with the Department of Planning & Urban

Development, and the Kwinana Town Council, and their evaluation is made in concert with

the environmental approval process.
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CHAPTER 2

PROJECT JUSTIFICATION
2.1 INTRODUCTION
This chapter includes:

22

2.2.1

project objectives, including business and environmental objectives (Section 2.2),
economic and environmental benefits (Section 2.3),

alternatives considered, including the consequences of not proceeding with the

proposed development (Section 2.4).
PROJECT OBJECTIVES
Business Objectives

BP Refinery Kwinana is the source of most of the transport fuels and lubricating oil base
stocks consumed in WA, it supplies about 81% and 90% of these markets respectivély. The
Refinery plays a signifiéant role in holding down suppl‘y costs in WA and ensuring
continuity of supply. .The Refinery is also a cost-effective exporter of selected products to
S.E. Asia and Eastern Australia. About 25% of refinery throughput is exported as value-
added products. To maintain the Refinery’s competitive position it will be necessary to re-
equip the plant to process high sulphur crudes. As low sulphur crudes increase in price, the
increasing price differential between low sulphur and high sulphur crudes will mean that
continued reliance on low sulphur crudes would erode the competitiveness of the Refinery

and affect Australia’s balance of payments.

The Company’s main business objective is to preserve the long-term economic viability of
Kwinana Refinery as a complex oil refinery manufacturing a complete range of fuels,

lubricating oils and bitumen products. Its specific objectives are to:

°

process more high sulphur crude and reduce dependence on low sulphur crude,
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meet gasoline and diesel fuel product quality specifications,
increase production of LPG,

provide security of employment for personnel directly employed by

BP Kwinana Refinery.
Environmental Objectives
In summary, the environmental objectives are to:
meet community expectations for sulphur dioxide emissions,
reduc¢ odorous air emissions,
reduce particulate air emissions,

improve the quality of wastewater discharged to Cockbum Sound.

PROJECT BENEFITS
Economic Benefits

The propo/sed development would result in a number of benefits to the local community,

Western Australia and Australia:

the proposed development would require expenditure in excess of $50 Million, and
would provide construction and plant supply contracts in Australia and, in particular
Westen Australia. BP Refinery Kwinana will endeavour to maximise the Western
Australian and Australian content in plant construction, only specialised equipment

items not produced in Australia are expected to be sourced from overseas,
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ensure or provide security of supply of petroleum products for the WA market at a

competitive price.

generate a reduction in elemental sulphur imports to WA of 12 000 tonnes/year, worth
$1.2 Million.

Environmental Benefits

The proposed development would provide substantial environmental benefits, particularly in

the quality of the Refinery’s wastewater discharge and air emissions.

At present particulate emissions from the Residue Cracking Unit exceed the National Health
and Medical Research Council guideline of 250 mg/m3. Particulate emission controls
proposed for the Residue Cracking Unit wouid reduce emissions to well below 250 mg/m3.
Another major environmental improvement would be the reduction in odorous air emissions
from gasoline component tankage. Under certain meteorological conditions odours from
this source are detectable outside the Refinery boundary. The new Straight Run Gasoline
Minalk Unit will eliminate the odorous mercaptans in the straight run gasoline before it is
sent to tankage.

The Refinery’s wastewater (oil and once through salt cooling watér) undergoes primary
separation to remove undissolved oil and any solid matter befo}e it'is discharged to
Cockburn Sound. The existing standard of wastewater treatment, although considered
acceptable at the time the Refinery was built in the early 1950’s, falls short of international

standards and of current cbmmunity expectations.
The proposed development would signiﬁchntly improve the quality of the Refinery’s

wastewater. Phenolic emissions would be reduced from about 200 kg/day to 50 kg/day, -

ammonia nitrogeri from 300 kg/day to 100 kg/day, and sulphides from 75 kg/day to
30 kg/day.”

These improvements are described in greater detail in relevant sections of this document.
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24 - EVALUATION OF ALTERNATIVES
2.4.1 Consequences of Not Proceeding

The consequences of not proceeding with the proposed development are both economic and

environmental.
- Economic Consequences

 The economic consequences of not proceeding with the proposed development are as _

follows:
The long-term economic viability of BP Refinery Kwinana as a complex and
integrated oil refinery would not be preserved, and refining operations at Kwinana may

Ccase as a consequence.

The potential benefits of increased employment - both direct and indirect during the

construction phase - would be lost.

Importing petroleum products would adversely affect the West Australian and

Australian economy.
- Environmental Coﬁsequences
The environmental consequences of not proceeding are as follows:
The projected reductions in emissions would not be achieved.

Other long-term environmental projects may be jeopardised as a result of reduced
profitability.
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2.42 Alternatives

The alternative to this proposal is to continue currékit operations at the Refinery. This is not

preferred for both economic and environmental reasons.

No alternative cost-effective technologies to those proposed are available to process high

sulphur crudes.
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CHAPTER 3
PROJECT DESCRIPTION
31 INTRODUCTION
This chapter describes the existing plant and the proposed development as follows:-
existing site development and process activities (Section 3.2),

the proposed development including a description of new plant and processes
(Section 3.3),

- materials usage, production, source and supply of other raw materials, water usage,

energy supply and consumption, and transport and handling (Section 3.4),

waste discharges, including gaseous emissions, liquid effluents, solid wastes and noise

(Section 3.5),

plant safety and contingency planning, including staff training, medical facilities,

emergency response and fire fighting (Section 3.6),
site facilities and works, including construction facilities, buildings and structures,

amenities, paving and road works, road access, car parking, water supply, drainage

systems and wastewater treatment (Section 3.7).
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3.2

3.2.1

EXISTING SITE DEVELOPMENT & PROCESS ACTIVITIES

The existing site development and process activities are described in the following sections.

The environmental discharges from the existing plant are described in Section 3.5

Figure 3.1 shows a simplified process flow diagram of existing Refinery operations, and a

plan of the existing plant layout is provided in Figure 3.2.

BP Refinery Kwinana was built in 1952-55 to process high sulphur Middle Eastern crudes.
In the 1960’s more Australian and Indonesian low sulphur crudes became available, and by
the 1970’s these formed the bulk of the Refinery feedstock. The Refinery configuration was
modified to process these low sulphur crudes. During the late 1980’s the Refinery has been
progressively upgraded to process more high sulphur Middle Eastern crude. The Refinery is
currently configured to process about one third of throughput as high sulphur crude.

Crude Distillation Units (CDU1 & CDU2)

These two units (see Figure 3.2) have a combined annual throughput up to 5,500,000 t of
crude oil. In a typical crude unit the oil is heated to about 400°C, before passing to the
fractionating columns where about half vaporises. As the vapours rise in the columns, they
become steadily cboler, the less-volatile components progressively condensing to liquids.
The remaining vapours that reach the top are separately condensed. For cooling purposes
part is i'etumed to the column as reflux, the remainder being split in a further column into
fuel gas, liquefied petroleum gas (LPG) and a liquid component of gasoline. This liquid
(light gasoline) and four less-volatile liquid streams (naphtha, kerosene, light and heavy gas
oils), together with the unvaporised residue of the crude, form feedstocks for other
processing units, or are blended into finished products. On Crude Distillation Unit No.1 the
combined LPG and gasoline stream is contacted with caustic solution to remove hydrogen

sulphide and some mercaptan sulphide prior to being split into fuel gas, LPG and gasoline.
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Sour Water

Sour water consists of any water drainings which have been in contact with hydrogen
sulphide or other components which could cause the water to have an unpleasant odour.
Sour water is presently treated in two small sour water strippers associated with the Residue
Cracker and the Vacuum Distillation Units respectively. These existing columns have
limited capacity and were not designed to remove significant quantities of ammonia present
in the feed water. |

A new refinery Sour Water Stripper will be built to deodorise the combined water from the
Residue Cracker and the new Hydrofiner. A steam reboiler (see Figure 3.9) will provide the
heat required for stripping of the odorous gases and air cooling of the overhead gases will
condense out the vaporised water. The relatively dry offgases containing hydrogen sulphide
and ammonia will be sent to the Sulphur Recovery unit muffle furnace for conversion to
sulphur dioxide and nitrogen gas. The deodorised water will be directed to either the gravity
main or the oily water sewer depending on the final quality. The new unit has been
designed for 1200 kL/day operation although it is anticipated that only 800-1000 kL/day of
sour water will be processed.

