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1 SUMMARY

BlueScope Steel Ltd is proposing to construct a new Metal Coating Line (MCL7) (“the Project”) on a
Project Site within its Western Sydney Service Centre (WSSC) (“Project Area”) in Erskine Park, NSW,
where BlueScope Steel currently operates the Coil Painting Line No.8 (CPL8).

NSW State Environmental Planning Policy (SEPP) (Resilience and Hazards) [1] applies to the
proposed development, the main contributors being:

) Total DG Class 8 PG Il corrosive substances, which exceed the 25 tonne threshold
quantity.

° Hydrogen storage, as the distance to boundary may trigger the screening criteria in the
Applying SEPP 33 guidelines [2].

. Molten metal, which is a specifically referenced in the Applying SEPP 33 guidelines [2].

A list of potentially hazardous incidents was developed that covered events with the potential to
cause a fire, explosion and/or release of toxic gas or vapour.

A guantitative consequence analysis was undertaken where possible. Based on the findings of the
consequence analysis, the hazards identified are expected to be mainly contained within the Project
Area boundaries. The incidents where offsite effects may occur, such as a hydrogen dispersion to
LFL and natural gas supply fires or stack emissions from process failures, were found to have effects
that would be contained within the industrial area and injury and irritation consequences from
emissions are not expected to reach sensitive land uses which are more than 500m away.

A multi-level risk assessment was undertaken according to Assessment Guideline Multi-Level Risk
Assessment [3], and since there were a few potentially hazardous incidents with offsite
consequences, a Level 3 risk assessment was chosen with frequency assessment of only those
incidents that had offsite effect.

The conclusion of the PHA is that the proposed development meets the qualitative and quantitative
land use safety risk criteria of HIPAP No.4 [4]. Hence the Project at Erskine Park is shown to be a
‘potentially hazardous’ rather than a ‘hazardous’ facility.

Doc Number: J-000515-BSL-001 Page 6
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Notation
AEGL Acute Exposure Guideline Limit
Al Aluminium
Arriscar Arriscar Pty Limited
barg Bar gauge (1 bar = 100 kPa)
co Carbon Monoxide
CO; Carbon Dioxide
CPL Coil Paint Line
DG Dangerous Good
DP Deposited Plan
DP&E Department of Planning &Environment
EIS Environmental Impact Statement
ERM Environmental Resources Management Australia Pty Ltd
FBR Full Bore Rupture
H, Hydrogen
HAZID HAZard IDentification
HIPAP Hazardous Industry Planning Advisory Paper
HNOs Nitric Acid
IBC Intermediate Bulk Container
ID Identification
kg kilograms
kg/s kilograms/ second
kL kilolitres
km kilometres
kPa Kilopascals
ktpa kilo tonnes per annum
kW/m? Kilowatts per square metre
L Litres
LFL Lower Flammability Limit
m metre
m/s metres/ second
m? Square metres
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Abbreviation Description

m?3 Cubic metres

MCL Metal Coating Line

mm millimetres

n.o.s. Not Otherwise Specified

N> Nitrogen

NG Natural Gas

Nm3 Normal cubic metres

PG Packing Group

PHA Preliminary Hazard Analysis

PPE Personal Protective Equipment

PSv Pressure safety Valve

SEARs Secretary’s Environmental Assessment Requirements
SEPP State Environmental Planning Policy
SEPP State Environmental Planning Policy
SIS Safety Instrumented System

SSD State Significant Development

TNT Trinitrotoluene

UN United Nations

v/v Volume fraction

VCE Vapour Cloud Explosion

VOC Volatile Organic Compounds

WSSC Western Sydney Service Centre

Zn Zinc
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2 INTRODUCTION
2.1 Background

BlueScope Steel Ltd (“the Applicant”) is proposing to construct a Metal Coating Line (MCL7) (“the
Project”) at its Western Sydney Service Centre (WSSC) (“the Project Area”) in Erskine Park, NSW,
where the BlueScope Steel currently operates a Coil Painting Line (CPL8). The proposal is a State
Significant Development (SSD — 5510464).

Arriscar Pty Ltd (Arriscar) was commissioned by Environmental Resources Management Australia
Pty Ltd (ERM), on behalf of BlueScope Steel Ltd to undertake a preliminary screening and PHA of the
PROJECT proposal.

This report describes the study and findings, and forms a Technical Appendix to the EIS.

2.2 Scope of Systems Covered

The scope of the Preliminary Hazard Analysis covers the whole of the Project Area and not confined
to the proposed Project only, as the cumulative risk needs to be assessed from the Project Area to
surrounding land uses.

The following plants are included:
e Proposed Project in the Project Area.
e Existing Coil Paint Line (CPL8) in the Project Area.
e Associated dangerous goods storage and handling, covering both the Project and CPL8.

e Utilities (hydrogen, natural gas)

23 SEARs Requirements

The Planning Secretary’s Environmental Assessment Requirements (SEARs) [5] requires the
following issues to be addressed in the Environmental Impact Statement (EIS), under Hazards and
Risk.

1. Preliminary risk screening completed in accordance with State Environmental Planning
Policy (Resilience and Hazards) 2021 [1] and Applying SEPP 33 [2], that includes a clear
indication of class, storage and handling quantities and location of all dangerous goods and
hazardous materials associated with the development.

2. a Preliminary Hazard Analysis (PHA) prepared in accordance with Hazardous Industry
Planning Advisory Paper No. 6 — Guidelines for Hazard Analysis [6] and Multi-Level Risk
Assessment [7], should the preliminary risk screening indicate that the project is “potentially
hazardous”.

