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Summary and recommendations

Wesfarmers CSBP Limited (CSBP), the proponent, proposes to construct and operate a 650
tonne per day (tpd) ammonia plant to replace its existing 300 tpd ammonia plant at its Kwinana
site. The site is within the Kwinana heavy industrial area and is located about 33 km south of
Perth. This report provides the Environmental Protection Authority’s (EPA’s) advice and
recommendations to the Minister for the Environment on the environmental factors, conditions

and procedures rejevant to the proposal.

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA

may make recommendations as it sees fit.

Relevant environmental factors

Although a number of environmental factors were considered by the EPA in the assessment, it
is the EPA’s opinion that the following are the environmental factors relevant to the proposal,
which require detailed evaluation in the report:

{a) Marine water quality;

(b)  Air quality;

(¢} Greenhouse gas (carbon dioxide);

(d) Noise; and

(e} Public safety (risk).

Conclusion

The EPA has concluded, on the basis of the information available, that the proposal by CSBP to
construct and operate the new ammonia plant to replace its existing plant at Kwinana can be
managed in an environmentally acceptable manner, provided the conditions recommended in
Section 4 and set out in detail in Appendix 3, are imposed.

The EPA has also concluded that, in comparison with the existing ammonia plant, the proposal
represents an overall improvement with respect to public safety and environmental performance.

Recommendations
The EPA submits the following recommendations to the Minister for the Environment:

[.  That the Minister considers the report on the relevant environmental factors of Marine
water quality, Air quality, Greenhouse gas (carbon dioxide), Noise, and Public safety
(risk), as set out in Section 3;

2. That the Minister notes that the EPA has concluded that:

. the proposal can be managed m an environmentally acceptable manner, provided
there is satisfactory implementation by the proponent of the commitments and
recommended conditions set out in Appendix 3; and

. in comparison with the existing ammonia plant, the proposal represents an overall

improvement with respect to public safety and environmenial performance;

3. That the Minister impose the conditions and procedures recommended in Appendix 3.



Conditions

The EPA recommends that the following conditions, which are set out in formal detail in
Appendix 3, be imposed if the proposal by CSBP to construct and operate the new ammonia
plant at Kwinana is approved for implementation:

(a) the proponent shall fultil the commitments in the Consolidated Commitments statement set
out as an attachment to the recommended conditions in Appendix 3; and

(b) in order to manage the relevant factors and EPA objectives contained in this bulletin, and
subsequent conditions and procedures authorised by the Minister for the Environment, the
proponent shall be required to have in place, prior to implementation of the proposal, an
environmental management system with components such as those adopted in Australian

FIE ) 3

Standards AS/NZ ISO 14000 series.
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1. Introduction and background

Wesfarmers CSBP Limited (CSBP), the proponent, proposes to construct and operate a 650
tonne per day (tpd) ammonia plant to replace its existing 300 tpd ammonia plant at its Kwinana
site. The site is within the Kwinana heavy industrial area and is located about 33 km south of

Perth (Figure 1).
Atrra il Aharmasals nv\d t e

Amimionia is used in the manufacture of chemicals an
sodium cyanide and concentrated nitrogen fertilisers. It is also used extensively in nickel

refining,

The existing ammonia plant was commissioned in 1967 by the Kwinana Nitrogen Company Pty
Ltd which was acquired by CSBP in 1987. This plant is cuorrently the only ammonia
manufacturing plant in Western Australia, and it is now approaching the end of its operating life
with its output currently being reduced to about 250tpd ds a result of its age.

Ain nitrata
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Consumption of ammonia in Western Australia, however, has outstripped the capacity of
CSBP’s existing ammonia plant, resulting in the need to import ammonia since 1991. Recent
expansions in CSBP’s downstream production of ammonium nitrate and sodium cyanide,
together with growing demand for locally manufactured ammonia-based fertilisers, have further
increased the quantities of ammonia which have to be imported. The current development of
nickel cobalt laterite projects in the Eastern Goldfields and the development and expansion of
other nickel projects in the State will also result in a significant increase in the demand for
AmImoniad.

The proposed new plant is expected to meet the State's projected ammonia demand until the year
2005. Tt will also reduce the current importation of ammonia.

Under Section 38 of the Environmental Protection Act 1986, the ammonia project proposal was
referred to the Environmental Protection Authority (EPA) in May 1997. The EPA determined to
formally assess the proposal at a Consultative Environmental Review (CER) level. The CER
document (Dames & Moore, 1997), which describes the proposal and its environmental effects,
was available for public review from ! December 1997 to 31 December 1997. One public
submission was received during the review period. The issues raised in the submission and
CSBP's response to these issues were considered by the EPA in this Report.

A description of the proposal is presented in Section 2 of this report. Section 3 discusses
environmental factors relevant to the proposal. Conditions and procedures to which the
proposal should be subject if the Minister determines that it may be implemented are set out in
Section 4. Section 5 presents the EPA's conclusion and Section 6 the EPA's recommendations.

One submission was received from the Conservation Council, and a copy of this submission
and the proponent's response to this submission is included in Appendix 1. References are
listed in Appendix 2, and recommended conditions and procedures and proponent’s
commitments are provided in Appendix 3.

2. The proposal

The proposed ammonia project involves construction and operation of:

. a new 650tpd ammonia plant; and

. ancillary equipment to support the ammonia plant including:
P
- installation of a 25 tonne per hour (tph) natural gas fuelled ste
during plant start-up and shutdown operations;
- “polishing water unit” to produce boiler quality feed water by treating demineralised
water from an existing CSBP water treatment plant; and

- a cooling water tower.



e 3 :!-r—ﬂg_

T oo oo eo:
srestioe fantiee
T e

Tl

2ol ea

aa
ot

PROPOSED

AMMONiA PLANT

=]

G s I

~ Location Plan

”/{:—‘

/r_

i, g

© - SENDHGIY

Figure 1. Location map.




The proposed project will also utilise a number of existing CSBP facilities during its operation.
There is no increase in the existing storage of ammonia, and natural gas will continue to be
piped to the plant with no storage on site. -

This project does not include the transport and distribution of ammonia throughout the State.
These components will be the subject of separate and specific notification/approval to the EPA
and relevant authorities.

The new ammonia plant will be located immediately to the east of the existing ammonia plant
(Figures 1 and 2) in order to connect into existing pipelines and (o facilitate integration of the
plant with the existing storage facilities and downstream users (Figure 3).

A preliminary layout of the components of the proposed plant is shown in Figure 4. The
general arrangement of the plant will include the following sections:

reforming;

synthesis loop;

carbon dioxide removal;

heat exchange/cooling;

water polishing unit;

ammonia synthesis;

power generation;

process and motor control centre;

refrigeration;

groundwater bore; and

storage.

The new ammonia plant will incorporate the Haldor Topsge technology, for which a license was
made available to CSBP by Technipetrol SpA of Italy. Many plants of various sizes using this
technology are currently in operation around the world. It is widely recognised as a safe,
reliable, efficient and conventional technology.

The process flow diagram (Figure 5) shows various stages of the ammonia production process,
which include:

. desulphurisation of natural gas feed (methane},

. reforming of methane and steam to carbon monoxide and hydrogen;
. shift conversion of carbon moenoxide to carbon dioxide;

. removal of carbon dioxide by absorption;

. purification of synthesis gas by methanation;

. compression of the synthesis gas;

. synthesis of ammonia from synthesis gas; and

. refrigeration and storage of ammonia.

The CER document (Dames & Moore, 1997) provides a detailed description of the above
process stages and the expected composition of the gas at these stages.

Following commissioning and stabilisation of the new plant, the existing plant would be
shutdown and in due course dismantled.