Process Water (Fresh water)

Kwinana Refinery presently uses some 7000 kL/day of mains water. About half of this is
used as make up boiler feed water for raising steam on the refinery, with the balance used
for process and domestic purposes. This process water is directed to the oily water sewer
and API Separator No.l for removal of undissolved oil and solids before discharge to
Cockburn Sound. Part of the process water can be made up with bore water (up to 700
kL/day), but this has been found to have a detrimental effect on certain critical heat
exchangers because of the high iron concentration naturally present in the groundwater.
There will be no change in the quantity of process water used as a result of the Feed
Flexibility Project.
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Spent Caustic Soda Solution

Presently the Refinery uses the equivalent of 470 tonnes/annum of 100% caustic soda
(NaOH), resulting in an average of 4 OOOYkL/annum of dilute spent caustic being disposed of
into the Refinery’s salt cooling water system. Spent caustic continuously generated from
the Crude Distillation Unit No.1 caustic wash, the Residue Cracker Catalytic Cracked Spirit
Merox Unit, Propane Production Unit No.2 prewash and Merox Unit, and intermittently
from the the Copper Chloride sweetening unit, the Crude Distillation Unit No.1 solutisers,
the Catalytic Polymerisation Unit propane wash and the Jet Merox Unit is collected in Tank
74. Some 2 tonnes/day of spent caustic is sent to Crude Distillation Unit No.1 for pH
control and the balance directed to the caustic regenerator on Crude Distillation Unit No.1
for deodorisation using heat and air. The odorous gases, containing traces of hydrogen
sulphide, from the caustic regenerator are sent to the Crude Distillation Unit No.1 furnace
for incineration and the caustic directed to Tank 3 (maximum capacity 150 tonnes). From
Tank 3 the dilute deodorised spent caustic solution is drained in a slow controlled manner to
the inlet of API Separator No.2. In addition, dilute spent caustic from the pre-wash of the
Jet Merox Unit is continually drained to the gravity main.

With the existing facilities caustic management is achieved through the procurement of the
requisite quantities of low sulphur crudes necessary to prevent excessive accumulation of
spent caustic in Tank 74 (maximum capacity 5000 tonnes) and maintain the tank close to its
minimum working level of 1000 tonnes. No foreseeable change to this philosophy would be
envisaged until the Feed Flexibility modifications were commissioned and the Crude
Distillation Unit caustic wash/solutisers shut down. After this it is expected that the
remaining dilute spent caustic in Tank 74 would be processed through the caustic
regeneration system within a few months. The Refinery would then be in balance with
regard to caustic management.

Shutdown of the Crude Distillation Unit No.1 caustic wash/solutisers, the Copper Chloride
Units and the catalytic cracked spirit Merox Unit, which all use stronger than 10% caustic
solution, will significantly decrease the amount of spent caustic to be deodorised and
disposed of. This will result in a significant improvement in the quality of the wastewater
discharging to Cockburn Sound.

The proposed Feed Flexibility Project modifications will reduce the amount of 100% caustic
soda used by the Refinery by 35% or 180 tonnes/annum. The change in caustic usage is
shown in Table 5.11.
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TABLE 5.11 Change in Caustic Use After the Feed Flexibility Project Modifications.

Change~in 100%

Modification NaOH per annum

(tonnes)

1. New Propane Production Unit No.1 Merox Unit + 0.8

2. Shutdown of Crude Distillation Unit No.1 - -157.0
caustic wash/solutisers _

3. Shutdown of Copper Chloride units -11.0

4. Straight Run Gasoline Minalk prewash +15.7

5. Straight Run Gasoline Minalk reactor +1.6

6. Catalytic Cracked Spirit Minalk reactor +28

7. Shutdown of Catalytic Cracked Spirit Merox -32.4

Total -179.5

The additional sources of spent caustic from the new Catalytic Cracked Spirit and Straight
Run Gasoline Minalk Unit reactors of approximately 0.85 tonnes/day of less than 1.7% mass
caustic solution will be drained directly to the Refinery cooling water and are expected to be
~of the following quality:

e e A R e I

Appearance

Percent spent

Total alkalinity

pH

Total sulphur
Mercaptide

Sulphide
Undissolved oils
Phenolic compounds

Yellow to amber

10 - 70%

0.5 - 1.5% as NaOH
75-9

0-0.4% mass as NaZSxO
Less than Ippm RS = mass
Less than 1ppmS mass

Less than 1% vol.
14 kg/day maximum

The Propane Production Unit No.1 and Straight Run Gasoline prewash spent caustic
solution will be discharged to the refinery spent caustic system on a weekly basis for

deodorisation and subsequent disposal via Tanks 74 and 3. The quality of the caustic from
the prewash vessels is anticipated to be as follows:
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1. Appearance Yellow to dark brown
2. Percent spent 70 - 90%

3. Total alkalinity 0.7 - 2.1% as NaOH

4. pH 7.5-9

5. Total sulphur 3-4% mass as NazsxOy
6.  Mercaptide 3-4% mass as NaRS

7. Sulphide 3-4% mass as Na,$

8. Undissolved oils Less than 1% vol.

The Refinery is continuing to look for ways to rationalise the use of caustic soda in order to
reduce consumption and subsequent disposal of the resulting spent caustic solution.

Amine Dfainage (Closed Systems)

All drainings from the amine systems are collected in the closed systems on Propane
Production Unit No.[ and the new Hydrofiner and returned to the Sulphur Recovery Unit
with the hydrogen sulphide rich amine stream for recovery of the diethanolamine.

Alternatives
a)  Technology

The only possible alternatives to the Minalk units are the existing Copper Chloride and
Merox Sweetening units which use more concentrated caustic soda solutions. Higher
concentrations of caustic soda result in more phenolic compounds being dissolved and
requiring disposal with the spent caustic. The Minalk units, therefore, not only reduce the
amount of caustic required, but also significantly reduce discharge of phenolic material to
Cockburn Sound. '

Sour water stripping is the only practical method of removing volatile odorous material from
water drainings. Use of a steam reboiler and air cooler have been chosen over "live steam™
stripping and inert gas stripping in order to maximise the efficiency of the stripping

operation to remove any dissolved ammonia and at the same time minimise overall water
usage.

b) Recycling & Reuse
The Feed Flexibility Projéct is another step in the process of rationalising the use of caustic

soda on the Refinery with an estimated reduction in usage of 35%. Further investigation is

planned with a view to minimising overall caustic consumption through increased secondary
and tertiary usage.
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Currently, some 60% of the boiler feed water requirements for raising steam on the Refinery
comes from returned condensate.

Certain process water effluent streams are also recycled, generally to the Crude Distillation
units as desalter water. Investigations are underway to examine the feasibility of recycling
the new Refinery Sour Water Stripper water to the No.2 Crude Distillation Unit desalters as
well as other options.

Wastewater Disposal Impacts

Ecological studies (Le Provost et al 1990) have shown that the discharge of Refinery

wastewater to Cockburn Sound has only localised impacts on the environment. These
environmental impacts have not been assessed for the Feed Flexibility Project because:

a) the quality of wastewater discharged to Cockburn Sound will be significantly
improved as a result of the proposed Project, and

'b) the Refinery has plans to further upgrade the wastewater treatment facilities at

Kwinana over the next four years.

Preliminary cost estimates indicate that the new wastewater treatment facilities will cost in
the order of A$25 Million, and provisional planning is for the new facilities to be
operational by the end of 1994. The new facilities will add secondary (solids removal) and
tertiary (biological degradation) treatment stages to the existing primary (gravity separation)
wastewater treatment system. The loading of oil, phenolics and sulphides to Cockburn
Sound will be substantially reduced. An assessment of the impacts of Refinery wastewater

discharge on Cockburn Sound will form part of the EPA assessment documentation for that
Project.

Groundwater Impacts

Extraction

Kwinana Refinery has two separate Water Authority of Western Australia licensed
groundwater extraction systems, each with their associated bores. The first is capable of
suppling up to 750 kL/day of groundwater to the process water system on a contmuous
basis. It is presently not in use because of the high natural iron concentration in the
groundwater, which causes problems with certain critical heat exchangers associated with
the Steam Generating Area compressors. It is anticipated that a solution to this problem will
be found shortly and that groundwater will again be used to make up process water.
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The second bore system, commissioned in 1990, is purely for reticulation of the garden and
lawn areas around the Refinery and uses up to 40 kL/day of groundwater on an intermittent
basis, mostly in the hot summer months.

There will be no change to this situation as a result of the implementation of the proposed
Feed Flexibility Project.

I;ollution
Existing Refinery Operations:

Over the 35 years of Refinery operations a large amount of oil has leaked into the ground
and has accumulated as a pool under the process units and parts of the tank farm. In
summer the oil sits just above the water table, and therefore does not actually float on the
groundwater.

The main sources of oil are thought to have been leakage from underground oily water
sewer pipes and the practice of draining water from storage tanks onto the ground. The oily
water sewer was constructed in the early 1950’s and consists of a network of concrete pipes
and sumps.  With age the concrete developed stress fractures which allowed oily water to
leak into the ground.

It was an accepted industry practice, when the Refinery was built, to drain water from the
crude and product storage tanks onto the ground. Most water would have been drained from
the crude oil storage tanks. Crude oil is transported by ship and some water invariably
contaminates the crude oil. The drained water only contains a small amount of entrained oil,
but over 35 years this would amount to a significant load.

The Refinery has adopted a remedial strategy which has three components:
recover the oil,

stop leakage of oil to the ground,
prevent discharge of the oil to Cockburn Sound.