This PHA assesses the cumulative land use safety impact of the Project including the existing CPLS.
A construction safety assessment is not required under HIPAP No. 6 and is covered by HIPAP No. 7
[8]. A Construction Safety Study according to HIPAP No.7 [8] is expected to be a condition of
development consent.

Doc Number: J-000515-BSL-001 Page 9
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3 SITE LOCATION AND SURROUNDS
3.1 Site Location

The Project Area is located at 25-55, Templar Road, Erskine Park, NSW 2759. It occupies Lot 3 DP
1094504, in the local government area of the City of Penrith.

A site location map is shown in Figure 1.

Figure 1: Project Area Location

The siteis located in an industrial area (zone IN1) and is surrounded by warehouses and a Cleanaway
landfill facility to the west.

The residential areas and sensitive land uses closest to the site include:
Residential area: Tippani Place, Erskine Park (950 m)
Schools: Erskine Park High School (1520 m)
Mamre Anglican School (1660 m)
Child-Care Centres: Little Smarties early Education Centre (1600 m)
Pepper Tree Early Education Centre (1700m)

Aged care Centre: Emmaus Retirement Village, Kemps Creek (500 m)

The surrounding developments adjacent to the Project Area are industrial.

The existing development on the site is the Coil Painting Line, CPL8. The Project will be located to
the south of CPL8. A site layout is shown in Figure 2.

Doc Number: J-000515-BSL-001 Page 10
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Figure 2: Site Layout
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3.2 Meteorology

Meteorology used for the analysis is based on Badgerys Creek atmospheric monitoring station (ID:
60801), approximately 8km from the Project Area.

The hourly data (mean cloud cover, temperature, wind speeds and wind directions) were collected
by the Bureau of Meteorology at Badgery’s Creek met station for the period 1995-2014.

Dispersion of gas releases is strongly dependent upon the prevailing wind speed and atmospheric
stability. Information regarding wind weather for input into the dispersion model was extracted
from the meteorological data. The wind speed determines the horizontal dispersion, and the
weather stability determines the vertical dispersion.

Weather stability is divided into a number of categories (A-F), referred to as Pasquil stability Classes.
Category A describes ‘unstable’ conditions with a high degree of vertical mixing, typical of a very
sunny day. Category D is regarded as ‘neutrally stable’ with Categories B and C falling in between.
Category F is considered ‘stable’, i.e. low vertical mixing, typical of night-time conditions when
ground temperatures are lower than surrounding atmospheric temperatures.

It is necessary to make an assessment of the degree of insolation (solar radiation) and note the wind
speed range. It is common to report stability-wind speed categories as D5, F1 etc where the first
letter represents the Pasquil stability class and the second numeric represents the wind speed class.
The relationship is approximately represented in Table 1 below [9]. Insolation (solar radiation)
occurs during the day, but not at night. The cloud cover is represented by Octets, the larger the
number, the higher the cloud cover.

Table 1: Pasquil Stability Categories

Wind speed (at Insolation (Day time) Night time
Lol EhY Strong Moderate >4/8 cloud < 3/8 cloud
m/s cover cover
<2 A A-B B - -
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
>6 C D D D D

Pasquil stability classes of A, B, C, D, E and F are evaluated using an estimation of lapse rates, from
mean cloud cover and maximum/ minimum temperatures. The wind rose is divided into each
stability class.

The data was processed into a rationalised form of annualised averages consisting of six wind
speed/Pasquil stability group classes arranged into sixteen wind direction groups, and divided into
day and night times. The arrangement into wind speed/ stability group classes followed the criteria
set out below in Table 2.

Doc Number: J-000515-BSL-001 Page 12
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Table 2: Average Temperature, Relative Humidity and Solar Radiation

Weather Stability | Wind Speed Average Temp Average Solar Average Relative
Category Class (WA (°C) Radiation (kW/m?) Humidity

Day Time
B1.9 B 1.9 20.9 6.1 0.60
D7.5 D 7.5 21.7 4.8 0.46
D4.0 D 4.0 20.1 3.6 0.62
D1.6 D 1.6 17.3 2.6 0.76
Night Time
7.3D D 7.3 14.4 0 0.61
3.5D D 35 13.6 0 0.82
1.1D D 11 13.1 0 0.91
2.6E E 2.6 14.2 0 0.85
1.1F F 11 124 0 0.92

The distribution of the weather categories in relation to wind direction is shown in Table 3 (Day) and
Table 4 (Night) respectively.

Table 3: Directional Distribution of Weather Categories (Day Time)

Wind Weather Category
Direction . 7.5D 4.0D
N 0.0452 0.0070 0.0446 0.0141 0.1109
NNE 0.0410 0.0038 0.0352 0.0096 0.0896
NE 0.0265 0.0020 0.0217 0.0063 0.0566
ENE 0.0186 0.0061 0.0252 0.0055 0.0554
E 0.0447 0.0174 0.0559 0.0174 0.1353
ESE 0.0089 0.0068 0.0316 0.0041 0.0513
SE 0.0078 0.0056 0.0280 0.0050 0.0463
SSE 0.0069 0.0044 0.0221 0.0045 0.0377
S 0.0121 0.0101 0.0417 0.0079 0.0719
SSW 0.0089 0.0098 0.0295 0.0068 0.0550
SW 0.0138 0.0151 0.0465 0.0139 0.0893
WSW 0.0120 0.0197 0.0287 0.0085 0.0689
w 0.0107 0.0221 0.0162 0.0050 0.0539
WNW 0.0062 0.0133 0.0075 0.0027 0.0297
NW 0.0069 0.0072 0.0063 0.0028 0.0233
NNW 0.0103 0.0024 0.0076 0.0045 0.0248
Total 0.2804 0.1527 0.4483 0.1186 1
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Table 4: Directional Distribution of Weather Categories (Night Time)