The main characteristics of the proposal are summarised in Table 1. The potential impacts of the
proposal predicted by the proponent in the CER document (Dames & Moore, 1997) and their
proposed management are summarised in Table 2,
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Figure 2. Proposed ammonia plant location.
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Figure 3. Project integration with existing CSBP facilities.
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Figure 4. Proposed ammonia plant layout.
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Table 1. Summary of key proposal characteristics

Proposal Unit Current Proposed Comment
Characteristics Plant Plant
Capacity tpd NH3 ~270 650 Increased 2 to 3 times
tpa NH3 ~ 70,000 225,000 Increased in total but

Natural Gas G/t NHq 50-54 32-34 reduced per unit NIz via

Consumption Pliyr ) 351038 7.2 to 7.7 improved process

(energy efficiency) technology and improved
energy efficiency

Location CSBP Kwinana CSBP Kwinana No change

Gaseous emissions:

NOy (as NO9) kg/t NH3 1.5 0.54 Reduced

kg/d 366 350 Reduced
COy t/t NH3 2.9 1.8 Reduced
tpd 200 1,200 Increased

Fugitive Gases

» NH3 - to atmosphere flared Reduced through oxidation
to NOx

*H> - lo atmosphere fared Reduced through oxidation
to water vapour

Aqueous discharge:

Cooling System - single pass, salt recirculating treated

(inctuding polishing water sub artesian water

untl blowdown)

* Flow tpd 70,600 2,100 Much reduced

¢ Heat Load MW 4.8 to Cockburn 0.15 to Cockbum Reduced to Cockburn

Sound Sound, majority to | Sound
atmosphere

* Nitrogen ke/d 60 - 70 6-10 Reduced

* Phosphorus keg/d 2.4 6 Increased but well within
CSBP licence limit of 500
kg/d

Oily water De-oiled to contain less
than 30ppm of oil

Noise

= at boundaries dB(A) 56 at BP about 5% at BP Complied with assigned

boundary boundary noise level of 65 dB(A)
* at nearest
residential area - no discernible no discernible No change
tmpact impact

Individual risk of

ammoinia plant at

CSBP boundary:-

* BPRK fence deaths/mill/yr < 50 < 50 Reduced

» Kwinana Beach Rd | deaths/mill/yr < 10 < 10 Reduced

» Nearest residential | deaths/mill/yr <1 < | Reduced




Table 2. Proponent's summary of potential impacts and proposed management.
General Factor Site EPA Objective CSBP Impact
Specific Factor Management Plan
Marine Phosphorus Muintain or improve the « Phosphate discharge (6ky/ No discernible additional
environmental quality of marine water day) originates from cooling environmental impact.
quality consistent with the draft WA Waler treatnient programme,
Guidelines for Fresh and * Discharge from this source is
Marine Warers (EPA 1093); ) insignificant against
and background of total site
phosphate discharge.
Maintain or inprove marine | + Additional phosphaie
waler and sedinent guality discharge from new ammonia
consistent with the draft plant will net:
Envircamental Quality cause CSBP to exceed s
Objecrives (EQO’s) and current or anticipated DEP
Envirommental Qualily licence.
Criteria (EQC’s) in the - have any discernible
Southern Metropaolitan additional impact on Cockburn
Coastal Waters Study (DEP, Sound,
199a) » CSBP in consultation with
Kwinara Branch of DEP hus
intraduced modifications to
processes and procedures in
major phosphate source
operafions which have reduced
average discharges by about
190kg/day.
= Work io effec firihier
reductions is proceeding.

Nitrogen Muaintain or improve the » Technology selected will Reduced environmentul
guelity of muarine waler reduce N discharges impact
consistent with the draft WA originating from anunonia
Guidelines for Fresh and manifucture operations from
Marine Waters (EPA 1993); | current level of 60-70 kg/d to
and approximately 10 kg/d
Muintain or improve nurine
water and sediment gualify
consistent with the draft
Environmental Quality
Objectives (EQO’s} und
Environmertal Quality
Criteria (EQC’s) in the
Southern Mefropolitan
Coastal Waters Shudy (DEP,

1996).
Greenhouse Gas | NO, Ensure thal gaseotis » Process technology selected Reduced impact.
Emissions ! emissions meet geceptable will result in reduced unit
standards and reqoiremenis discharges of NO,. due fo
of Section Slafte cmmonia. manufacturing
Envirommental Protection activities from current level of
Act 1986 (all reasonable and | 106 ppm 1o 70 ppm and mass
practicable measures are {oad from 366kg/d 1o 350kg/d,
taken to mininise Emissions are expecied to
discharges). reduce from 1.5kg to 0.54 kg
per fonne of ammonia
produced.

9




Table 2 (cont’d)

General Factor

Site
Specific Factor

EPA Objective

CSBpP
Muanagement Plan

Impact

Coy

Ensure that greenfionse gas
emissions mect acceptuble
standards and requirenents
of Section 51 of the
Environmenial Profectfion
Azt 1986 (all reasonable und
practicable measures are
taken 1o minimise
discharges).

* Process lechnology selected
will result in unit emissions
being reduced from
2.91COy/tNH 3 1o 1.8

CO,/iNH 3. This level is
equivalent to world's best
practice.

« Mass loaed will increase from
RO 100/ 1o 1200 ,f(,.()z/a',

sMass load is a very snmall
propoertion of Asiralia’s fotal
discharye.

« Expanded output will displace

imporis of NH 3 ihe

manufucture of which would
generate equivalent or greater
COy emissions.

+ CSBP recovers some CO5 for
industrial uses and will seek to
expand this recovery.

o CSBP has a veluntary
“Greenhouse Challenge”
agreement with the Ausiralian
Gavermment covering afl its
aperations.

Increased local emission
but no additional global
impact,

MNoise

Noise impact on
adjacent land uses

Protect the amenity of
nearby residents from noise
impacts resulting from
wctiviiies associated with the
proposal by ensuring that
noise levels meet statitory
requirements and acceptable
standards (proposed
Environmental Protection

(Noise) Regulations, 1997,

* The number and (nrensity of
npise generafors in e new
plant is comparable to that in
the existing facility.

* The plant and key noise
generdiors are located further
from the nearest CSBP
bBoundary than is the case with
the existing plant.

* Performance guarantees io
ensure ndividual items comply
with relevant noise regulations
are included in agreements
with the plant contractor.

» The number and dispersal of
potential neise sources means
noise modelling is of limited
vafue in these circumstances.
s CSBP will survey noise tevels
Sfollowing commtissioning of the
plant and implenent
amelioration steps as
HEeCessary.

Nuise impact comparable
o existing facility. New
plant will meet regulations
at CSBP boundary.

Public Safety

Risk and Hazards

Ensure that risk is as low as
reasonably achievable and
compiles with accepfable
staridards including the

EPA s criteria for individual

Satality risk off-sile,

accepiable criteria for
soctefal risk, and the DME's
requirements in respect of
public safefy.

« New plant will reduce risk
levels at CSBP boundary.

» New plant will itself comply
with all EPA risk guideiines.

o Other unrelated risk
generafors on the CSBP site
canse overall risk contours o
exceed current guidelines in
some places on CSBP's
boundary.

* CSBFP in consultation with
relevant authority is developing
progrosnnies 1o manage and’or
ameliorate these risk issues.

« Consiruction of this project
will noi affect other CSBP
operalions.

o CSBP will develop a safery
manggement system as part of
this project in compliance with
DME requiremenls,

Reduced individua! risk.
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3. Environmental factors

3.1 Relevant environmental factors

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA
may make recommendations as it sees {it.

It is the EPA’s opinion that the following are the environmental factors relevant to the proposal,
which require detailed evaluation in this report:

(a) Marine water quality;

(b) Air quality:

(c) Greenhouse gas (carbon dioxide);
(d) Noise; and

(e) Public safety (risk).

The above relevant factors were identified from the EPA’s consideration and review of all
environmental factors (preliminary [actors) generated from the CER document and the
submissions received, in conjunction with the proposal characteristics (including significance of
the potential impacts), the adequacy of the proponent’s response and commitments, and the
effectiveness of current management. On this basis, the EPA considers that groundwater and
solid waste factors and other issues raised in the submissions do not require further evaluation
by the EPA because it has been demonstrated that they will be adequately managed.

The BPA notes that the new ammonia plant does not use arsenic trioxide catalyst, thus
eliminating the problem associated with disposal of arsenic trioxide waste (CER, Table 6). The
EPA also notes the proponent's commitment on decomissioning of the existing plant (Appendix
3).

The identification of relevant environmental factors is summarised in Table 3, and a summary of
their assessment is set out in Table 7.

The relevant environmental factors are discussed in Sections 3.2 to 3.6 of this report.

3.2 Marine water quality

Description

The major effluents to be discharged from the new ammonia plant operations are cooling tower
blowdown, boiler condensate polishing unit blowdown, and boiler system blowdown (about
2,000 tpd total). Other minor effluents from the plant include condensates from process air
equipment and synthetic gas intercooler, and de-oiled water (contains a maximum of 30ppm of
oil). These effluents will he discharged info the existing CSBP's site-wide liguid effluent
handling system, prior to being dlscharged into Cockburn Sound via the existing CSBP
licensed diffuser. In the effluent handling system, the effluents are directed to a containment
pond system and the pond contents are “monitored before being discharged into Cockburn
Sound.