The Refinery first started recovering the underground oil in the early 1970’s. The recovery
programme was stepped up in 1985 and has been upgraded repeatedly since then. Currently
there are 70 recovery bores and wells, from which about 5 tonnes per day of oil are
recovered. It has been estimated that there has been a one third reduction in the volume of
oil under the Refinery since 1985.
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Since 1986 a multimillion dollar oily water sewer leak repair program has been in progress.
Priority has been given to areas of greatest concern. The main oily water sewer lines have
all been fitted with an § mm fibreglass liner or repliced depending on their condition. All
the branch and trunk lines are being systematically tested. for leaks and repaired as
necessary. Since 1988 the tank farm has been progressively fitted with a closed tank
drainage system linked to the wastewater treatment system. The crude tanks drains were
completed in 1990. The motor spirit and motor spirit component tanks drains will be
completed in 1992 and the remaining finished product tanks shortly thereafter.

Intensive monitoring is undertaken to detect any movement of the underground oil towards
Cockburn Sound. A network of some 120 bores is monitored every fortnight. Small
diametre vapour bores are also being monitored between the leading edge of the oil plume
and Cockburn Sound to detect any advance of oil towards the Sound. An interceptor trench
has been installed at the oil’s closest point to Cockburn Sound. No significant movement of
the oil has been detected since this monitoring program commenced in 1985.

Proposed Development:

There will be no impacts on groundwater quality resulting from the Feed Flexibility Project.
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5.34  Solid Waste

Sources and Quantities

Table 5.12 summarises the amount of solid wastes produced by the existing and
redeveloped plants.

TABLE 5.12  Solid Waste for Existing and Proposed Operations.
(Quantities are estimates unless otherwise indicated).

Solid Wastes Existing Proposed
Operations Ope>rations
Oily sludges and soils » 1000 tonnes/yr no change
Filter Clays _ 100 tonnes/yr 70 tonnes/yr
Charcoal 45 tonnes/yr 70 tonnes/yr
Calcium fluoride 10 tonnes/yr no change
Alkyl lead contaminated scale & rust 50 tonnes/yr no change
Pyrophoric scale 1 tonne/yr 2 tonne/yr
Construction/demolition debris Ml increase during

construction phase/
no long term change

General Plant waste NM . nochange
Fluoride deactivation pellets 5 tonnes/yr no change
Asbestos NM no change
Spent Catalysts ‘

* Residue cracking catalyst2 : 4.5 tonnes/day 9.5 tonnes/day
* Desulphuriser catalyst 8 tonnes/yr 16 tonnes/yr

* Catalytic Polymerisation catalyst 130 tonnes/yr no change

* Sulphur Recovery Unit catalyst _ 3 tonnes/yr 6 tonnes/yr

1 NM = not measured.
2 Measured.

The Feed Flexibility Project will increase the amount of charcoal, pyrophoric scale, Residue
Cracker catalyst, Desulphuriser catalyst and Sulphur Recovery Unit catalyst to be disposed
of. Shutting down the Copper Chloride sweeteners will result in a significant reduction in
the amount of filter clay to be disposed of. The most significant increase will be the extra
5 tonnes/day of Residue Cracking catalyst for disposal. If trials continue to be successful
Residue Cracking catalyst may be recycled as a speciality cement component.
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Solid Waste Treatment and Disposal
Onsite Landfill

The onsite landfill is a designated Waste Management Area. The area has been surveyed in
Case there is a need in the future to relocate any of the waste material. Different types of
waste are buried in separate areas within the Waste Management Area.

The wastes disposed of at the onsite landfill are:

Residue Cracking Unit catalyst

This is a zeolite catalyst. Typically the metals content of the spent catalyst is nickel
0.2-0.4%, vanadium 0.12%, copper 50-150ppm and up to 1% rare earths.

Desulphuriser catalyst

This is an alumina based catalyst which when spent contains about 13% molybdenum
and 4% nickel and/or 3% cobalt. It is presently stored in containers onsite. This
material was previously recycled to recover the metals, but the previous user is no
longer able to process it. New recycling options and chemical fixation are being
investigated.

Catalytic Polymerisation Unit catalyst

This is a calcined composite of phosphoric acid on diatomaceous earth in 6-9mm pellet
form. The spent catalyst is mixed with lime sands to neutralise the acid.

Sulphur Recovery Unit catalyst

This is an activated alumina catalyst,

Alkylation Plant fluoride deactivation pellets

These pellets are activated alumina and are used to deactivate trace quantities of
fluoride in propane and butane. Disposal is infrequent. Permission is currently being
sought from the Health Department to dispose of the pellets at an offsite gazetted
landfill site.

Calcium Fluoride

Aqueous drainings from the Alkylation Unit are first neutralised with soda ash and
then any fluoride present is precipitated as calcium fluoride.
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Alkyl lead contaminated scale and scrap

These are weathered in accordance with OCTEL procedures before disposal.
Landfarm

Landfarming is the term used to describe a biological treatment method which utilises
naturally occurring soil microbes to biodegrade hydrocarbons in oil contaminated
wastes. The microbes obtain the energy and cell carbon they need to grow from the
oxidation of the hydrocarbons. This process is called biodegradation. The final end
products of microbial degradation of hydrocarbons are carbon dioxide and water. The
landfarm area is managed (eg nutrient addition; regular soil cultivation) to optimise the
degradation rate.

The wastes disposed of at the onsite landfarm are:

* Oily Sludge and Soil

These are landfarmed onsite and any organics present are biodegraded. The landfarms ‘_
are managed to optimise biodegradation.

Charcoal -

The charcoal is landfarmed so that any hydrocarbons it may have adsorbed are
biodegraded.

Filter clays

The clay is used to filter naphthenates from products such as aviation kerosene. The
_clay is landfarmed onsite, and natural degradation destroys the organics.

Pyrophoric scale

The scale is oxidised in open drums until it no longer presents a fire hazard and is then
spread on the onsite landfarm. Batches are very infrequent.

Offsite Gazetted Landfill

The following wastes are disposed of at gazetted offsite landfill sites:
° General Plant Waste

Construction/Demolition Debris

° Asbestos
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Solid Waste Recycling

The solid wastes listed above are those which cannot be recycled in-house. However,
external recycling of the largest waste (RCU catalyst) is being investigated and looks
promising. It is anticipated that, if trials continue to be successful, recycling of RCU
catalyst as a speciality cement component will start in early 1991.
A recycling outlet for desulphuriser catalyst is actively being sought. This catalyst contains
nickel, cobalt and molybdenum. ' '

Solid Waste Disposal Impacts

The onsite disposal of solid wastes is confined to a designated Waste Management Area.
No waste can be moved without a Refinery permit. The permit provides a record of the type
of waste and the estimated quantity, as well as the proposed treatment process and
destination.

5.35  Noise Emissions
Existing Plant Noise Levels
The noise levels resulting from existing Refinery operations have been measured. The
majority of measurements were obtained over a four day period in November 1988. The
maximum levels are given in Table 5.13. Equipment items that could cause noise exposure

in excess of 85 dB(A), eight hour time weighted average, were identified for engineering
noise reduction control.

Page 122



TABLE 5.13: Existing Plant Noise Levels

LAeq, gh : General Plant
Location Date of dB(A)@ 1 m Peak dB(lin) Noise dB(A) Major Noise
Measurement Maximum @1m Source

Alkylation Unit 02/11/88 90 106 85 Heaters
Bitumen Unit 21/01/89 98 112 85 Air Compressors
Bitumen Emulsion Unit 19/01/89 87 - 85 Pumps
Catalytic Reformer 2 05/11/88 113 129 95 Heaters
Cooling Water Pump Hse 05/11/88 93 106 90 Pumps
Copper Chloride Unit 05/11/88 94 111 85 Pumps
CFR Test House 01/02/89 95 110 85 Supercharge Enginc
Crude Desalting Unit 20/01/89 96 114 85 Charge pumps
Crude Distillation Unit 1 06/11/88 98 121 85 Heaters & Pumps,
Crude Distillation Unit 2 06/11/88 95 112 85 Pump cooling fan -
Furfural Unit 03/11/88 104 121 90 Heater
Hydrofiner Unit 21/01/89 .97 112 85 Charge Pump
LPG Plant 06/11/88 84 - 85 Butane Pumps
Maintenannce Workshops 03/11/88 85 - 85 Fixed Equipment
Merox Treatment Unit . 04/11/88 82 - 85 Pumps
Propane Deasphalting Unit 21/01/89 106 123 85 Fumace
Propane Production Unit 1 06/11/88 95 109 85 Pumps
Residue Fluid Catalytic Cracker 21/07/88 101 116 90 Compressors
Separators 06/11/88 84 - 85 Pumps
Solvent Dewaxing Unit 03/11/88 102 120 85 Compressors/Heaters '
Steam Generation Unit 02/11/88 98 118 90 Air Compressors
Vacuum Distillation Unit 22/01/89 102 113 90 Steam Ejectors
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5.3.6

Proposed Devélopment

The proposed Project would not contribute si gnificantly to the total plant sound power levels
from existing continuous plant operations.