Wind Weather Category
Direction 1.1D
N 0.0015 0.0219 0.0210 0.0011 0.0052 0.0507
NNE 0.0003 0.0085 0.0137 0.0007 0.0031 0.0262
NE 0.0000 0.0081 0.0162 0.0010 0.0036 0.0290
ENE 0.0000 0.0101 0.0157 0.0018 0.0042 0.0318
E 0.0001 0.0100 0.0568 0.0022 0.0147 0.0838
ESE 0.0000 0.0069 0.0184 0.0019 0.0064 0.0336
SE 0.0001 0.0091 0.0230 0.0017 0.0063 0.0403
SSE 0.0003 0.0109 0.0216 0.0012 0.0056 0.0396
S 0.0017 0.0301 0.0352 0.0021 0.0075 0.0765
SSW 0.0026 0.0338 0.0275 0.0022 0.0069 0.0730
SW 0.0075 0.1052 0.0676 0.0071 0.0211 0.2084
WSW 0.0067 0.0746 0.0668 0.0053 0.0206 0.1740
w 0.0049 0.0184 0.0246 0.0010 0.0059 0.0548
WNW 0.0018 0.0107 0.0113 0.0004 0.0027 0.0269
NW 0.0011 0.0121 0.0100 0.0005 0.0022 0.0260
NNW 0.0005 0.0119 0.0095 0.0005 0.0028 0.0253
Total 0.0292 0.3823 0.4389 0.0308 0.1188 1

Neutral stability conditions and medium to high wind speeds occur for 60% of the time during the
day, with wind directions from North prevailing for 30% of the time and from the east, 25% of the
time. Unstable conditions do not occur during day time (stronger solar radiation and lower cloud

cover).

At night time, low wind speeds occur for 60% of the time and neutral stability conditions for 40% of
the time. Stable conditions (Stability E and F) occur only for 15% of the time. Prevailing wind
direction is from the West for 25% of the time. No significant direction dominated the winds at other

times.
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4 BRIEF DESCRIPTION OF PROJECT AREA
4.1 Proposed Project

Coils for the Project will be delivered to the site from BlueScope Steel’s Port Kembla Steelworks by
trucks. They will be unloaded by cranes and stored in a yard. The Project currently is at the planning
stage.

The metal coating process consists of the following steps:
1. Uncoiling of the coils received.

2. Strip shearing and seam welding of the uncoiled strip. The strip widths can vary between
960 and 1340mm.

3. The strip is passed through an accumulator, a vertical equipment with sufficient inventory
to feed coating section of plant. The function of the accumulator is to provide the holding
inventory for the process.

4. The strip is heated to 720°C and cleaned in a natural gas fired furnace. Natural gas is
supplied from a distribution main and pressure controlled at the receiving station.
Combustion air for the furnace is controlled to less than stoichiometric, in order to maintain
reducing conditions in the furnace (i.e. no oxygen). Following combustion in the furnace,
excess carbon monoxide and any remaining hydrogen are combusted before existing the
stack and vented above the building roof.

5. The cleaned strip is next passed through an annealing furnace which is an electric induction
heated furnace. The strip is subject to annealing temperature cycles and cooled to 600°C. A
mixture of hydrogen and nitrogen are admitted into the furnace. The characteristic of this
furnace is to remove all traces of oxygen by using a mixture of hydrogen and nitrogen, where
the hydrogen reacts with any residual oxygen and the nitrogen maintains an inert
atmosphere. Hydrogen and nitrogen are piped from storage and premixed.

6. The next step is metal coating in a refractory lined metal coating pot containing molten
Zinc/Aluminium alloy at ~600°C. Molten alloy is applied by passing the strip through the
molten metal pot. Alloy is melted in a separate pre-melt pot via electrical induction and
transferred to the coating pot. Ingots are added to the pre-melt pot.

7. The coated strip is subject to air jets stripping to remove excess molten alloy coating to give
desired coating mass to the product.

8. The strip is the cooled by air jets and subsequent immersion in a water quench tank.

Up to this point, the metal coating process is common to all the coil that will be received on site.
From this point, the strip is then directed to one of the following streams depending on the end
product. The process is continuous.

Stream 1: Product to CPL8

9. Metal coated strip is subject to a Skin Pass Mill to suppress surface spangle and to a Tension
Leveller for strip shape control and flatness. It is then sent to the Paint Line.

Stream 2: Product to Resin Coating (not painted)

10. The metal coated strip is applied with passivation chemicals via roller coater. The strip is
then dried in a natural gas fired / hot air recirculation oven.
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11. Inthe next step, an acrylic resin is coated on the strip via roller coater. The resin coated strip
is cured in an electric induction oven. Volatile organics generated in the curing process are
vented to stack above the building roof.

12. The strips exit the process via a strip accumulator (similar to Step 3).

13. The strip undergoes strip shearing (mechanical process).

14. The sheared strip is re-coiled into rolls for despatch.

The process is supported by chemical storage (additives), and a cooling tower system.

Other utilities include:

Natural gas for gas fired furnaces (piped from street distribution line through a pressure
regulating station).

Hydrogen gas (supplied from pressurised tube trailer). The hydrogen supply trailer is
replaced periodically by the supplier.

Nitrogen gas from a liquid nitrogen storage and vaporiser. This equipment is installed
and maintained by the vendor company.

Electricity supply from grid. Swich gear and substations for high voltage supply to
induction furnaces.