The current DEP licence conditions for CSBP site-wide operations require all process
wastewaters, except storm water, to be discharged to the environment via the diffuser. The
licence conditions stipulate daily discharge limits for total nitrogen, orthophosphate and pH.
The licence conditions also require annual monitoring for contaminants in the effluents including
cadmium, mercury, fluoride, arsenic, tin, manganese, zinc, copper and chromium.

11
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With the existing ammonia plant, the majority of cooling water supply is provided by a single
pass seawater extracted from Cockburn Sound, as part of the BP Refinery cooling system.
About 70,000 tpd of seawater is required for cooling prior to being discharged back into
Cockburn Sound via CSBP's outfall. This discharge of cooling seawater currently contributes
to nutrient loading (60-70 kg/day of nitrogen and 2.4 kg/day of phosphorus) as well as heat
loading into Cockburn Sound water (about 4.8 MW).

The proposed plant will use a recirculating evaporative cooling system, thus re
load currently produced by the seawater cooling system (from 4.8 to 0.15 MW). The mass
loading of nitrogen will also be significantly reduced (from 60-70 kg/day to 10 kg/day of
nitrogen), as a result of improvements in ammonia recovery in the blowdown condensate and
condensate recycling.

Due to the use of sodium hypochlorite (to control the development of biota) and zinc phosphate
(to inhibit corrosion) in the cooling system, the cooling water blowdown would contain about
0.1 to 0.2 ppm of free chlorine, 1.5 mg/L of zinc (or about 1 tpa of zinc) and an increased mass
loading of phosphorus (from 2.4 kg/day to 6 kg/day). It is expected that, following further
mixing and dilution with other liquid eftluents from CSBP works (8.3 fold dilution) and within
the diffuser mixing zone (135 fold dilution and background zinc concentrations of between 0.01
and 0.015 mg/L), there would be a negligible concentration of sodium hypochlorite and
between 0.011 and 0.016 mg/L of zinc being discharged into Cockburn Sound (outside the
mixing zone). The increased mass loading of phosphorus will be within the current CSBP site-
wide licensed discharge limit of 500 kg/day of phosphorus (DEP Kwinana, 1997).

Table 4 below shows nitrogen and phosphorus loading in effluent from the new plant compared

{o that from the existing plant and the 1995 European Fertiliser Manufacturers' Association Best
Available Technique Guidelines (EFMA BAT, 1995).

rednring the haat
guoing g L

AaaKa

Table 4. Comparison of nutrient loading in effluents

Effluent CSBP Site Existing Proposed Plant | EFMA-BAT
Licence Plant {6501pd)
Limit (250tpd)
Mass loading Nitrogen 1,000 60-70 10 100
{kg/day) Phosphorus | 500 2.4 6 N/A
Unit loading Nitrogen N/A 0.3 0.015 0.1
{kg/tonne Phosphorus | N/A 0.01 0.01 N/A

About 6,000 m¥/day of make-up water will be required for the new cooling system (for
blowdown, evaporation and wind losses). This water will be drawn from the existing artesian
bores at CSBP's Kwinana site, which are licensed by the Water and Rivers Commission for a
total production of 8,000 m'/day.

Water quality outside the mixing zone should meet acceptable standards recommended in the
draft Western Australian (WA) Guidelines for Fresh and Marine Waters (EPA, 1993). The Draft
WA guidelines are largely drawn from the Australian Water Quality Guidelines for Fresh and
Marine Waters (ANZECC, 1992). In the Southern Metropolitan Coastal Waters Study (1991-
1994) report (DEP, 1996), the recommended environmental quality criteria are based on both
the draft WA guidelines and the ANZECC guidelines. The Study report also recommends a
number of environmental quality objectives, aiming to maintain biodiversity, ecosystem
integrity, aquatic life for human consumption, recreational values and aesthetic values.

The submission from the Conservaiion Council, whilst supporting the project, indicates that as
any increase in phosphorus loading into Cockburn Sound, no matter how small, is a matter of
concern. Therefore CSBP should commit to reduce phosphorus discharge from its overall

operations by another 10-20%.



Assessment

The area considered for assessment of this factor is the plant site and the marine environment
within and outside the mixing zone of the diffuser in Cockburn Sound. Effluent quality must be
managed so that ambient water quality meets acceptable standards at the boundary of the mixing
Zone.

The EPA's objective in regard to this environmental factor is to ensure that quality of marine
water and sediment in Cockburn Sound are maintained or improved, by ensuring that the
effluent quality and water quality at the boundary of the mixing zone comply with the following
statutory and acceptable standards:

. the DEP's licence limits for effluent discharge;

. acceptable standards recommended in the draft WA Water Quality Guidelines for Fresh
and Marine Waters (EPA, 1993); and

. the environmental quality criteria and environmental quality objectives recommended in
the Southern Metropolitan Coastal Waters Study (1991-1994) report (DEP, 1996).

The EPA recognises that the use of recirculating evaporative cooling system in the new plant
will reduce the heat load to Cockburn Sound currently produced by the scawater cooling

system,

The EPA notes that the new ammonia plant will result in about 85% reduction in the mass
loading of nitrogen compared with the existing plant. Although the mass loading of phosphorus
from the new plant will be 2.5 times that of the existing plant, the actual discharge quantity is
very small compared to those generated from other operations on the CSBP site. Furthermore
water quality surveys indicate that Cockburn Sound waters are nitrogen limited (DEP, 1996).
The contribution of nitrogen and phosphorus from the new plant will not result in the current

DEP licensed discharge limits being exceeded.

The EPA also notes that there has been a significant continual reduction of phosphorus and
nitrogen discharges from CSBP Kwinana site into Cockburn Sound (CER, Figure 10, and DEP
Kwinana, 1997), and the proponent's intention to achieve a near zero discharge of nutrients
from its Kwinana site (CER, page 35).

The DEP advised that on the basis of the modelling and monitoring of CSBP's diffuser, and the
background zinc concentrations in Cockburn Sound (obtained from BP Refinery), the
concenirations of zinc from the CSBP site are expected to meet the draft WA guidelines and the
DEP's environmental quality criteria of 0.02 mg/L. for zinc, for the maintenance of ecosystem
integrity. However, the mass loading from the new ammonia plant is about 20% of the total
zinc loading into Cockburn Sound from the Kwinana industry (DEP, 1996).

The DEP expects that monitoring requirement for the whole CSPB site, including that for zinc,
will be reviewed, following the completion of the consultative process when the environmental
quality objectives and criteria for Cockburn Sound waters can be clearly determined (DEP,

1996).

The DEP considers that the proposed discharge into Cockburn Sound, and the proponent’s
intention to achieve near zero discharge of nutrients for CSBP Kwinana in future are consistent
with the recommended environmental quality objectives.

Having particular regard to the:

(a) reduction in nitrogen loading and heat loading into Cockburn Sound;

(by negligible potential impacts of phosphorus and chlorine on marine water quality of
Cockburn Sound;

{c) proposed effluents meeting the current DEP licensed discharge limits for nutrients; and

(d) proposed discharge being consistent with the draft recommended water quality guidelines,
environmental quality criteria and objectives for Cockburn Sound,

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s objective for marine
water quality.



3.3 Air quality

Description

The new ammonia plant is expected to produce similar gaseous emissions to the existing plant,
but at smaller quantities, due to improved technology and energy efficiency.

Under normal operating conditions, the primary reformer is the main source of oxides of
nitrogen emissions. Minor emissions of oxides of nitrogen will be generated from the use of
the start-up boiler and the flare. Table 5 below shows a comparison of the oxides of nitrogen
ontput (expressed as nitrogen dioxide) between the new ammonia plant and the existing plant

Table 5. Comparison of expected oxides of nitrogen outputs

Oxides of Nitrogen Qutput Existing Plant Proposed Plant
{70,000 tpa) {225,000 tpa)

- Concentration, ppmyv 106 70

- Total Mass Loading, kg/day (as NO») 366 350

- Unit Discharge, kg NOo/tNH3 1.5 0.54

Notes: All concentrations for oxides of nitrogen are referenced Lo an oxygen content of 7% vol/vol dry basis and
0°C and 101.3kPa.