Design criteria will include a requirement for the maximum noise level generated by any
new equipment item to be restricted to 85 dB(A) at a distance of 1 metre. Equipment would
be selected to minimise noise, or would be controlled to reduce noise levels. During
commissioning noise level measurements will be performed to confirm the specification to
85 dB(A) has been achieved. If these noise measurements indicated levels in excess of
85 dB(A) further noise mitigation measures would be assessed and implemented as
practicable.

Noise Impacts

All new plant will be designed to a specification that noise levels do not exceed 85 dB(A).
A sound pressure level of 85 dB(A) will attenuate to 30 dB(A), within about 560 metres,
due to simple radial divergence. The Noise Abatement (Neighbourhood Annoyance)
Regulations 1982, as amended by the Envirbnmental Protection Act 1986. state the assigned
outdoor noise level for residential areas as 35 - 45 dB(A), depending on time of day. Given
the distance between the Refinery and the nearest residential areas (>2.5 km), noise from
plant operations, following commissioning of the proposed Project, would not affect
neighbouring residential areas.

BP Refinery Kwinana will design and operate the plant so as to control noise generation and
noise levels at the boundary of the Refinery at all times to the satisfaction of the
Environmental Protection Authority.

Social Impacts
Odours

Emissions of odours from the Refinery will be reduced due to the installation of the new
Straight Run Gasoline Minalk Unit and the modifications to Propane Production Unit No.1
proposed as part of the Project. Other initiatives have already commenced, such as
secondary seals on storage tanks, to fuxthér reduce emissions of odours from the Refinery.
Short-term emission of odours may still occur during abnormal operating conditions, such
as during an unplanned Sulphur Recovery Unit shutdown, but such events would be
infrequent and of short duration.
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Noise

Noise levels generated during construction and operation would be managed to ensure
compliance with the requirements of the Town of Kwinana and the Noise Abatement

(Neighbourhood Annoyance) Regulations 1982, as amended by the Environmental
Protection Act 1986. '

During construction and operation of the plant, all relevant legislation pertaining to noise
levels and work-force safety, including the Occupational Health, Safety and Welfare Act,
1988 and the Construction Safety Act, 1972 (as amended), would be complied with.

Traffic

The increase in traffic movements in the region during the construction phase of the Project
would be negligible. Patterson Road, Rockingham Road and other major roads in the area
cope well with existing traffic and have ample capacity to accommodate the increase in
regional traffic movements during the construction phase.

Aesthetics

Because of the proximity of the new structures to existing plant, and the similar physical
nature of the structures, the visual impacts of the proposed project would be minimal
(Section 4.2). The proposed extension of the vegetative buffer around the site perimetre will
improve the local amenity.

Public Amenity
The Wells Park and Kwinana Beach reserves are utilised by the general public for recreation

and are important as they provide access to Cockburn Sound. The public amenity of these
reserves would not be affected by the proposed Feed Flexibility Project.
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5.3.7 Risks & Hazards

The Feed Flexibility Project will not result in any increase in the inventory of hazardous
material stored onsite. The modifications will increase the number of pressure vessels
onsite, thereby marginally increasing the statistical risk of a potential hazard occurring.

The modifications do not embody any new process technology and in essence simply
increase the efficiency of the present processing techniques. They do, however, result in a
decrease in the use and handling of caustic soda solution through the shutting down of the
Crude Distillation Unit No.1 caustic washers/solutisers, the Copper Chloride sweetening
units and the Catalytic Cracked Spirit Merox Unit which all utilise solutions greater than
10% mass NaOH.

All work to be carried out will comply with the relevant Australian Standards and/or BP
codes of Engineering Practice, whichever is the most stringent. In addition, the design will
meet certain USA or UK Oil Refining Standards, where these meet with BP’s approval. In
general, all plant will be designed for a four year operating cycle with a comprehensive
maintenance overhaul carried out at the end of each cycle.

The proposed modifications will comply with all relevant legislation, including (but not
limited to) the Occupational Health & Safety Act, 1988 and the Environmental Protection
Act, 1986. They will also be subject to the stringent six stage safety review procedure
including the Hazop study.

The Refinery will commission Technica Ltd. to review and update the BP Refinery Kwinana
database and analysis for the Kwinana Industrial Area Cumulative Risk Analysis Study to
verify that risk levels have not increased as a resuit of the proposed Feed Flexibility Project.
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CHAPTER 6

ENVIRONMENTAL MANAGEMENT AND MONITORING

6.1 INTRODUCTION
Over the past thirty-five years BP Refinery Kwinana has been progressively upgraded to
reflect technological changes and changes to environmental controls. The Refinery has a
good safety record and has an ongoing commitment to the safety and protection of the

workforce, local community and the environment.

The principles for management and monitoring of the emissions and risks associated with
the Feed Flexibility Project are reviewed in this chapter.

6.2 MANAGEMENT OF EMISSIONS

6.2.1  Atmospheric and Liquid Emissions
Normal Operations
Management of emissions during normal operations is by the following means:
a) Liquid Emissions
Aqueous liquid waste is initially managed by source control. Any excess drainings are
directed to either the gravity main if they are il free or the oily water sewer if there is any
possibility of traces of oil or solids being present.
The gravity main is one of the three salt cooling water collection mains and discharges its
water into the North and South circular separators. These two circular separators provide a

reservoir for temperature reduction and removal of any traces of free oil or solid matter from
the cooling water prior to discharge from the Refinery via the outfalls into Cockbum Sound.
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'The oily water sewer is a partly enclosed network of collection mains running through each
of the refinery process plants. It has a series of sewer boxes throughout the network which
trap the majority of the oil which is in tum removed periodically as slops for reprocessing in
the Crude Distillation units. The water then flows to API Separator No.1 where further
clarification takes place before discharge to Cockburn Sound.

Additional control of aqueous liquid waste from the process units will be via the new

Refinery Sour Water Stripper, which will remove any odorous volatile material from the

accumulated water, and the existing refinery blowdown systems. Each blowdown system

consists of a vessel with facilities for separation of oil and water plus an elongated chimney

stack for dispersal of vented gases, generally nitrogen. Oil separated from the water in the

blowdown drum is transferred to the dry oil system and the water is drained to the oily water-
sewer.

All hydrocarbon drainings from the process units will be segregated in the existing refinery
dry oil system (DOS). This system is a closed network of pipes running through every’ ,
process.unit which collects essentially water free hydrocarbon oil. This "dry oil" is
accumulated in the refinery slop tanks prior to reprocessing in the Crude Distillation units.

b) Particulate Emissions

The major source of particulate emissions is from the Residue Cracker stack. Control is
exercised by the regenerator cyclones on the unit which remove the catalyst fines to a low
level. The addition of new secondary cyclones will reduce particulate emissions to well
below that required by present regulations.

¢) Odours

Odorous emissions are minimised on the Refinery through the use of completely closed
systems and a high proportion of fixed and floating roof tanks. All floating roof tanks are
fitted with roof seals to minimise the escape of hydrocarbon and odorous vapours. In
addition, the proposed new Refinery Sour Water Stripper; the two new Minalk units and the
new Propane Production Unit No.1 Merox Unit will all further reduce possible odorous
emissions. |
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d) Sulphur Dioxide Emissions

‘Management of sulphur dioxide emissions comes from the existing Sulphur Recovery Unit
- and the proposed new Sulphur Recovery Unit. Secondary control comes from the choice of
refinery feedstocks which are tailored to run below a certain sulphur content.

e) Other Atmospheric Emissions

Other gases include hydrogen sulphide, ammonia and oxides of nitrogen (NO, ). Emissions
are controlled at the Refinery by a combination of equipment design and operating
techniques. Methods include contacting the gaseous streams with caustic soda solution to
remove hydrogen sulphide; directing sour water to the refinery Sour Water Stripper;
adjusting the operating conditions on the Sulphur Recovery Unit to maximise conversion of
ammonia to nitrogen gas and buming of natural gas in the Refinery as opposed to fuel oil.

Unit Start-ups

Start-up of the new and modified units, either initially or following a maintenance
turnaround, will necessitate flushing of all equipment and piping with fresh process water,
after which the drainings are sent to the oily water sewer. This will be followed bya
nitrogen purge to remove oxygen from the system. The gases will be directed to the
refinery’s existing blowdown system where any purged liquid is trapped and nitrogen is
vented to atmosphere from the blowdown drum. When the unit is oxygen free it will be
isolated from the blowdown system and the normal start-up procedure commenced to
establish hydrocarbon inventory and begin process operations.