Process water from towns water supply to make up for cooling tower losses.

Passivation chemicals storage [Nitric acid addition for pH control, chromic acid
(Bonderite) for passivation prior to resin coating].

Resin storage in tanks, delivered by road tankers.

The process will operate on a 24/7 basis with a design throughput of 240 ktpa (160 ktpa painted
product and 80 ktpa resin coated product).

A schematic diagram of the metal coating process is shown in Figure 3.
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Figure 3: Schematic Diagram of Metal Coating Line
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4.2 Proposed Hydrogen System for THE PROJECT

Compressed hydrogen gas is received to the site in tube trailers. A typical trailer is shown in Figure
4 [10].

The hydrogen tube trailers can contain 8 to 12 tubes per trailer. For this study, a 12-tube trailer is
assumed. The specifications of the tubes are:

e Water capacity each 2311 L
e Hydrogen content per tube 32 kg, giving a total of 384 kg per trailer at 165 barg and 15°C.

The cylinders are connected into a manifold, that feeds the point at which it is mixed with nitrogen
to feed annealing furnace.

Figure 4: Typical Hydrogen Tube Trailer

The hydrogen manifold from the trailer is connected to the receiving line. A two-stage pressure
reduction system is installed to reduce the receiving pipeline pressure to operating pressure (200
kPa).

A safety instrumented system (SIS) will be installed to monitor downstream pressure and prevent
overpressurisation.

In addition, a pressure safety valve (PSV) relieves the hydrogen to atmosphere through an elevated
vent at a safe location.
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4.3 Existing CPL8

The existing CPL8 currently receives metal coated coil from Port Kembla for painting and product
distribution. After the proposed development, the paint line will also be supplied by metal coated
coils from the Project.

CPL8 will consist of the following [11]:

1.
2.

10.

11.
12.

Feed of metal coated strips from the Project or received from Port Kembla Steelworks.

The first step in the process is uncoiling of the rolled strip received. The strips are stitched for
continuity.

The strips are quenched with alkali solution to remove any calcium on the strip surface and then
rinsed with hot water as they uncoil. The circulating hot water tank is nitrogen blanketed to
prevent ignition of any volatiles carried into the water, and de-gassed on the water tank surface.

CPL surface preparation (pre-treatment) by coating with chromate, by passing through a
chromate solution bath. It is then rinsed with water to remove excess chromate and dried, ready
for paint coating.

CPL primer application via roller coater. The coating chamber is enclosed and hazardous area
classified to Zone 1.

Primer drying. The drying is carried out by passing through a dryer through which hot air is
blown. The exhaust gases from the dryer containing volatile organic carbons (VOCs) are passed
through a Regenerative Thermal Oxidiser (RTO) before venting to atmosphere. Emissions are
monitored. The hot combustion gases from the RTO are used to heat the hot water used in
guenching in Step 2.

The primer coated strip is air dried and then a second water quench is carried out of the primer
coated and cured strips before the finish paint coat is applied.

Finish paint coating via roller coater. The coating chamber is enclosed and hazardous area
classified to Zone 1.

The finished coating is dried in ovens with hot air. The finish coat curing step is similar to the
primer application.

The painted coil is passed through a laminator (Corstrip, a thin polythene coating application)
and then subject to a finish quench and squeeze drying.

The finished strip is passed through a recoiler and stretch wrapped prior to storage and dispatch.

Paint and chemicals storage to support the process.

Both the Project and CPL8 will share some of the utilities (e.g. potable water) that are common, but
others such as compressed air and recirculated cooling water are split into two independent
systems.

A schematic diagram of the coil painting line is shown in Figure 5.
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Figure 5: Schematic Diagram of CPL8 — Entry Section
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Figure 6: Schematic Diagram of CPL8 — Finish Process Section
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Figure 7: Schematic Diagram of CPL8 — Exit Section
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44 Chemicals Storage

The following Chemicals will be stored on site.

44.1 The Project

Table 5 lists the proposed chemicals storage for the Project.

Table 5: Chemicals proposed to be used in the Project

. . Type of
Chemical DG Class Quantity, kL
storage
Nitric acid 2031 8 Il 1.25 IBC Quench water
treatment
Hydrochloric acid 1789 8 I 0.2 Packaged | Laboratory
tests
Micro Biocide 3265 8 Il 0.2 Packaged | Cooling Tower
Biosperse or 0.2
equivalent
Acrocryl 163-988 - Non- - 25 Packaged | Resin Coat
hazardous
Bonderite 6020 1814 8 I 10 IBCs Passivation
Diesel fuel 1202 Cc1 5 Drums Emergency
generator
Hydrogen 1049 2.1 N/A 5000 Nm3 Tube Furnace

trailer conditioning

Nitrogen (Cryogenic | 1977 N/A TBC Bulk Furnace
liquid) 2.2 storage | conditioning
and purging
Molten metal Zn/Al 3257 9 1l 8t (pre-melt In Coating Metal
pot) process

43 t (Main pot)

General Lubricants - Combustible - Line - Mechanical
lubrication

44.2 CPL8

Table 6 lists the existing chemicals storage for CPL8 [12]. A layout of DG storage areas is shown in
Table 6.
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Table 6: Chemicals used in CPL8