The Australian Environment Council/National Health and Medical Research Council guidelines
(AEC/NHMRC, 1986) stipulate an emission standard of 350 mg/m3 (or 175 ppm) as nitrogen
dioxide (NO2) and an ambient air quality goal of 0.16 ppm (1 hour average) for NO2. The draft
National Environment Protection Measure (NEPM) has recommended a NO2 standard of
0.125ppm (1 hour average) and 0.03ppm (1 year average}.

The concentration and the total load of oxides of nitrogen from the new plant are expected to be
lower than those from the existing plant, despite its increased capacity. This is due to a
combination of the use of low oxides of nitrogen burners in the primary reformer, improved
energy efficiency of the new plant, and removal of ammonia from purge and flash gases prior to
recycling to the reformer as fuel.

As with the existing plant, since the concentrations of sulphur in the natural gas stream arc small
and any sulphur in the feed gas is removed (by a catalyst bed) before it enters the reformer,
sulphur dioxide emissions from new plant would be negligible, despite the increased capacity
(estimated concentration in the flue gas from the primary reformer and the auxiliary boiler is
0.2mg/m’*). Under the Environmental Protection (Kwinana) (Atmospheric Wastes) Policy 1992
(the Kwinana EPP), although Maximum Permissible Quantities (EPA, 1992a) for sulphur
dioxide emissions are set for the CSBP sulphuric acid plant operations, no discharge criteria has
been set or required for the existing ammonia plant. The DEP is pursuing a statistical approach
to determination of Maximum Permissible Quantities in consultation with Kwinana industries.
The requirement for a redetermination was identified in recommendation 5.8 of the Towards
Optimising Kwinana Final Report (Dames & Moore for the Kwinana Industries Co-ordinating
Committee, 1996). It is likely that, through the redetermination process, the Maximum
Permissible Quantities for sulphur dioxide emissions for the whole CSBP site would be

amended.

L

Fugitive emissions of ammonia and other gases may be released from upset conditions and
routine maintenance. These emissions are currently captured and vented, but will be combusted
in a flare to be installed as part of the project, to minimise any odour problem. The DEP’s draft

air discharge criteria recommends a design ground level concentration of 0.59 ppm (3 minute
average) for ammonia at the nearest residential area.
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Emissions of chlorine from the cooling tower would be very small (estimated as 1.4ppm in the

steam plume compared with the AEC/NHMRC emission standard for chlorine of 200 mg/m3 or
67ppm) and would be below the recommended design ground level concentration of 0.012 ppm
(3 minute average) for chlorine at the nearest residential area (DEP’s draft air discharge criteria).

Assessment
The area considered for assessment of this factor is the plant site and surrounding premises and

properties. This is the area that gaseous emissions must be controlled to meet acceptable
standards and air quality guidelines.

The EPA’s objective in regard to this environmental factor is to ensure that gaseous emissions
from the new plant meet :

. the air quality standards and limits stated in the Kwinana EPP and other relevant air
quality standards/guidelines ; and

. the requirement of Section 51 of the Envirommental Protection Act 1986, to take all
reasonable and practicable measures to minimise all discharges.

On the basis of the information provided by the proponent and the advice from the DEP, the
EPA considers that the potential impacts of emissions of chlorine from the cooling tower and
fugitive emissions of ammonia and other gases would be minimal and would meet the relevant
acceptable standards and guidelines at the nearest residential area. The installation of a 40m
flare to combust the fugitive emissions under upset conditions and routine maintenance would
minimise odour problems under these conditions.

Sulphur dioxide emissions from the new plant are still very small in comparison to those from
other CSBP operations, and will not cause any exceedance of the Kwinana EPP. The EPA
understands that the sulphur dioxide emissions from the whole of CSBP operations in Kwinana
will be reviewed through the Kwinana industry-wide redetermination process.

The EPA notes that oxides of nitrogen are the only significant gaseous emissions from the plant
under normal operating conditions, which are mainly generated from the primary reforming
process. Despite the increase in the plant capacity, the emission concentration and the total load
of oxides of nitrogen from the new plant would be lower than those from the existing plant
(34% reduction in conceniration, and 4% reduction in total load (as NO,)). This is because the
new plant has a much lower unit discharge of oxides of nitrogen (per tonne of ammonia
produced) than that from the existing plant (64% reduction in unit discharge), as a result of
improved technology and energy efficiency in the new plant.

The proposed emission concentration of nitrogen dioxide (NO2) from the new plant would be
well within the AEC/NHMRC emission standard. The FPA also notes that the DEP's
monitoring results at Hope Valley show that ambient air quality resuiting from NOx emissions
from the Kwinana region have been meeting both the AEC/NHMRC guideline and the draft
NEPM standard for NO2, since 1991.

Having particular regard to the:

(a) the reduction in the emissions of oxides of nitrogen, in terms of an overall reduction
(mass Joading) and a reduction per tonne of ammonia produced (unit discharge), as a
result of improved technology and energy efficiency in the new plant ;

{b} use of the flare to minimise emissions of ammonia and other gases, particularly under
abnormal operating conditions; and

{c)} the estimated gaseous emissions meeting the relevant air quality standards and guidelines,

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s objective for air
quality.
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3.4 Greenhouse gas (carbon dioxide)

Description

Carbon dioxide is the only significant greenhouse gas produced by the project, mainly in
combustion processes (primary reformer, start-up steam boiler and flaring of gases) and from
the carbon monoxide conversion/carbon dioxide removal processes. Table 6 below shows the
expected carbon dioxide outputs from the new plant, comparing with the existing plant.

Table 6. Comparison of expected carbon dioxide outputs

Output Existing Plant Proposed Plant
Ammonia, {pa 70,000 . 225,000
Carbon dioxide

Mass Loads

- From process, tpa 97,000 285,000

- From reformer, tpa 104,000 115,000

- Total, tpa 201,000 400,600
Unit discharge, t CO9/tNH3 2.90 1.80

The unit discharge of carbon dioxide (per tonne of ammonia produced) from the new plant is
lower than that from the existing plant. This is because the unit energy consumption of the new
plant (between 33 and 35GJ/tNH3) is lower than that of the existing plant (more than

5OGJ/tNH3), as a result of improved efticiency in the reforming process and the generation of

electrical energy using steam from the waste heat recovery boiler. The CER states that this is
consistent with the European Fertiliser Manufacturers” Association best practice guidelines
(European Fertiliser Manufacturers’ Association, 1995). However, the total quantity of carbon
dioxide produced by the new plant almost doubles that produced by the existing plant, due to
the higher capacity of the new plant. Of the total carbon dioxide produced from the new plant,
about 100,000 tpa or 25% will be recovered as a compressed liquid for sale to industrial users
and the remainder (300,000tpa) will be vented to atmosphere. In the event of increased demand
for carbon dioxide, CSBP would investigate the possibility of expanding its carbon dioxide
recovery facility.

CSBP is a signatory to the Federal Government’s “Greenhouse Challenge Programme”, which
is an agreement for a reduction in greenhouse gases from CSBP’s whole operations. CSBP has
set a target to reduce overall greenhouse gas emissions by 20% between 1995 and the year
2000.

The submission from the Conservation Council indicates that CSBP’s commitment to reduce the
total greenhouse gas emissions by 20% between vear 1995 and 2000 should become an
environmental condition for the project.

Assessment

The area considered for assessment of this relevant environmental factor is the global
environment.

The EPA’s objective in regard fo this environmental factor is to ensure that greenhouse gas
emissions meet acceptable standards and requirements of Section 51 of the Environmental
Protection Act 1986 (all reasonable and practicable measures are taken to minimise greenhouse
gas discharge), through the adoption of the following EPA’s provisional policy:

. calculation of the greenhouse gas emissions associated with the project (using acceptable
methodology developed for Australia);



. specific measures adopted to limit greenhouse gas emissions for the project;

. estimated global emission credit (greenhouse gas offsets) achieved through
implementation of the proposal.

Proponents are also encouraged to enter info the C21 'Greenhouse Challenge’ voluntary
agreement programme for the estimation, reporting and auditing of greenhouse gas emissions,
whether on a project specific basis, company wide arrangement or within an industrial
grouping, as appiropriate.