Routine Unit Shutdowns

Refinery process units are normally shutdown for a routine maintenance turnaround on a
four year cycle. At this turnaround the unit is completely gas freed and opened up for . .
legislative and mechanical inspection. When shutting down a process unit for maintenance
the following general steps are followed:

liquid levels in all vessels and towers are reduced to a minimum.
all gas and vapours are vented to the Refinery fuel gas system and/or the flare system,
and the remaining liquid drained to the dry oil system for reprocessing as slops in the

Crude Distillation units. '

vessels, towers and pipework are steamed out to the Refinery flare system to remove
all volatile hydrocarbons from the process unit.
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-vessels, towers and pipework are flushed with process water and drained to the oily
water sewer.

gas testing is carried out to check for the presence of hydrocarbons, and if safe, the
unit is opened up for inspection. If traces of hydrocarbon are present the steaming and _
flushing operations are repeated.

Hydrofiner Regeneration

At the routine turnaround catalyst regenerations and/or replacement of the catalyst generally
take place. However, the new Hydrofiner will require at least one catalyst regeneration per
year in order to restore catalyst activity. This operation will involve draining off the
hydrocarbons to the dry oil system and venting gases from the unit to the flare system.
Catalyst regeneration would be carried out using nitrogen/air mixtures.

During catalyst regeneration, the nitrogen rich gas stream is recirculated by the recycle gas
compressor on the unit. It is continuously scrubbed with weak caustic soda solution to
remove all sulphur oxides and carbon dioxide. A small purge gas stream is sent to
atmosphere which contains mainly nitrogen. Spent caustic is sent to the Refinery spent
céustic system for deodorisation.

Non-Routine Unit Shutdowns

Typically, unit shutdowns at other times between the routine maintenance turnarounds
(eg. because of equipment failure or a planned production shutdown) do not necessitate
complete gas freeing of the unit or draining of the hydrocarbon inventory unless it would be
unsafe not to do so. If depressurisation of the plant is necessary this will take place to the
Refinery fuel gas and flare systems. There will, therefore, be minimal impact on the
environment as a result of this particular type of shutdown.

Emergency Shutdowns

In the event of an emergency shutdown the new units will follow similar procedures to the
existing refinery units. All heat will be immediately taken off the unit, relief valves will
vent to the refinery flare system and everything possible will be done to render the unit safe
and minimise any impacts on the environment. The emergency shutdown systems will be
engineered to render the unit safe.
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Sulphur Recovery Unit

If a Sulphur Recovery unit suffers an unplanned shutdown, hydrogen sulphide rich gas will
be directed to the other Sulphur Recovery unit with any excess gas initially sent to the

refinery fuel gas main. Refinery process unit throughputs will be then be adjusted in order
to meet the EPA licence conditions.

Shutdowns will be planned to coincide with those of the Hydrofiner and Residue Cracking
units, the major sources of hydrogen sulphide, in order to minimise hydrogen sulphide in the
refinery fuel gas main and hence sulphur dioxide emissions.

New Sour Water Stripper

With the commissioning of the new Sour Water Stripper, the present Residue Cracking unit
sour water stripper will be shutdown, but not dismantled. The old unit will be maintained in
case of failure of the new unit. The Refinery’s process unit throughputs would be reduced
to meet the capacity of the old unit and EPA licence conditions. Shutdowns of the Sour
Water Stripper will be planned to coincide with those of the Hydrofiner and Residue
Cracking units which are the major sources of sour water.

New Straight Run Gasolene and Catalytic Cracked Spirit Minalk units and the
Propane Production Unit No.1 Merox Unit

Being liquid extraction units operating at essentially ambient temperatures, shutdown and
start-up of these units does not present any problem either from a safety or environmental
aspect. Unit shutdowns will always be planned to coincide with that of the major plant

feeding the Merox and Minalk units, namely the Crude Distillation units and the Residue
Cracking Unit.

New Hydrofiner

Kwinana Refinery has over thirty five years operating experience with a Hydrofiner and is
therefore adept at shutting down and starting up a Hydrofiner without problems.
Depressurising the unit to the refinery flare systems will have minimal effect on the
environment as the majority of the gas within the unit is hydrogen with small quantities of
methane and propane. Hydrogen sulphide will be sent to the flare system in only trace
quantities, as the amine absorber will remove this in the unit itself,

Modifications to the Residue Cracking Unit

The modifications to the gas recovery section and the reduction in particulate emissions by
means of additional secondary regenerator cycloneés will have little bearing on the present
start-up and shutdown procedures and will cause no additional impacts on the environment.
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6.2.2

6.2.3

6.2.4

6.3

~monitoring program.

Groundwater :

The Refinery’s ongoing groundwater remediation strategy will be periodically reviewed to
ensure that technological advances in groundwater treatment, if appropriate, can be
implemented. Future requirements will depend on results from the current groundwater

The Feed'Flexibility Project will not impact on groundwater quality.

Solid Waste

All solid waste will be disposed in accordance with the requirements of the Health
Department of WA and be to the satisfaction of the Environmental Protection Authority.

The Refinery waste minimisation program will be periodically reviewed to identify and
evaluate refinery emissions for the potential to reduce waste generation by source reduction,
recycling, reuse, reprocessing and treatment.

Noise

All new plant will be designed to ensure that noise levels do not exceed 85 dB(A) at a
distance of 1 metre. During commissioning, noise level measurements will be performed to
confirm the noise specification has been achieved. The noise specification for all new units
will ensure that noise levels satisfy statutory requirements outside the Refinery boundary.

A Noise Management Committee has been formed at the Refinery. The function of this
committee is to overview all new projects with regard to meeting the current noise
specifications and to investigate methods to reduce noise levels associated with existing
equipment. In addition, a noise management program is underway to ensure that all
employees are protected from noise hazards according to the Refinery noise control policy.

MONITORING

At present, a monitoring programme isin place at BP Refinery Kwinana. The monitoring
programme involves regular sampling and testing of all wastewater discharges, sulphur
dioxide and particulate emissions from the Residue Cracker stack, groundwater quality,

solid waste quality, and noise levels to assess compliance with BP standards and EPA
licence conditions.
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6.4

6.5

6.5.1

The specific methodologies for these monitoring programmes is determined in consultation
with the appropriate authorities. All monitoring is administered by fully qualified BP
perso.nnel or by specialist consultants. All monitoring results are reported to the EPA at
regular intervals or as required by other relevant regulatory authorities, such as the Water
Authority and the Department of Occupational Health, Safety and Welfare.

Upgrading of BP Refinery Kwinana’s monitoring programme is planned in the near future, .
and any additional monitoring, if required by the regulatory authorities, could be

-~ incorporated into the existing monitoring programme.

AUDITS

Safety and environmental audits, already a regular feature of Refinery operations, would be
conducted to monitor the effectiveness of BP Refinery Kwinana’s commitments to protect
people, property and the environment, and to ensure that they were being competently and
fully executed. Internal audits would be supplemented by external audits to identify means
by which even higher safety and environmental standards could be achieved.

BP Refinery Kwinana’s health and safety policy would be regularly audited by the ongoing
International Safety Rating System programme. A further recent management commitment
by BP Refinery Kwinana is to introduce a pollicy of Total Loss Control to refinery

- operations. A full-time Total Loss Control Officer has been appointed to oversee the
. implementation of this policy.

RISKS & HAZARDS
Hazard Management Process

The Hazard Management Process at the Refinery consists of 3 elements:

the formal Safety Review
Refinery Permit System
Refinery Management Systems

These are described below.

All new projects at BP Refinery Kwinana since 1978 have undergone formal Safety Review
procedures which vary from four to six stages depending on the magnitude and complexity

of the project. It is BP policy to ensure that potential heaith and safety factors and
environmental effects are assessed for all new projects.
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The six stages of the formal Safety Review are as follows:

Stage  Project Phase Type of Review .
1 Pre-project study. Typical hazards & environmental problems.
2 Process design. Check design covers safety & environmental hazards.
3 Detailed engineering. HAZOP design.
4 Construction. Check actions from HAZOP are implemented.
5 Pre-commissioning.  Check safety standards are met.
6 Post start-up check.  Check on operation.

Stages 1 & 2 of the Safety Review for all aspects of the Feed Flexibility Project have
already been completed. Stages 3-6 will be completed following project approvals. The
HAZOP studies and Piping and Instrument Diagrams would be made available to EPA.

All mechanical work carried out on the Refinery is subject to a strictly enforced permit
system. Prior to commencement of work a specific site or refinery permit must be obtained
and verified by the Head Operator on shift to ensure that all work conditions and safety
precautions are met. Similarly, after completion of the work all conditions must be satisfied
before recommissioning takes place. The permit system also encompasses refinery permits
to cover special work and project situations of longer duration. The permit itself specifies
the safety precautions necessary to avoid hazardous situations.

The following Refinery Management Systems will be developed prior to commissioning the
units constructed or modified as part of the Feed Flexibility Project:

*  manual of hazardous material data sheets,

written operating procedures,

routine maintenance, startup and shutdown, and emergency procedures,
training for employees in the operation, maintenance and safety of the units,
incident reporting/investigation systems,

equipment testing/inspection schedules,

alarm and trip testing procedures and schedules,

periodic auditing programme.