Chemical Quantity, Location Type of
storage
Paint 1263 3 1l 60 DG2 Above ground | CPL8
tank
Paint related 1263 3 1 205 DG1, Packaged CPL8
material DG3
Nitrogen 1066 | 2.2 N/A 0.3 DG7 Cylinder Purging
Hydrogen 1049 | 2.1 N/A 0.204 DG7 Cylinder Laboratory
Biocide 3265 8 Il 0.2 DG8 IBC Cooling tower
microbe
control
Caustic alkali 1824 8 Il 0.3 DG8 IBC Corrosion
inhibitor
Hypochlorite 1791 8 Il or 0.3 DG8 IBC Disinfection
solution 1l
Corrosion 3264 8 1 0.3 DGS8 IBC Corrosion
inhibitor inhibitor
Chromic acid 1755 8 I 3 DG4 IBC Surface
solution preparation
Hydrochloric acid | 1789 8 I 3 DG6 IBC Laboratory
tests
Sodium 1824 8 I 3 DG6 IBC Demineralising
hydroxide plant
Potassium 1814 8 I 6 DG4 IBC Surface
hydroxide preparation
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Figure 8: Dangerous Goods Depots Layout Diagram
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5 SCREENING FOR SEPP APPLICABILITY

A summary of chemicals to be considered for SEPP (Resilience and Hazards) [1] screening using the
guideline “Applying SEPP 33” [2] is provided in Table 7.

Table 7: Chemicals for SEPP (Resilience and Hazards) Screening

Total Threshold distance
Chemical EPP lies?
emica Quantity, kL to boundary, m S appiies
Corrosives 8 Il 64 - Yes. Total > 25 tonnes
Flammable liquids 3 1 320 20 No. Distance to
boundary >20 m
Compressed 2.1 N/A 0.45 25 No. Distance to
flammable gas boundary is 45m.
Molten metal 9 - 51 tonnes - Class 9 is excluded
except molten metals.
SEPP applies.

The SEPP (Resilience and Hazards) is considered to apply on two counts:
(a) Corrosives storage exceeds 25 tonnes; and

(b) Molten metals processing is considered potentially hazardous.
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6 MuLTI-LEVEL RISK ASSESSMENT

The DPE has developed a multi-level approach for risk assessment of potentially hazardous
installations [3]. It is built around a consequence-based screening method.

Three levels of analysis have been defined. The Multi-Level Risk Assessment Guideline [3] has set
out criteria for using the results of the screening, classification and prioritisation steps to determine
which of three levels of further analysis is appropriate.

e level 1 is a qualitative approach based on comprehensive hazard identification to
demonstrate that the activity does not pose a significant off-site risk.

e Level 2 supplements the qualitative analysis by sufficiently quantifying the main risk
contributors to show that risk criteria would not be exceeded.

e Level 3is a full quantitative analysis.

An incident involving hydrogen at the receival station may have fire/ explosion impact outside the
site boundary.

A fire involving paint and chemicals may generate toxic smoke plumes that could reach outside the
site boundary with potential for injury.

Therefore, a Level 2 assessment has been carried out in this study. Level 3 quantification of risks has
been carried out where applicable, to assess offsite risk.
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7 HAZID METHODOLOGY

7.1 HAZID Technique

The HAZID was based on a “what if” technique, using a set of guideword checklist. The main features
of the approach are:

e Focus on the causes in depth.

e Interactive workshop.

e  On-line recording of minutes.
The HAZID workshop was held online through Microsoft teams with BLUESCOPE STEEL operations
and project personnel on 15 February 2022.

7.2 HAZID Guidewords

The HAZID was based on the checklist of guidewords listed in Table 8. These guidewords were used
as prompts.

Table 8: HAZID Checklist

Hazard Description Sources
1 Furnace Operations
11 Gas fired furnaces Furnace explosions, toxic flue gas releases
1.2 Dryers Explosion in dryers, VOCs in stack emissions
1.3 Hydrogen Hydrogen releases, Hydrogen-nitrogen mixture releases, fires and
explosions
2 Molten Metal Operations
2.1 Metal coating pot Molten metal spills, metal-water explosions
2.2 Ingots addition Wet ingot and explosion in pot
3 Utilities
3.1 Cooling towers Legionella exposure
3.2 Cooling towers Exposure to dosing chemicals
33 Natural gas Gas release and fire/ explosion
3.4 Electrical Transformer fire/ explosion
4 Paint Line
4.1 Flammable liquids Fire
4.2 Paint curing Emission of VOCs
5 Chemical Storage
5.1 Corrosive liquids Spill, exposure, reactions
5.2 Flammable liquids Spill, ignition and fire
5.3 Tanks Tank overfill, transfer hose failure
6 Asphyxiates
6.1 Nitrogen | Release, accumulation, exposure
7 On-site DG Transport
7.1 Traffic accident | DG spill and exposure

A hazard identification table is provided in Appendix A.
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7.3 List of Hazardous Incidents

From the HAZID Table in Appendix A, a set of Major Incidents (Mls) were extracted for the Project
Area. The list is provided in Table 9.