The EPA notes that whilst there will be an increase in the overall carbon dioxide emissions with
the new plant, due to its higher capacity (3.2 times the capacity of the existing plant), the unit
discharge of carbon dioxide (per tonne of ammonia produced) will be significantly reduced
{(45% reduction), through improved technology and energy efficiency. The proponent will
recover about 25% of the total carbon dioxide produced from the new plant, as a compressed
liquid, for sale to industrial users.

The EPA also notes that, from a global perspective, the increased capacity of the new plant will
displace the importation of ammonia, which would generate equivalent or greater carbon dioxide
emissions.

The EPA considers that although the new ammonia plant is not a major contributor to
greenhouse gas emissions (less than 0.07% of the total greenhouse gases emitted in Australia
and less than 1% of the total greenhouse gases emitted in Western Australia), the proposed
target set by CSBP, as a signatory to the “Greenhouse Challenge” programme to reduce
greenhouse gas emissions from CSBP’s whole coperation by 20% between 1995 and the year
2000, and CSBP commitment to include the new ammonia plant in the annual reporting of
Greenhouse gas inventories, are appropriate measures to minimise the emissions.

Having particular regard to the:
(a) significant reduction in the unit discharge of carbon dioxide;

(b) from a global perspective, reductions in carbon dioxide emissions, as a result of ammonia
import substitution and recovery of carbon dioxide as compressed liquid; and

{b) the proponent’s adoption of the EPA’s provisional policy on greenhouse gases, and
proposed target and commitment to limit emissions of carbon dioxide,

it is the EPA’s opinion that the project can be managed to meet the EPA’s objective for
greenhouse gases.

3.5 Noise

Description

The closest residential areas are North Rockingham and Medina, both about 3 kms from the
new ammonia plant (Figure 1).

The major noise sources from the new plant are the process compression section and the flare
operations, Some equipment (eg. pumps) located within 35m of the closest site boundary is
also expected to contribute to the noise emissions at the boundary.

The pressure requirement for the new plant will be less than that for the existing plant, through
the use of lower pressure ammonia production technology. The new plant will also incorporate
centrifugal compressors driven by steam turbines (similar design to those installed in CSBP’s
new nifric acid plant, which have not shown any effect in noise levels at CSBP’s boundary).
Thus an overall reduction in the noise power levels from the new plant could be expected.

The results of a boundary noise survey undertaken by CSBP in March 1997 indicated that the
noise level at the CSBP/BP Refinery boundary, which is the closest boundary to the new
ammonia plant site, was approximately S6dB(A}. It is estimated that the operation of the new
ammonia plant would increase the noise levels in this area by between 2 and 3dB(A) to a total of



58-59dB(A). This increase in noise levels is a result of the new plant being located closer to the
CSBP/BP Refinery boundary than the existing plant (Figures [ and 2).

Although the CER states that the periodic use of the flare may result in noise levels exceeding
65dB(A) at the closest CSBP’s site boundary, additional information provided by the proponent
during the EPA assessment indicates that the noise levels generated from the operation of the
new plant, including the flare, will meet the assigned noise levels

The new Environmental Protection (Noise) Regulations 1997 were gazeited on 31 October
1997, to come into effect on 31 January 1998. These regulations replace the existing Noise
Abatement (Neighbourhood Annoyance) Regulations 1979, The new regulations set assigned
noise levels for various types of premises such as noise sensitive, commercial and industrial and
utility premises. For "industrial and utility" premises, such as CSBP operations and other
industries located in the Kwinana industrial area, the assigned noise levels are 65 dB(A) for
90% of the time (L,,), which are 5 dB(A) below the current acceptable noise levels of 70
dB(A).

The DEP licence conditions for the existing plant do not stipulate any requirements for noise
emissions, due to the anticipated gazettal of the new noise regulations.

Assessment

The area considered for assessment of this factor is the CSBP site and surrounding  premises
and properties.

The EPA’s objective in regard to this factor is to protect the amenity of nearby residents from
noise impacts resulting from activities associated with the project by ensuring that noise levels
comply with the new Environmental Protection (Noise) Regulations 1997,

The EPA notes that the current noise level at the CSBP/BP Refinery boundary, which is the
closest boundary to the new ammonia plant site is about 9dB(A) below the assigned noise level
of 65 dB(A). Although the noise levels from the new plant are expected to increase by 2 to 3
dB(A), they are still below the assigned noise level. This increase is due to the new plant being
located closer to the CSBP/BP Refinery boundary than the existing plant and is not expected to
cause any noticeable change in the nearest residential area about 3 km from the CSBP site.

In regard io the noise emission from the periodic use of the flare, the DEP advised that the
proponent’s specification of 85 dB(A) at Im for the sclection of the flare and the proponent's
commitment to report to the DEP on the verification of the compliance with specifications for the
flare and other equipments, are considered appropriate noise management measures for this
project.

Having particular regard to the:

(a)  results of the noise estimation indicating acceptable noise impact at the site boundary as
well as at the nearest residential areas; and

(b)  proponent's commitments on noise management to ensure that the proposal will meet the
requirements of the new noise regulations,

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s objective for noise.

3.6 Public safety (risk)

Description

The EPA has established acceptable criteria and management principie for off-site individual
fatality risk (EPA, 1992b and 1992c) for new industrial developments with a potentially
hazardous nature, such as the new ammonia plant. The criteria are as foliows:

(a)  arisk of fatality of one in a million per year or less in residential zones;
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(b} a risk of fatality between one half and one in a million per year in "sensitive
developments”, such as hospitals, schools, child care facilities and aged care housing
developments;

(c) risk of fatality for industrial facilities not exceeding a target of fifty in a million per year at
the site boundary for each individual industry, and the cumulative risk level imposed upon
an industry not exceeding a target of fatality risk one hundred in a million per year; and

{d) arisk of fatality of ten in a miliion per year or lower for any non-industrial activity located
in buffer zones between industrial facilities and residential zones.

Although the EPA has not yet established any criteria for societal risk, it recognises the need to
develop these criteria in the near future. As an interim measure, the societal risk levels should
meet the limits suggested for the Kwinana industrial area (AEA, 1995).

The EPA's management principle is that risks should be reduced to a practicable minimum.

In general, the major sources of risk to neighbouring plants and the public from the operation of
an ammonia plant are toxic gas release of ammonia and explosion of hydrogen gas.

The new ammonia plant will incorporate improved control systems and be designed for higher
reliability and low risk of fire, explosion and accidental release. The new plant will utilise the
existing ammonia refrigerated storage on site and will incorporate improved storage of other
cheinicals.

The management of risk and hazards, including the management of dangerous goods on site,
will be via a Safety Management System (SMS), which will be approved by the Department of
Minerals and Energy (DME) and subject to third party auditing. The new SMS will be
integrated with the site SMS for the whole CSBP Kwinana operations, including the ammonia
terminal.

[n addition to the SMS, the Environmental Management Safeguards for the existing plant
include HAZOP, risk analysis, environmental management system consistent with the ISO
14000. The status of these are detailed in Table 9 of the CER (page 38).

CSBP has recently completed a Quantitative Risk Assessment (QRA) of the existing ammonia
plant, a preliminary QRA of the new ammonia plant and site wide QRAs comparing the overall
risk contours for each of the two ammonia plants (Quantarisk, 1997). Societal risk analysis
was also carried out for the new plant and the results are expressed in an F-N curve, which is a
log-log plot of cumulative frequency (F) of incidents causing N or more fatalities, versus N.

The results of the above risk analyses indicate that the major risk contributors are the toxic
dispersions of ammonia gas arising mainly from the loss of containment or loss of control of the
liquid ammonia inventories within the process. The predicted risk levels associated with the
new ammonia plant meet the EPA individual risk criteria (Figure 6), and would be within the
acceptable societal risk limits (Figure 7).

Cumulative risk levels from CSBP total operations at Kwinana exceed the EPA's criteria at a
number of points along the site boundaries (Figure 8). The exceedance is caused by other
CSBP existing facilities on site, which were designed and constructed before the EPA risk
criteria were developed. However, the new ammonia plant contributes to a slight contraction of
the fifty in a million per year cumulative risk contour on the northern site of the site
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Figure 6. Individual fatality risk contours for existing and proposed ammonia plant.
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Assessment

The area considered for assessment of this factor is the plant site and surrounding premises and
properties. This is the area within which risk levels must be controlled to meet the EPA's criteria
and DME's requirements.

The EPA's objective in regard to this environmental factor is to ensure that risk is as low as
reasonably achievable and complies with acceptable standards including the EPA’s criteria for
Individual fatality risk off-site, acceptable criteria for societal risk, and the DME’s requirements
in respect of public safety.