The Hazards Management Process applied to the Feed Flexibility Project will be consistent

with guidelines established by the Safety Coordinator, Explosives and Dangerous Goods
Division, Department of Mines.
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6.5.3

Reporting and Documentation.

All stages of the formal Safety Review are documented in the project files and are copied to
BP’s Head Office in London. Internal auditing takes place during stage six of the Safety
Review procedure with documentation sent to BP London and also ﬁled in the project files
held at Kwinana Refinery. Being part of an International organisation, the Refi inery has
access to equivalent information and associated expert experience from other refineries and
affiliates worldwide on which to base our Safety and Environmental strategy.

Regulatory Responsibility.

Presently reporting is to BP’s Head Office in London for consideration and review by BP

London senior safety experts. Consultation with the West Australian Department of Mines
takes place on relevant safety issues.
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o CHAPTER 7

. ENVIRONMENTAL MANAGEMENT COMMITMENTS

, 71  INTRODUCTION

A number of commitments have been made directly or inferred during preceding sections.

This chapter presents a summary of all commitments made by BP Refinery Kwinana. Each

commitment has been individually numbered to facilitate their transfer into Ministerial
' conditions which are legally enforceable under the Environmental Protection Act 1986.

n 72 GENERAL

‘._ ' @) BP Refinery Kwinana will adhere to the Project as assessed by the Environmental
Protection Authority and will fulfil the commitments made below.

) The modifications will be constructed and operated according to relevant
Government statutes and agencies requirements, including those of the following:

- ‘ ¢ Environmental Protection Authority
o ° Water Authority of WA
° Health Department of WA
\’/ ° Department of Occupational Health, Safety and Welfare

Town of Kwinana

3 The Hazard Management Process applied to the project will be consistent with
- guidelines established by the Safety Coordinator, Explosives and Dangerous Goods
Division, Department of Mines.
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7.3

CONSTRUCTION

4)

)

(6)

@)

8

€

(10)

All construction materials and practices will be in accordance with the relevant
Australian standards and/or BP Codes of Engineering Practice, whichever is the
most stringent. '

Noise levels will comply with the requirements of the Department of Occupational
Health, Safety and Welfare, as they relate to the construction workforce and the
public, and with the requirements of the Environmental Protection Authority.

Dust suppression watering practices will be adopted to minimise dust generated
during construction activities. Dust levels will comply with the requirements of the

Department of Occupational Health, Safety and Welfare and the Environmental
Protection Authority.

Close liaison will be maintained with local authorities to ensure that noise, dust and
traffic impacts are minimised.

BP Refinery Kwinana will update emergency procedures and response plans prior to
commissioning. These procedures and response plans will be consistent with
Department of Mines guidelines and be available for review by the Environmental
Protection Authority and Department of Mines.

An Audit of the Hazards Management Process carried out in accordance with
guidelines agreed with the Safety Coordinator, Department of Mines; will be
completed prior to commissioning and made available to the Department of Mines.

Upon completion HAZOP studies and Piping and Instrument Diagrams will be

made available to the Environmental Protection Authority and the Department of
Mines.
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7.4

(11)

(12)

(13)

(14)

(15)

(16)

(17

(18)

(19)

OPERATIONAL

BP Refinery Kwinana will design and operate the plant so as to control noise
generation and noise levels at the boundary of the Refinery at all times to the
satisfaction of the Environmental Protection Authority.

Ongoing control of dust will be implemented to ensure that dust levels do not affect
the workforce or the public, and satisfy the Department of Occupational Health,
Safety and Welfare and the Environmental Protection Authority.

The Refinery will undergo regular preventative maintenance to minimise unplanned
shutdowns due to plant failure. '

All solid waste will be disposed of in accordance with the Statutory requirements of
the Health Department of WA and be to the satisfaction of the Environmental
Protection Authority.

All employees will be trained in the safe work practices and emergency procedures
appropriate to their role in the operation of the Refinery and the handling of
associated materials.

If a Sulphur Recovery Unit suffers an unplanned shutdown, hydrogen sulphide rich
gas will be directed to the other Sulphur Recbvery Unit with any excess gas initially
sent to the Refinery fuel gas main. Refinery process unit throughputs will then be
adjusted, as quickly as is practicable, in order to meet Environmental Protection
Authority licence conditions.

BP Refinery Kwinana will ensure that, should emissions of sulphur dioxide from
the Refinery occur, or be likely to occur, which exceed the requirements of the Draft
Environmental Protection Policy for Sulphur Dioxide and Dust in the Kwinana
region, then all appropriate operational and management steps will be taken to
ensure that sulphur dioxide emissions are reduced to levels acceptable to the
Environmental Protection Authority.

Routine shutdowns of the Sulphur Recovery units will be planned to coincide with
those of the Hydrofiners and Residue Cracker units, the major sources of hydrogen
sulphide, in order to minimise sulphur dioxide emissions and meet Environmental
Protection Authority licence conditions.

In the advent of an unplanned shutdown of the new Refinery Sour Water Stripper,
sour water will be directed to the existing Sour Water Stripper and process unit
throughputs adjusted, as quickly as is practicable, to meet the reduced capacity of
the old unit and Environmental Protection Authority licence conditions.
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7.5

OTHER COMMITMENTS

(20)-

@

(22)

(23)

24

(25)

BP Refinery Kwinana will modify its pollution control operations so that
environmental impacts are reduced to a level acceptable to the Environmental
Protection Authority.

BP Refinery Kwinana will co-operate with the Environmental Protection Authority
to assist in achieving the air quality standards and limits as proposed in the Draft

Environmental Protection Policy for Sulphur Dioxide and Dust in the Kwinana
region.

BP Refinery Kwinana will submit reports as required to the Environmental
Protection Authority documenting the results of monitoring programmes, and will
immediately advise the Environmental Protection Authority of any unplanned
events, as they occur, that may adversely impact upon the surrounding environment.

BP Refinery Kwinana will engage Technica Ltd to update the Refinery database for
the Kwinana Cumulative Risk Analysis within 12 months of approval of this Project

and provide the resuits to the government agency responsible for the cumulative risk
Study.

BP Refinery Kwinana will continue to participate in and contribute to the

development of the Kwinana Integrated Emergency Management System.

Regular internal safety and environmental audits will be conducted to assess the
effectiveness of BP Refinery Kwinana’s commitments to safeguard and protect the
workforce, public and the environment.
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(26)

@7

(28)

(29)

(30)

(3D

BP Refinery (Kwinana) Pty Ltd will, within two years of the issue of Works

~ Approval for this Project, submit to the Environmental Protection Authority a

modemisation plan to substantially upgrade the Refinery wastewater treatment
system.

The following management systems will be developed prior to commissioning the -
units constructed or modified as part of this Project:

manual of hazardous material data sheets

written operating procedures

routine maintenance, startup and shutdown, and emergency procedures
incident reporting/investigation systems

equipment testing/inspection schedules _

alarm and trip testing procedures and schedules

periodic auditing programme.

BP Refinery (Kwinana) Pty Ltd will provide an accurate annual estimate of
greenhouse gas emissions to the Environmental Protection Authority each year.

Reports will be provided to the Environmental Protection Authority quarterly on
progress of the development of the Project énd annually on the operation of the new
plant after commissioning. Reporting will include advice to the Environmental
Protection Authority on the fulfilment of any Ministerial Conditions; and
commitments given by BP Refinery (Kwinana) Pty Ltd.

BP Refinery (Kwinana) Pty Ltd will be responsible for decommissioning the
Refinery and rehabilitating the site and its environment, to the satisfaction of the
Environmental Protection Authority.

BP Refinery (Kwinana) Pty Ltd will, at least six months prior to decommissioning,
prepare a decommissioning and rehabilitation plan to the satisfaction of the

- Environmental Protection Authority.
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CHAPTER 8

CONCLUSIONS

The proposed Feed Flexibility Project does not involve any significant additional environmental
impacts or risks not already associated with current BP Refinery Kwinana operations. The Project
will not generate any additional gaseous, liquid or solid wastes that cannot be safely disposed of in an
environmentally sénsitive manner. The Feed Flexibility Project will significantly improve the quality
of wastewater discharged to Cockburn Sound and reduce atmospheric emissions of particulates and
odorous mercaptans. The proposed Project will also si gnificantly reduce the likelihood of high
sulphur dioxide emissions as a second Sulphur Recovery Unit will be constructed.

An extensive set of management commitments has been outlined, encompassing shutdown
procedures, safety features, hazard and risk management, operational philosophies and monitoring.

‘BP Refinery Kwinana is committed to ensuring that the Refinery complies with all statutory

requirements and minimises impacts on the surrounding communities and the environment.
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APPENDIX A

EPA GUIDELINES



GUIDELINES FOR THE PUBLIC ENVIRONMENTAL REPORT ON THE
FEED FLEXIBILITY PROJECT, BP OIL REF INERY, KWINANA

These guidelines identify issues that should be addressed within the Public Environmental Review

(PER). They are not mtended to be exhaustive and the proponent may consider that other issues
should also be included in the document.