Table 9: List of Hazardous Incidents

Hazardous Incident Description Potential Consequences

The Project

1 Gas explosion in heating/cleaning furnace Confined explosion

2 Flue gas leak from heating/cleaning furnace into workplace Toxic gas exposure (CO)
and CO exposure

3 High pressure H, release from pipework to nitrogen mixing Jet fire/ flashfire/ VCE
area

4 H2/N, release from pipework (mixing station to annealing Jet fire/ flashfire/ VCE
furnace)

5 H,-air explosion in annealing furnace Confined explosion

6 Annealing furnace vent fire (excess H,) Vent duct explosion, torch fire

at vent

7 Molten metal spill outside pre-melt pot or coating pot Metal-water explosion

8 Wet ingot fed to pre-melt pot and explosion Metal-water explosion

9 Release of corrosive liquids during passivation application Chemical exposure

10 Gas explosion in passivation dryer Confined explosion

11 Fire in resin curing dryer from overheating Fire

12 Nitric acid spill and exposure to NO, fumes Toxic exposure

13 Release of natural gas from pipework Jet fire/ flashfire/ VCE

14 Release of high-pressure hydrogen from tube trailer and Jet fire/ flashfire/ VCE

jet/flash fire / Vapour cloud explosion

15 Transformer coolant release and fire Pool fire

16 Transformer explosion Confined explosion
CPL8

21 Exposure to corrosive alkaline material in CPL8 surface Chemical exposure

preparation

22 Flammables external storage fire (Class 3 liquids) Fire
23 Flammables internal storage fire (Class 3 liquids) Fire
24 Gas explosion in CPL dryer Confined explosion
25 VOC emission from stack due to thermal oxidiser trip Volatiles emissions
26 Loss of containment from corrosive chemicals storage Chemical exposure
Doc Number: J-000515-BSL-001 Page 28

Revision: 2



I'——
A \rriscar
Risk Enginsering Solurions Preliminary Hazard Analysis of BlueScope Steel MCL7 at Erskine Park, NSW
8 HAZARD CONSEQUENCE ANALYSIS

This section describes the consequence analysis of the hazards listed in Table 9.

Detailed consequence analysis has not been carried out, the focus being to determine whether the
hazard will have off-site consequences that affect surrounding land uses.

8.1 MI 1: Gas Explosion in Gas Fired Furnaces and Dryers

One of the common reasons for an explosion is attempting to light the furnace with inadequate
purging. This is normally addressed by the burner management system that conducts a purge cycle
to pre-determined period to purge any residual gas before start up.

The second reason is typically failure of the combustion air and failing to stop fuel gas flow. This is
also managed by the burner management system where loss of air triggers a furnace trip by closing
two gas valves in series (gas code requirement).

In furnaces producing CO, accumulation of CO in pockets in the furnace arch may result in
inadequate removal of CO. When the CO reaches flammability limits, an explosion may result.

The consequences of a furnace explosion are:
e Structural damage
e Refractory damage
e Damage to adjacent equipment
e Potential for serious injury or fatality to personnel nearby

In the explosion incidents reported [13], there have been severe equipment damage, but this
damage was confined to the vicinity of the furnace and did not impact offsite.

Pressure relief devices or explosion venting panels will be provided in the detailed design.

8.2 Ml 2: Flue Gas Leak from Furnace Exhaust Duct

The gas fired furnace is operated at near stoichiometric air (no excess air) and hence the flue gases
would contain carbon monoxide (CO). In the event a leak from the flue gas duct within the Project’s
process building, the following consequences may result:

1. Exposure of nearby personnel to CO and toxic impact
2. Emission of CO through the building roof ventilation and dispersion to atmosphere

Effect 1 can be mitigated by installing CO monitor, wearing personal CO monitors and alarm, warning
personnel to evacuate. Subsequent response will be with the assistance of breathing apparatus.

Effect 2 may have offsite impact. However, since the release is diluted with ambient air before roof
discharge, and the gas is neutrally buoyant, ground level concentration of CO is expected to be low.
In the Preliminary Hazard Analysis, this incident will be modelled to estimate impact distances.

The frequency of a flue gas duct failure is reported as 1.0E-6/ hour [14]. The size of the leak is not
reported. This is equivalent to 8.76E-03 per annum.

At this stage of the project, emission compositions and flow rates are unavailable, a dispersion
analysis needs to be carried out for this event. Since the release is within the process building, offsite
effect is not expected. It is a hazard for exposed personnel.

It is recommended that fixed CO gas detection and alarm/ trip be installed near the annealing
furnace exhaust duct. Alternatively, personal CO monitors are to be worn by personnel in the area.
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8.3 MI-3: Hydrogen Release from Storage or Pipework

The hydrogen tube trailer would contain up to 10 or 12 tubes, manifolded for supply. The supply
pressure is taken as 165 barg but would slowly depressure as H; is consumed.

The total inventory of hydrogen is approximately 350kg. A leak from the manifold would result in
hydrogen release. On ignition, a jet fire would occur.

A hydrogen release from a 25mm pipework was modelled in Phast 8.61. The jet fire consequences
are shown in Figure 9.

Figure 9: Hydrogen Release Jet Fire Radiation Profiles
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The distance to 4.7 kW/m? extends to only 14m from the release point and this distance would fall
within the site boundary. There is no offsite effect from jet fires of hydrogen. Radiation intensities
of 12.5 kW/m? did not occur at ground level.

Depending on the degree of congestion, a delayed ignition would result in an explosion. The
explosion overpressure contour (using the TNT equivalence model) is shown in Figure 10.

The distance to an explosion overpressure of 7 kPa is 34m. This distance is either contained within
the site, or within the industrial area.

The distance to 14 kPa overpressure is 24m. This distance would fall within the site boundary and
there will be no offsite impact.

Arelease of hydrogen/ nitrogen mixture from pipework (MI-4) was not separately considered as Ml-
3 for pure hydrogen release showed no offsite impact. Therefore, MI-4 being a mixture of H, and
N, will have no offsite impact.
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Figure 10: Hydrogen Release Explosion Profiles
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8.4 MI 5: Hydrogen Explosion in Annealing Furnace

The annealing furnace is essentially a heating furnace. It is an electric induction furnace and not gas
fired. The hydrogen-nitrogen mixture is admitted to enable the hydrogen to react with the oxygen
trapped in the metal structure by forming water vapour, which is removed with the exhaust gases.

For an explosion to occur, two conditions are necessary:
° Presence of a flammable mixture of hydrogen and oxygen, and
° The furnace temperature above the auto-ignition temperature of hydrogen (500°C).