As aresult of its technical review of the QRA reports, the DME considers that the QRA provides
a reasonable representation of the risks from the new ammonia plant, given the limitations of the
technical information avatlable to date,

The EPA notes that the risk contours for the new ammonia plant meet the EPA's individual risk
criteria the nearest residential areas and Wells Park (Figure 6), and just meet the criteria at the
CSBP/BP Refinery boundary. The EPA considers that the proponent’s commitments to revise
the preliminary QRA prior to plant construction and to conduct a final QRA prior to plant
commissjoning, to determine more accurately the risk contours at the boundary and the risk
reduction to the site cumulative risks, are appropriate measures. The revised QRA will include
knock-on effects, loss of control releases, mitigation measures to reduce risk to as low as
reasonably practical (ALARD), and sensitivity analysis with iespect to probit equations and
weather data.

With respect to cumulative risk from the whole CSBP operations, the EPA notes that the
exceedance of the EPA criteria at CSBP site boundary is due to other activities on the site and
the new ammonia plant contributes to a slight contraction of the fifty in a million per year risk
contour on the northern site of the site. The EPA considers that it is appropriate for the
proponent to continue to address and manage this issue, through risk management and
amelioration plans, in consultation with the relevant authorities including the DME and DEP.

The predicted societal risk for the new plant would be acceptable, as long as ALARP risk
reduction methods are applied. The EPA notes that the proponent will take into account the
recommendations to reduce the risks (Quantarisk, 1997), in the HAZOP study and detailed
engineering design prior to construction.

The EPA aiso notes the proponent's commitment to develop and implement a construction
safety management plan and procedures to manage occupational and public risk during
construction period, where construction activity is occurring around operating plant.

Having particular regard to the:
(a)  predicted compliance with the EPA's criteria for individual fatality risk off-site;
(b)  implementation of the ALARP principle to ensure that societal risk levels are acceptable;

{c} proponent’s commitments to manage and minimise risk during the construction and
operation of the project; and :

(d) contribution to a slight reduction in the cumulative risk for the whole CSBP site,
it is the EPA’s opinion that the proposal can be managed in an environmentally acceptable
manner in regard to public safety and risks.

4. Conditions

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors reievant to the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA
may make recommendations as it sees fit.

In developing recommended conditions for each project, the EPA's preferred course of action is
to have the proponent provide an array of commitments to ameliorate the impacts of the proposal
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on the environment. The commitments are considered by the EPA as part of its assessment of
the proposal, and following discussion with the proponent the EPA may scek additional
commitments.

The EPA recognises that not all of the commitments are written in a form which makes them
readily enforceable, but they do provide a clear statement of the action to be taken as part of the
proponent's responsibility for and commitment to continuous improvement in environmental
performance. The commitments, modified if necessary to ensure enforceability, then form part
of the conditions to which the proposal should be subject if it is to be implemented.

The EPA may, of course, also recommend conditions additional to that relating to the
proponent's commitments.

Having considered the proponent’s commitments and the information provided in this report,
the EPA has developed a set of conditions which the EPA recommends be imposed if the
proposal by CSBP to construct and operate a 650 tonne per day (tpd) ammonia plant to replace
its existing 300 tpd ammonia plant at its Kwinana site, is approved for implementation, These
conditions are presented in Appendix 3. Matters addressed in the conditions include the
following:

(a)  the proponent shall fulfil the commitments in the Consolidated Commitments statement set

out as an attachment to the recommended conditions in Appendix 3; and

(b) in order to manage the relevant factors and EPA objectives contained in this bulletin, and
subsequent conditions and procedures authorised by the Minister for the Environment, the
proponent shall be required to prepare, prior to implementation of the proposal,
environmental management system documentation with components such as those
adopted in Australian Standards AS/NZ ISO 14000 series.

5. Conclusions

The EPA has concluded, on the basis of the information available, that the proposal by CSBP to
construct and operate the new ammonia plant to replace its existing plant at Kwinana, can be
marniaged in an envirommentally acceptable manner, provided that the conditions recommended
in Section 4 and set out in Appendix 3, are imposed.

The EPA has also concluded that, in comparison with the existing ammonia plant, the proposal
represents an overall improvement in public safety and environmental performance aspects.

6. Recommendations

Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the Minister
for the Environment on the environmental factors relevant to the proposal and on the conditions
and procedures to which the proposal should be subject, if implemented. In addition, the EPA
may make recommendations as it sees fit.

The EPA submits the following recommendations to the Minister for the Environment:

L. That the Minister considers the report on the relevant environmental factors of Marine
water quality, Air quality, Greenhouse gas (carbon dioxide), Noise, and Public safety
(risk), as set out in Section 3;

2. That the Minister notes that the EPA has concluded that:
* the proposal can be managed in an environmentally acceptable manner, provided

there is satisfactory implementation by the proponent of the commitments and
recommended conditions set out in Appendix 3; and

* in comparison with the existing ammonia plant, the proposal represents an overall
improvement in public safety and environmental performance aspects:

3. That the Minister impose the conditions and procedures recommended in Appendix 3.
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Appendix 1

Submission from the Conservation Council of WA/Proponent’s Response
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The Chair

Envirenmental Protection Authority
141 St George’s Terrace

PERTH WA 6000

Attention: Ms Ngayen
RE: KWINANA AMMONIA PROJECT, CSBP - CER
The Conservation Council welcomes this proposal as a step in the: right direction towards

waste mmimisation and cleaner production. We are delighted that the proponent has carefully
addressed our conceims about emissions, waste products and greenhouse gases The proponent

.2lso consulted with us during the preparation of the CER and discussed our concerns with us.

Consequently the results of this process are satisfactory in most ruspects.

However we still have some concerns on the following issues:

1. Phosphorus emissions: We realise that the phosphorus emitte by this plant is very small

and unlikely to adversely effect Cockbum Sound. However the sifuation in the Sound is so
critical that any increase in phosphorus etoissions, no matter how small, is a matter of concemn.
Perhaps CSBP would commit to reduce phosphorus ewissions for-its overall operations by
another 10 - 20% in order to ensure that the effects of this plant are vegligible.

2. Greenhouse emissions: This plant will produce more carbon dioxide than the present plant
although the emissions per tonne of ammonia are reduced. We are pleased that CSBP has
jomned the Greenhouse Challenge and we hope that their commitment to reduce their total
greenhouse gas emissions by 20% between 1995 and 2000 is achicvable and could become a

condition of this proposal also.

. 3. Proponent commitments: We could not find a list of commitments by the proponeni.

Management objectives are not the same thing. We would like to e some specific
commitments with targets for phosphorus emissious and greenhouse gases, together with a
promise that dction will be taken if the commitments are not met. Thoesge commitments must be
incorporsted into binding couditions by the Minister. ‘

Apart from these deficiencies the proposal is welcome and we trust that you will ensure that it
becomes an example of how new techmology cau reduce emissions while improving the
company’s manufacturing efficicncy.

Rachel Stewert
Co-ordinator

CONSERVATION COUNCIL
OF WESTERN AUSTRALIA I'N C.

oo
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TO: DEPARTMENT OF ATTENTION: MSXUANNGUYEN
ENVIRONMENTAL
FROTECTION

FAX NO: 92227157 DATE: 30 DECEMBER 1997

FROM: STEVE FITZPATRICK, NO.PAGES: 2
WESFARMERS CSBP
LIMITED

SUBJECT: CER - KWINANA AMMONIA PROJECT

FAGE . 0181 @Rz

Contact this telethne number if transmission Is not suecessfl or all ! 93274438
pages are not received.

Dear Xuan

Thank you for your fax of 24 December 1997 with a copy of the submission from the
Conservation Council.

Ouf response 1s as follows:

Phosphorus emissions.

CSBF 1s committed to reducing phosphorus discharges to Cockbum Sound well beyond the
small increase from the proposed arnmonia plant.

Iz the DEP’s Southern Metropolitan Coastal Waters Study we committed 1o reducing site
discharges to near zero by 2021, but we expect (o achieve thar target well beforehand.

We are currently investigating site efflyent discharges and cffluent handling systems with a
target of reducing these discharges to near zero by 2000 {about the time the new ammonia
plant is commissioned).