The PER should facilitate public review of the key environmental issues. The PER is intended to be a
~ brief document: its purpose should be explained, and the contents should be concise and accurate as
well as being readily understood. Specialist mformanon and technical description should be included
where it assists in the understanding of the proposal. It may be appropriate to include ancillary or
lengthy information in technical appendices.

Where specific information has been requested by a Government Department or the Local Authority,
this should be included in the document.

/

1. SUMMARY
The PER should contain a brief summary of:

salient features of the proposal;
technology considered;

description of receiving environment if any and analysis of potential 1mpacts and
their 31gruﬁcance

environmental monitoring and management programs, safeguards and commitments:
and

conclusions.

2, INTRODUCTION
The PER should include an explanation of the following:

identification of proponent and responsible authorities;
background and objectives of the proposal; ‘
brief details of the scope and timing of the proposat;
relevant statutory requirements and approvals; and
scope purpose -and structure of the PER.



NEED FOR THE PROPOSAL

The PER should examine the justification for the proposal, especially in its relationship to
the development on the existing site. Broad costs and benefits of the proposal at local and
regional levels could also be discussed.

EVALUATION OF PERFORMANCE OF EXISTING PLANT

A brief discussion on the environmental history and performance of the existing plant
should be given. Emphasis should be given to remedial action the company has taken to
control gas emissions and odours in the past. Additionally, there should be details provided
on the history of managing hazards and risks at the plant.

LOCATION

This section can be very brief as the proposal is to carry out engmeenng work on an existing
site. This section is necessary however so that the reader can quickly put the location of the
plant into a regional context.

The location is to be described, including:

cadastral information;

adjacent land uses and location of any nearby residents;
location of structures to be built on the site:

location of discharges to Cockbum Sound: and
provision of services, including drainage.

PROCESS DESCRIPTION

There should be a clear description of the process and existing plant associated with the
proposal using diagrams where appropriate.  An indication of the ultimate proposed capacity

_of the plant should be provided. Changes (at a later date) to the ultimate capacity as stated

in the PER, may require additional assessment. Operational times should also be outlined.



GASEOQUS EMISSIONS, WASTEWATER AND SOLID WASTE TREATMENT
AND DISPOSAL

The PER should discuss the treatment and disposal of waste gases, solids and effluent

- associated with this development.

The PER should include:
compliance with the requirements of the Environmental Protection Authority letter
dated 28 September 1990 on "AIR MODELLING FOR FEED FLEXIBILITY PER"
(attached);

a description of gaseous emissions, volumes, composition and points of emission
(eg. stack heights and diameter, exit velocity of gases, etc.);

a statement on the greenhouse gases to be emitted:
a description of the nature of any other waste including source, volume, composition;

a description of the treatment of the wastes (solids and gases) generated as a result of
this development, leading to the rationale for the selected option;

a brief explanation of BP’s two year plan to modemnise its complete wastewater
treatment system and how it fits into this proposal;

a review of alternative waste disposal methods (where relevant) and strategies
considered for treating wastes generated as a result of this development, leading to

the rationale for the selected option;

a description of the method of disposal of waste including the frequency of disposal,
location of disposal and composition of effluent at final treatment;

an indication of the ultimate volume of waste and effluent to be treated and disposed;

an indication of the extent to which waste will be recycled;



an outline of any backup treatment and disposal system; and

disposal of solid waste on and off site. This would include sludge buildup in the
wastewater treatment tanks and storage of spent chemicals.

SITE AND EFFLUENT IMPACTS AND MANAGEMENT

This section should describe, briefly, the overall effect on the environment of the Refinery
with its proposed modification. Impacts during construction and commissioning should be
addressed separately from potential impacts of the plant once fully operational. Impacts
should be quantified where possible, and criteria for making assessments of their
significance should be demonstrated.

The PER should also indicate approaches that will be adopted to ameliorate and manage the
identified impacts. Issues that should be addressed include:

°

- impact of the gaseous emissions, odour, dust and effluent on the receiving
environment as a result of this development;

procedures to be adopted in the event of plant or waste disposal system breakdown:

procedures used to ensure that the waste treatment system operates efficiently and
effectively; ’

consideration of related site management, such as stormwater disposal etc.; and

o risks and hazards.

It should be noted that air emissions and wastewater discharge to Cockbum Sound are two
of the key issues and the impacts of this development on air emissions and wastewater
discharge should be addressed in considerable detail.

MONITORING

The air emissions and wastewater treatment and disposal system will require monitoring to

ensure that they are operating efficiently. The specification of the monitoring systems
should be given and responsibility for the operation of that system should be assigned.



10. CONCLUSION
ADDITIONAL INFORMATION
GUIDELINES
A copy of these guidelines should be included in the document.
REFERENCES

All references should be listed.

APPENDICES

. Where detailed technical or supporting documentation is required, this should be placed in
appendices.

COMMITMENTS

Where an environmental problem has the potential to occur the proponent should cover this potential
problem with a commitment to rectify it. Where appropriate, the commitment should include a) who
is responsible for the commitment and who will do the work, b) what is the nature of the work,
¢) when the work will be carried out, d) where will the work be carried out (if relevant) and e) to
whose satisfaction the work will be carried out.

In addition, a standard commitment regarding decommissioning the plant is requested by the
Authority. The substance of the commitment can be seen in the recommendations of recent
Environmental Protection Authority assessment reports. A set of well written commitments covering
the key environmental issues of the proposai will help to expedite the proposal. |

As the wastewater issue above is part of the much larger issue of wastewater from the plant in
- general, the Authority requests the proponent to make the following commitment:

The proponent, as part of its five year company strategy, will within two years of
publication of this report, submit to the Environmental Protection Authority for assessment,
modernisation plan to substantially upgrade the wastewater treatment system. '



Similarly, for risk and hazérds, the PER should cover the points as set out in your letter of
21 September 1990. In particular, your commitment to a Hazard Management Programme should be
detailed and be to the satisfaction of the Environmental Protection Authority on advice of the
Department of Mines.

"GLOSSARY

A glossary should be provided in which all technical terms, and unfamiliar abbreviations and units of
measurement are explained in everyday language.

HOW TO MAKE A PUBLIC SUBMISSION

The PER should include instructions to the public how it can make a submission. These instructions
should be at the beginning of the document.



AN ENVIRONMENT
WORTH PROTECTION

Dr Rod Lukatelich
Environmental Manager
BP Refinery (Kwinana) Pty Ltd

PO Box 131 Your ref:
KWINANA WA 6167 Our rg{:
' Enquiriespr Ken Rayner
- Fax: 221 2147

Dear Dr Lukatelich
AIR QUALITY MODELLING FOR FEED FLEXIBILITY PER

This letter follows a conversation with Mr John Yates on 27 September 1990, in which we

outlined our requirements for air quality modelling in the PER. A summary of our requirements
is as follows.

It will be necessary for BP to employ the services of a consuttant who has access to the
computer model DISPMOD which accounts for the complex dispersion patterns within
onshore flow, unless a suitable atternative model can be found which performs as well to the
EPA's satisfaction. -

Model simulations will need to include best estimates of all known sources of sulphur dioxide
in the Kwinana area in order to give representative predictions of cumulative ambient
concentrations. We will provide to a consuttant of your choice an emissions data file for the
model DISPMOD. These data will reflect our best understanding of current emissions from
various industries, erring on the side of conservatism to offset uncertainty. We will provide
these data on the understanding that they are not to be published or otherwise released. In
the event that the modeling results prove to be unfavourable you should feel free to request
discussions with us to review the emissions data.

The modelling results which we wish to see in the PER are as follows:

The highest estimates of refinery sulphur dioxide emissions (excluding plant tailure) should be
included with the emissions of other industries to produce contour maps of the 99.9 ‘
percentile and maximum concentrations, which should be compared to the Kwinana EPP
standards and limits respectively. The 99.9 percentile results are the most credible. This
modelling work should take account of the points raised in my letter to Mr John Yates dated 27
September 1990 (copy attached).

It will also be necessary to present an analysis, possibly verbal, of the impact of high sulphur
dioxide emissions accompanying plant failure (eg, loss of one of the sulphur recovery units).
The appropriate procedures to achieve this for each identified failure case are as follows:

1. estimate the probability of the high emissions occuring (number of hours per year),

2. do a model run with the failure case emissions held constant for the whole year, together
with emissions from all other Kwinana industry but excluding any emergency emissions
from these other industries, and generate results for the number of exceedences, at

each model grid point, of the relevant standard and limit (this is a standard output of
DISPMQOD),

Environmental
Protection Authority

1 Mount Street Perth
Westemn Australia 6000
Telephone (09) 222 7000
Facsimile (09) 322 15398



3. select the highest exceedence frequency in each policy zone and multiply it by the plant
failure probapility in ordgr to give a representative estimate of the frequency of

conducted if it is apparent that increases in emissions may cause ambient concentrations to
reach a sizable fraction of normally acceptable standards (eg. Victorian EPA standards).