While the furnace operates at 600°C, the quantity of oxygen present in the strip is very low and
insufficient to bring the furnace atmosphere within flammable limits.

The following safeguards exist:
e Ratio control of nitrogen and hydrogen to ensure the presence of inert gas (nitrogen).

e Purging of furnace with nitrogen during heating prior to H,-N> mixture admission to remove
any air in the furnace.

e Monitoring of oxygen level in the furnace exhaust gases and furnace trip (shut off hydrogen
supply) if oxygen exceeds specified limit.

Unlike fired furnaces, the potential for explosion in a very low oxygen atmosphere annealing furnace
is very low.

The consequence of a hydrogen explosion in the annealing furnace was calculated using Phast 8.61
using the TNT explosion model. This model is applicable to hydrogen explosion which behaves like
condensed phase explosions.

The results are shown in Table 10.
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Table 10: Annealing Furnace Explosion Results

Overpressure, kPa Distance, m
21 18.6
14 11.8
7 9.1

The distances are confined within the process buildings with no offsite impact.

An explosion is possible only if hydrogen is admitted into the furnace during startup, before purging
out the air in the furnace. The PLC controlled system ensures the purge sequence is completed prior
to heating and H,.N; mixture admission. If the sequence fails, the furnace startup is aborted.

8.5 MI-6: Hydrogen Vent Fire

An excess flow of hydrogen to the annealing furnace would result in hydrogen being vented through
the stack. If ignited, this would result in a stack fire.

The thermal radiation from a torch fire on the vent stack would not impact ground level offsite, as
the fire is elevated, and fraction radiated from a hydrogen-air flame is much lower than a
hydrocarbon flame.

The safeguard provided is hydrogen flow monitoring and high flow alarm requiring operator
intervention.
8.6 MI-7 and MI-8: Molten Metal-Water Explosions

Steam explosions occur when molten metal and water are mixed together producing a violent
vaporisation of the water, which results in an overpressure wave. In the case of molten aluminium
and zing, it is not just a steam explosion, but hydrogen is generated by an electrochemical reaction
which contributes to the intensity of explosion.

Main causes of a potential explosion in the Project are:

1. Molten metal overflow or spill from pre-melt or coating pot onto the ground that contains
moisture (damp concrete).

2. Accidental water ingress into coating pot.
3. Wet ingot added to the pre-melt pot.

The intensity of explosion depends on the quantity of water involved. TNT explosion models are
used for modelling molten metal-water explosions.

The mechanism of explosion is explained in the two following ways:

(a) Water coming into contact with molten metal at over 660 °C tends to vaporise into steam
nearly instantaneously. The steam rapidly increases in volume, throwing molten metal and
this alone can cause serious injury and damage.

(b) Molten aluminium reacts with water molecules, forming aluminium oxide and hydrogen
gas. This is a highly exothermic reaction. The hydrogen gas generated is above its auto-
ignition temperature and ignites in the congested area to generate an explosion
overpressure, causing structural damage.

The overpressure produced by a hydrogen explosion was modelled using the TNT equivalence model
in Phast v.8.61, using stoichiometric hydrogen generation rates. Overpressures up to 1.1 bar was
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calculated for a molten aluminium spill of 10 kg, up to a distance of 11 metres. The overpressure as
a function of distance is shown in Table 11 below for explosion with molten aluminium.

Table 11: Overpressure Generated by Metal-Water Explosions

Quantity of molten Explosion Distance to Overpressure (m)
Aluminium spill Efficiency 100kPa 70kPa 35kPa 21kPa 14kPa  7kPa
1kg 10% Explosion overpressure not reached
5 kg 10% Explosion overpressure not reached
10 kg 10% 10.6 12.9 11.8 114 11.0 10.7

No explosion overpressure resulted for spills below 5 kg of Aluminium. For 10 kg spill, up to 100 kPa
resulted, indicating major structural damage. The impact is still localised within the process area.

The above calculation is supported by the experiment by Shen et al. [15] with molten aluminium
and water under controlled laboratory conditions. A measured maximum overpressure of 1.13 bar

is reported. The explosion consequences are summarised in Table 12.

Table 12: Metal-Water explosion Consequences

No. Quantity of water Explosion Consequence

1 100 mL Damage equipment immediately adjacent to the explosion as well as
ejecting material from the pot

2 1L Pot significantly damaged or overturned (35 kPa) and damage to plant
(14 kPa) for a distance of 3.3 m around the centre of the explosion. This
explosion could also cause injuries due to the overpressure (7 kPa) at a
distance of 6 m around the pot, but the injury potential from ejected
metal is higher.

3 0L Significant damage, including complete destruction of the pot and other
items (70 kPa) in a 3 m radius, distortion of reinforced structures (21
kPa) for distance of 6 m and injuries due to overpressure (7 kPa) for a
distance of 13 m. This shows the highly destructive force associated with
a relatively small quantity of water in a steam explosion.

4 100 L - 1000L Catastrophic explosion causing plant destruction and damage for a
significant distance.

Given the strict control of water in the plant, and housekeeping, it is unlikely that significant quantity
of water would be present in the vicinity of the pre-melt and coating pots. Even at the worst case of
10L water, the consequences of an explosion would be confined within the Project Area.

8.7 MI-9 and MI-21: Release of Corrosive Liquids in the Processes

The corrosive liquids are the alkaline solution and chromate solution used in pre-treatment of the
strip in the Project. Similarly, alkaline solution cleaning and chromate coating is carried out in CPL8
process.

A loss of containment could occur from a pipe/ fitting leak. kin exposure can cause serious injury.