Our DEP licence contains continuous improvement targets for nutrient discharge from
Kwinana and the licence limit for phosphorus is to reduce from 400 ke/day to 300 kg/day in
July 1998. As can be seen from Figure 10 of the CER, we are already achieving well below
the current and proposed Heence limits

As Figure 10 shows, our current performance at Kwinana indicates a significant reduction in
P discharges in the January to Jene 97 period and again in the July 1o December 97 period
(down by 60% on 1996 levels). This is a result of cleager production in our superphosphate
manufacture plant where we have been recycling scrubber effluent back into the product

WESFARMERS CSES LIMITED A G .N. 008 658 371

PO BOX 345, KIWINANA, WISSTERN AUSTRALLA 8167
TELTPHCONE (09 411 8777 FACTAMUIT - {00 411 5800

DAizpatacksifan w dep 16 vons counci] Feaer di
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stream in & planned manner. This modification to the precess 1s now part our standard
operating procedures and we believe that further reductions in phosphorus loss may be
achtevable as we gain more experience with the procedure,

Against this background of a strong and continuing reduction of phosphorus discharges and
our clear compliance with the DEP licence, a spectfic commitment to reduce overall
phosphorus emissions by another 10 to 20% as part of this proposal seems unnecessary.

Greenhouse Emissions.

We do not believe the commitments in our Greenhouse Challenge Agreement should be a
condition of this proposal becanse the Agreement relates to all of cur existing operations.

The Greenhouse Challenge Apreement we signed earlior this year did not include greenhouse
emissions from the proposed ammonia plant. At the time of the signing of the agreement, we
had not committed to an ammonia plant and so it was not included in a quantitative sense, but
the possibility was foreshadowed.

Nevertheless we will still achieve the reductions in greenhouse emissions in our agreement
wilh the Commonweaith Government based on existing operations at Kwinana.

Wewill conunit to include the proposed ammonia plant in our Greenhouse Challenge
reporting programme when the plam becomes operational. While this will increase the total
emissions from our Kwinana works it is the best that can be achieved with current low energy
technology for ammonia plants. In global terms, if we were not to manufacture the ammonia
it would have to be imported from Plants which generate at least as much greenhouse pas.

As requested, we will supply a list of commitments before 8 January.

Regards

7

Stx:v;ﬁtzpatrick

Manager - Environmental Planninge

cc Rob Keogh, Peter Anver, Sri Sridharan

WESFARMERS CSBP LOMTTED AC.H. 0038 863 371

PO BOX 345, KWINANA, WESTIFRN AUSTRALLA 6187
TELEPHONE: (0% 411 8777 FACSUMLIT: (051 431 8590

D \fitrpatricks\ox to dep re cons counail Tetter do T I
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Statement No.

DRAFT

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

Title: Kwinana Ammonia Project, Kwinana Industrial Area

Proposal: Construction and operation of a 650 tonne per day (tpd) ammeonia plant

to replace the existing 300 tpd ammonia plant, at CSBP Kwinana site
(immediately to the east of the existing ammonia plant), which is located
within the Kwinana heavy industrial area, Town of Kwinana, about 33
km south of Perth, as documented in schedule 1 of this statement.
Proponent: Westarmers CSBP Limited
Proponent Address: 40 The Esplanade, PERTH WA 6000

Assessment Number: 1140

Report of the Environmental Protection Authority: Bulletin 882

The proposal to which the above report of the Environmental Protection Authority relates may be

implemented subject to the following conditions and procedures:

1 Implementation

I-1  Subject to these conditions and procedures, the propenent shall implement the proposal as
documented in schedule | of this statement.

2 Proponent Commitments

2-1  The proponent shall implement the consolidated environmental management commitments
documented in schedule 2 of this statement.

2-2 The proponent shall implement subsequent environmental management commitments which
the proponent makes as part of the fulfilment of conditions and procedures in this statement.



3-1

4-2

4.3

5-1

6-2

Environmental Management System

In order to manage the environmental impacts of the project, and to fulfil the requirements of
the conditions and procedures in this statement, prior to construction, the proponent shall be
required to have in place an Environmental Management System with components such as
those adopted in Australian Standards AS/NZS ISO 14000 series, to the requirements of the
Environmental Protection Authority on advice of the Department of Environmental Protection.

The proponent shall implement the Environmental Management System referred to in
condition 3-1.

Decommissioning Management Plan

At least six months prior to decommissioning of the new ammonia plant, the proponent shall
prepare a Decommissioning Management Plan to the requirements of the Environmental
Protection Authority on advice of the Department of Environmental Protection.

This Plan shall address:
1 removal or, if appropriate, disposal on-site of plant and infrastructure;
2 rehabilitation of all disturbed areas to agreed final land use(s); and

3 identification of contaminated areas, including provision of evidence of notification to
relevant statutory authorities.

The proponent shall implement the Decommissioning Management Plan required by condition
4-1.

The proponent shall make the Decommissioning Management Plan required by condition 4-1
publicly available, to the requirements of the Environmental Protection Authority.

Changes to [mpilementation

Where, in the course of implementing the proposal, the proponent seeks to change any aspect
of the proposal as documented in schedule ! of this statement in any way that the Minister for
the Environment determines, on advice of the Environmental Protection Authority, is not
substantial, those changes may be effected.

Proponent

The proponent for the time being nominated by the Minister for the Environment under
section 38(6) or (7} of the Environmental Protection Act is responsible for the implementation
of the proposal until such time as the Minister for the Environment has exercised the
Minister’s power under section 38(7) of the Act to revoke the nomination of that proponent
and nominate another person in respect of the proposal.

Any request for the exercise of that power of the Minister referred to in condition 6-1 shall be
accompanied by a copy of this statement endorsed with an undertaking by the proposed
replacement proponent to carry out the proposal in accordance with the conditions and
procedures set out in the statement.



6-3

7-3

7-4

8-2

8-3

The proponent shall notify the Minister for the Environment of any change of proponent
contact name and address within 30 days of such change.

Commencement

The proponent shall provide evidence to the Minister for the Environment within five years of
the date of this statement that the proposal has been substantially commenced.

Where the proposal has not been substantially commenced within five years of the date of this
statement, the approval to implement the proposal as granted in this statement shall lapse and
be void. The Minister for the Environment will determine any question as to whether the
proposal has been substantially commenced.

The proponent shall make application to the Minister for the Environment for any extension of
approval for the substantial commencement of the proposal beyond five years from the date of
this statement.

Where the proponent demonstrates to the requirements of the Minister for the Environment on
advice of the Environmental Protection Authority that the environmental parameters of the
proposal have not changed significantly, then the Minister may grant an extension not
exceeding five years for the substantial commencement of the proposal.

Compliance Auditing

The proponent shall submit periodic Performance and Compliance Reports, in accordance
with an audit program prepared in consultation between the proponent and the Department of
Environmental Protection.

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

clearance of conditions.

Where compliance with any condition 1s in dispute, the matter wili be determined by the
Minister for the Environment.

Note

The proponent is required to apply for a Works Approval and Licence for this project under
the provisions of Part V of the Environmental Protection Act.



Schedule 1

The new ammonia plant will be located immediately to the east of the cxisting ammonia plant at the

CSBP site, within the Kwinana Industrial Area (attached Figures 1 and 2).

The ammonia project involves construction and operation of’

. a new 650tpd or 225,000 tpa ammonia plant; and
. ancillary equipment to support the ammonia plant including:
- installation of a 25 tonne per hour (tph) natural gas fuelled steam boiler for use
during plant start-up and shutdown operations;
- “polishing water unit” to produce boiler quality feed water by treating demineralised
water from an existing CSBP water treatment plant; and
- a cooling water tower.

The proposed plant will be intergrated with a number of existing CSBP facilities during its
operation {attached Figure 3).

This project does not include the transport and distribution of ammonia throughout the State.

The preliminary layout of the components of the proposed plant is shown in Figure 4 (attached).
The general arrangement of the plant will include the following sections:

. reforming;

. synthesis loop;

. carbon dioxide removal,
. heat exchange/cooling;

. water polishing unit;

* ammonia synthesis;

. power generation;

. process and motor control centre;
. refrigeration;

. groundwater bore; and

. storage.

The main characteristics of the proposal are summarised in Table 1 (attached).
The new ammonia plant will incorporate the Haldor Topsge technology, for which a license was
made available to CSBP by Technipetrol SpA of Italy.