The meteorological data file employed in our EPP modeling work is the best available and
should be used for all model runs. -

Please contact Dr'Ken Rayner on 222 7102 if you have any further queries.
N yan )
Yours sincerely

/ .
L .
7/ A/'/ £ ) s

/ / i / .
Peter Browne-Cooper /
DIRECTOR
POLLUTION CONTROL DIVISION
28 September 1990
Att,

271KR BP KWIN:ds



APPENDIX B

ABBREVIATIONS
AND |

SYMBOLS



MEASUREMENTS

Technical units of measurement in this report are based on the International System of Units (S
wherever possible. The technical units may be broadly grouped as prefixes and measurements. A
prefix applies to the unit of measurement that immediately follows it - for example microgram is
abbreviated as pg. Superscripts 2 and 3 following a linear unit indicate area and volume - for
example m?2 (square metres) and m3 (cubic metres). Different units are combined by a full stop (.) to
differentiate units of the same exponential sign, and a solidus (/) to indicate 'per’. For example,
megalitres per day is abbreviated as ML/day.

The prefixes used in this report are:

M mega 1,000,000
k kilo 1,000

m milli 0.001

i micro 0.000001

Units of measurement which have been used are:

D day
dBA decibel, fiequency weighting network A
°C degrees Celsius
g gram
ha hectare
1 litre
t tonne

TPD tonnes per day

Pa pascal (100 kPa = 1 atmosphere of pressure)
KTA  kilotonnes per annum

ppm parts per million by volume

ppb parts per billion by volume

pH degree of alkalinity/acidity

m metre

S second

Leq equivalent sound power level

% percent



MISCELLANEOUS

API#1
API#2
CDU1
CDhu2
CPU
CR1
CR2
DOS
FCCU
GRU
MEROX

MINALK

ows
PDA
PPU1
PPU2
R1

R2
RCU
SGA
SRU
SWS
VDUl
vVDU2

AMINE
ccs
Cco,
DEA
H,S
HF
HGO
LCO
LGO
LPG

NaOH

American Petroleum Institute Standard Design Separator No.1 (fuels)

American Petroleum Institute Standard Design Separator No.2 (lubes)

Crude Distillation Unit No.1

Crude Distillation Unit No.2

Catalytic Polymerisation Unit

Catalytic Reformer No.1 (demolished)

Catalytic Reformer No.2

Dry Oil System

Fluid Catalytic Cracking Unit (now converted to a Residue Cracking Unit)

Gas Recovery Unit

A licensed UOP Sweetening or Extraction process for conversion of odorous
mercaptan sulphur to non-odorous disulphide. A
Minimum Alkalinity Unit; a UOP licensed sweetening process for conversion of
mercaptan sulphur using minimum strength caustic solution,

Oily Water Sewer

Propane Deasphaiting Unit

Propane Production Unit No.1

Propane Production Unit No.2

~ Residue Cracking Unit Regenerator No.1

Residue Cracking Unit Regenerator No.2
Residue Cracking Unit

Steam Generation Plan

Sulphur Recovery Unit

Sour Water Stripper :

Vacuum Distillation Unit No. 1 (demolished) -
Vacuum Distillation Unit No.2

Diethanolamine

Catalytic Cracked Spirit '
Carbon Dioxide
Diethanolamine
Hydrogen Sulphide
Hydrogen Fluoride
Heavy Gas Oil

Light Cycle Oil

Light Gas Oil

Liquified Petroleum Gas
Nitrogen Gas :
Sodium Hydroxide (Caustic Soda)



NO,
NO

SO,
SO
SRG

ANZEC
DCE
DISPMOD
EPA

EPP

ISRS
KAMS
KIA
KIEMS
KTC

NH & MRC
OCTEL

PER
SECWA
SES
SWEC
TIBL
TK3
uorP
USEPA
VEPA
WA
WHO

Nitrogen Dioxide
Oxides of Nitrogen

- Oxygen Gas

Sulphur Dioxide

‘Oxides of Sulphur

Straight Run Gasoline

Australian and New Zealand Environmental Council
Department of Conservation & Environment

Plume Dispersion Model

Environmental Protection Authority

Environmental Protection Policy

International Safety Rating System

Kwinana Air Modelling Study

Kwinana Industrial Area

Kwinana Integrated Emergency Management System
Kwinana Town Council.

National Health and Medical Research Council

The Associated Octel Company Ltd. An international group of companies specialising
in the supply transportation and handling of organic lead compounds.
Public Environmental Review

State Energy Commission of Western Australia

State Emergency Service ‘

Stone & Webster Engineering Corporation (RCU Licensor)
Themmal Internal Boundary Layer

Tank Number 3

Universal Oil Products Ltd

United States of America Environmental Protection Agency
Victorian Environment Protection Authority

Western Australia

World Health Organisation



APPENDIX C

GLOSSARY



ALKYLATE

ATMOSPHERIC
RESIDUE

BARREL (Bbl)

BLEED GASES
CATALYST
CONDENSATE
CONDENSA’I‘E
(STEAM)

CRACKING

CYCLONE
FERROFINING
FIXED BED
CATALYST

FURFURAL

JET

MERCAPTANS

GLOSSARY

A high octane motor gasoline blending component produced from the Hydrogen
Fluoride Alkylation Unit. '

The highest boiling fraction of crude oil which leaves the
bottom of the Crude Qil Distillation Unit after processing.

Typical volume unit of measurement equivalent to 42 US gallons or 159 litres.

Gas removed from the system to prevent a build up of contaminants in the
recycle circuit.

A substance that aids a reaction to take place, but remains unaffected by the
reaction.

Lower boiling range hydrocarbons condensed at the Well Head and supplied to
refineries as a source of light crude oil.

Hot water resulting from the condensation of steam used for
heating purposes.

The refinery process used to reduce high boiling point fuel oil components to
lower boiling point motor gasoline and diesel blending components.

Device used for the separation of solid particles (eg catalyst) from a gas stream.

Refining process used to stabilise the colour of the final lubricating base oil
component. |

Catalyst is supported in the reactor by means of permanent
grids which prevent migration and movement of the catalyst.

Chemical compound made from com husks used to extract undesirable aromatic
compounds in refining lubricating oils.

Refined kerosine used as fuel for all aeroplanes fitted with Jet engines.

Low boiling sulphur compounds naturally present in crude oil which are
characterised by their unpleasant odour.



OFFGAS Gas vented from a refinery process unit or vessel and directed to the fuel gas
collection main or flare system.

ONCE THROUGH Sea water pumped from Cockbumn Sound, used for cooling
SALT COOLING purposes and then returned to the Sound.
WATER

OVERHEAD GAS Uncondensed gas leaving the top of the collection vessel after cooling in the
: overhead condensers. The overhead stream is the lowest boiling portion of the
crude oil and leaves the Crude Distillation Column at the topmost exit.

PRIMARY Initial gravity separation of solid particles from a liquid.
SEPARATION

PYROPHORIC Scale which will spontaneously ignite or emit sparks if dry
SCALE ' and put in contact with air or oxygen.

REFORMATE High octane motor gasoline blending component produced from the Catalytic
Reforming process.

RESIDUE That portion of crude oil remaining after distillation or evaporation of the lower
boiling fractions. Generally the higher boiling fractions which are directed to the
Residue Catalytic Cracking Unit for conversion from fuel oil components to
motor gaSoline and diesel blending components.

SLACK WAX The high melting point paraffin waxes removed in the refining of lubricating oils.

SOLVENT Chemical compounds used in the refining of lubricating oils for precipitation of
the paraffin waxes or slack wax from the lubricating oil stream.

SOLUTISER Equipment used for removal of sulphur compounds, chiefly hydrogen sulphide
and mercaptans, from the low boiling fractions distilled in the Crude Distillation
Unit.

SOUR WATER  Fresh water which has been contaminated with sulphur (hydrogen sulphide) or
nitrogen (ammonia) compounds and has an offensive odour.

SPENT CAUSTIC Caustic Soda (Sodium hydroxide) solution which has been used to remove
sulphur compounds, chiefly hydrogen sulphide and mercaptans, from various
hydrocarbon streams. It can contain varying degrees of sulphides and

~ mercaptides as well as phenolic compounds.



STEAMING OUT The process by which steam is used to vaporise and remove traces of
hydrocarbons in process vessels prior to opemng the vessels for entry or
inspection.

STENCHING The dosing of liquified petroleum gas (LPG) with minute quantities of ethyl
mercaptan in order to provide a means of identifying leaking equipment by the
unpleasant smell.

SWEETENING  The process of converting the odoroué mercaptans in the lower boiling fractions
to non-odorous sulphur compounds (eg disulphides).

VISCOSITY The measurement of the property of a fluid to resist changes in shape when a
force is applied.
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