The process tlow diagram (attached Figure 5) shows various stages of the ammonia production
process, which include:

. desulphurisation of natural gas feed (methane);

. reforming of methane and steam to carbon monoxide and hydrogen;
. shift conversion of carbon monoxide to carbon dioxide;

. removal of carbon dioxide by absorption;

. purification of "synthesis gas" by methanation;

. compression of the "synthesis gas”;

. synthesis of ammonia from "synthesis gas"; and

. refrigeration and storage of ammonia.

Following commissioning and stabilisation of the new plant, the existing plant will be shutdown
and in due course dismantled.



PROPOSAL TABLE AND FIGURES

boundary

Table 1: Summary of key proposal characteristics
Proposal Characteristics Unit Proposed
Plant
Capacity tpd NHz 650
tpa NH3 225,000
32-34
Natural Gas GJ/t NH3
Consumption PI/yr 7.4
(energy efficiency)
Water Consumption tpd 6,000 {makeup)
Location - CSBP Kwinana
Gaseous emissions:
NOy (as NO7) kg/t NHz 0.54
kg/d 350
COy t/t NH3 1.8
1,200
tpd
Fugitive Gases -
. flared
NH3 ) flared
- Hy -
Aqueous discharge:
Cooling System (including - recirculating treated
polishing unit blowdown) - sub artesian water
Flow tpd 2,100
Heat Load - mainly to atmosphere
Nitrogen kg/d 6-10
Phosphorus kg/d 6
Oily water - de-otled to contain less than
30ppm of oil
Noise at boundaries 59 dB(A) at BP will comply

with regulations

{ndividual risk at CSBP
boundary:-

« BPRK fence

* Kwinana Beach Rd

* Nearest residential

deaths/mill/yr
deaths/mill/yr
deaths/mill/yr

< 50
< 10

<1




Schedule 2

Proponent's Consolidated Environmental Management
Commitments

KWINANA AMMONIA PROJECT, KWINANA
INDUSTRIAL AREA (1140)

WESFARMERS CSBP LIMITED



‘Buluoissiwesap
alozaq

‘ueld wawabeuspy

“lauueLly sjgejdanor
AJRIUBUILOIIAUS UE Ul INO paused

Jued mau
ay jo uonesiigels pue BuluoIssILIWoD
Bumopop ‘e  ewounue  Bugsixa

‘Juswainbal syd43 8yl d3a syjuoll gisest )y | Buuoissiwwioosg B wewsidw  pue  auedaid sl BUuOISSILILEDER JBUY SUNSUS 0, | S LCISSILILLODSP  [IM  dESD  §
‘8s 4950
soym 2y Joy 3SI Ul uolanpel B sl
"ajIs-Ho s Ayele) 43a ‘ubisepued | alal Jeyl pUB BLUISID YSU YT SISOW “Joaloid sy uo Juswssasse NSl
[ENpIAIPUI 10} BUSHIO S dT AUl JNG | Burtoissiuwe aioeg | [euy Junoooe oy Bupe; Juswissesse ysi: euyorpue] | ubisep jued [EUl} 3} jey) WUuod o] | psyauenb [euy B pnpuod jim 490 4
"BJEp JBYieam pue suclenba yqoud ‘9IS 4950 2loym
Q kedsar yum sisfleuE AHANSUSS ‘duy Ty 13w ©f | Jof [2A8] ¥SU SAIBININD JO UOIBhpal
"83IS-HO ¥SU Anjele) d3a sainsesl uoneBiiu 'seseaial [04U00 Jo $S0} 'spagaua | pue 4g uim sulecusy 1 eusiud oafoud sij) 0} JUBLLISSASSE NS
|ENPIAIRUL JO) EUBIID 543 a4l g _UOIDANSUOD S10/9g | -420LIY SPROUl PUB JUSWISSISSE 3sI AlELuiaid 9sinay | wdd yim 2oueidwod sjensuowap o] | Aeuumaid oyy 9siAsl [Im das0 o
"BYs BLBUIARY Sy} ue sjueld
‘dvs syl | usoelpe jo uopelado ayp wWol 4y
‘ueid ayr Aq =[a] ‘el juswaBeuepy | Jo uogonisucd auyy w pekojdws aidoad | g o UOISNASUCD U paajoAll sUoslad
pannbal se Bulpodas pue Bunipny 430 “uopngsuon alojed | Ales uoonuisuo) e Bunuswsldun pue Buuederd Ag | jo Buieq jjem pue yesy syipejoid o] | o ysu sl SsiuuL M ggsT G
"3NC Bu} 0} papodal
SIAIS 941 yim aoueydwos ‘96617111 uBisap Juerd cju) ysueLeNTy AQ pRpUSLLLLIODS)
jo upne uepusdoput ignbay, e lesepajgdwo] o | sainsesw  uogonpal  ysU Bugelodicoui Ag e
‘ued ‘Rajes pue y)esy 0] ¥sii Jo "Paloid BIUOWILY BUBLIARY SY) JC
"SSIOUINE JUBAD|A) ‘Buuoissiuuwgo 8 Jo uojerado sy Joj wisishs Juswiabeueyy fajes s|oag| sjgejdesceun o) ansodxa wol | uolesado oy woy BuisUe AUNWLLYD
AQ SWS ayl o [eroiddy A siysg  » | sasuayaidwod e Buguswsidun pue Bupedasd A9 o | semunuwiwiod Aqieau ey pajesd o) | o of ysu B SSIWIUIL [IM 498D &
-‘Bujuoissiwiwoo ‘pa09)ap $1 S0UE|| GLUCD-LIoU
JOSYOW g UIYIAA o | 1 SSINSEIW Jusweleqe asiou Bupuswsidw pue ‘suonenbal
‘pasnbal §) uoleniuage jueyd Bunessdo suf Jo sAaans asiou Bugonpuco A s ‘SEAlR | SNy peanxe Jou M alold
anaiyoe 0} sue|d Buisalbe pue UORoNISUCD ‘sjuawialinbal Jualuna ypm sayduwiod [BUOHEBIDAI pUB [BAUSPISA) fBULISRPUl | BIUOWILY BUBLIMY SU) Lol pajeisush
sfanns 1o synsal Jo Bupoday d3a Slgjeg  » | yaym wawdinbs jo juswiainooid auy Buimads A9 e | Aquesu Jo Apusiue au UBJUIBUL ©] | @Siod  J2Yp aInsus (M J9S0 ¢
"BIUDLULLE JO uolonpold ay) woy 200 Jo uonelaush
BuoBug o | a1 sanpas yoiym seiBojpuYea) JSAEIED BIUOLULLE
Ul saoueape ‘ajqeonoesd sioym ‘Buneiodiooul A9 e
"SRUOJUSAUI SBL) ‘sfusjeyn 103[01g EILOWILLY BUBUIAMY “areydsoLlue auy) o} seseb asnoyusalb 10801 BIUOWILY BUBLIMY 2]
asnoyusaicy jo Buipodal jenuue SSNOYUIBI) &y woll psfIByosip 20D 9snal pue 1SA0Dal 0 Jo sbieyosip sy woly Buisue Burem | wicy seseb ssnoyusaib jo sebleyosip
U weyd elusuwwe msu spnjou| Jo 20 ‘BuoBug | sequnpoddo aigea Ajepiewwos Bujuawsidun kg » {2qolf Jo spays sy asiunuil o) | eonpas op yees  |m 44980 7

SUOINPUOD 32US0)| JUBLIND
Japun painbal se sableyasip
sys Buuoday pue Buuoyuely
Y30 ul paulejuos
soblieyosip 4+N peadxe
U0 S0IAPE JO LUOJBULIILIOT)

000Z Alenuep L A o

HORRNIISUDD
aiojeg

‘BUS BUELIAY

$,d9SD U s8amos Jayie wos sableydsip sonpal
0} sainsealu Jo uonejualuaidun ay Bunuiuco Ag e

‘(soueoyIubBIs Jenoiied Jo s1 sss001d Jusize)]

Jglem Buoos jo uonoses Buy) ‘sruoydsoyd

pug usbosu Jjo sebieudsip Jsemo) By o asu
anb yoym Juswidinbs pue sesseocoid Buppojes Ag e

"PUNOG WINGH0T)
0 Auswe pug EJoig 8y oejoud of

123ioid BIUOWILY BUELIAMY SU) LU
usBonu pue snioydsoyd yo sabieyosip
0 spedwl s ssiLItW (Im 498571