The pipework is located where there is no ready access to operating personnel. A release would be
confined locally, spraying on equipment, but not contact any personnel. Further, PPE is worn during
handling of these material.
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Spill cleanup is by hosing down and washing away the spill with aqueous waste.

This event was not further analysed as there are no offsite effects and controlled by PPE, procedures
and training.

Most of the corrosive chemicals are kept in IBCs in a roofed store. The store is bunded to AS 3780-
2008 to contain spill. Acidic and alkaline materials are kept in separate bunds to prevent reaction
between incompatible materials.

Spill cleanup kits are available, and all personnel handling the materials wear appropriate PPE.

The consequences are localised and offsite effects are not expected.

8.8 MI-10 and MI-24: Gas Explosion in Dryer
Gas fired dryers in the Project and CPL8 have a potential to explode under the following conditions:
° Air/fuel ratio control failure and operating with fuel-rich conditions.

° Fuel gas is allowed to flow through the burners before they are ignited. The dryer
combustion chamber is then filled with flammable mixture of fuel gas and air.

. Purge failure in start-up cycle and residual fuel in the combustion chamber during start-
up (start ignition).

The explosion can cause significant damage and potentially result in fatality to personnel nearby.
The safeguards to prevent an explosion are:
e Burner management system (BMS) to control air/fuel ratio and dryer trip on excessive fuel.

e Automatic purge initiated as part of start-up sequence by the BMS. If purge fails, startup is
aborted.

e Pilot gas is admitted for ignition and full flow of gas is not permitted unless the flame is
detected.

e The BMS is an independent PLC, custom designed for the dryer.

A dryer explosion consequence was calculated using Phast 8.61 for an oven 20m? in volume with
methane in stoichiometric ratio at the time of ignition (9.5% v/v). Multi-energy model was used.

Results are summarised in Table 13.

Table 13: Dryer Explosion Results

Overpressure, kPa Distance, m

21 324
14 18.6
7 14.0

The distance to 7 kPa of 32m is within the process building, and will not result in offsite effects. This
incident was not analysed further.
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8.9 MI-11: Resin Fire

The acrylic resin is non-hazardous, but combustible as the solvent in the resin liquid is 2-
butoxyethanol, a combustible liquid. It needs an external fire to ignite. The fire effects would be
localised, with a smoky flame containing toxic combustion products such as CO and CO,.

Loss of containment from the 20 kL storage tank trough a 50mm nozzle was modelled as a pool fire
in Phast 8.61. The results are shown in Table 14.

Table 14: Resin Pool Fire Consequences

Pool diameter,m Distances to specified thermal radiation, m

12.5 kW/m? 23 kW/m?

10 514 34 24.4 17.9

The consequences do not reach the site boundary, with no offsite impact. Fire extinguishing
equipment is located near the resin curing area.

8.10 MI-12: Nitric Acid Spill

Nitric acid quantity of storage is small (1.25 kL) in one IBC. At 30% concentration, a spill would result
in evolution of toxic nitrogen dioxide. Breathing apparatus is required for emergency response.

Spill cleanup kits are available.

Nitric acid gas and fumes may cause eye, throat, respiratory and skin irritation. Because of its
toxicity, nitric acid vapour generation from a pool of nitric acid spill has been modelled to determine
potential offsite effects.
The Acute Exposure Guideline Limits (AEGL) for nitric acid are listed in Table 15 [16].

Table 15: AEGL Values for Nitric Acid

Concentration, ppm

Classification End Point
10 min 30 min 1h
AEGL-1 (non-disabling) 0.16 0.16 0.16 No-effect level for notable discomfort in
humans
AEGL-2 (disabling) 43 30 24 No-effect level for inability to escape
AEGL-3 (lethal) 170 120 92 No-effect level for lethality

The vapour pressure of nitric acid over a pool of 40% nitric acid at 25°C is reported as 0.0133 kPa
[17]. For a spill of full inventory (conservative), and a pool thickness of 6mm (concrete), a pool
diameter of 16m results.

HNOjs vapour rate = ke. A. (Co-C)

Where ke = mass transfer coefficient, taken as 0.2 m/s
A = pool area ,m?

And Co = interface concentration (2.86E-04 kg/m?3)

C = ambient concentration, taken as zero.
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The acid vapour generation rate is calculated as 0.012 kg/s.

Dispersion calculations were carried out in Phast 8.61 using dangerous dose as the endpoint. This
is justified because the nitric acid AEGL technical support document (9) shows that AEGL-2 and
AEGL-3 values for exposure times less than 4 hours were obtained using a dose relationship, cVt =
dose, ppm".hr, where N = 3 for both AEGL-2 and AEGL-3. The following methodology was used:

1. The AEGL-2 and AEGL-3 doses were obtained from the literature [18] in ppm3.h and
converted to ppm3.min

2. These dose values were entered into Phast 8.61 as endpoints for the dispersion calculations
3. The exponent N = 3 was provided to Phast 8.61 for dose calculations.

To confirm the above approach, the dose as converted to ppm>.min was used to estimate equivalent
dose concentrations at 10 minute, 30 minute and 1 hour exposures. These were then compared to
the AEGL-2 and AEGL-3 values for the same exposure times, as shown in Table 16.

Table 16: Comparison of Calculated and Documented AEGL values

Calculated concentrations Documented AEGL Values
(ppm) (ppm)

Exposure Dose Dose

Level (ppm.h) [9] (ppm.min)
10 min 30min 60min 10min 30 min 60 min

AEGL-2 12978 778673 43 30 24 43 30 24

AEGL-3 776152 46569093 170 120 92 170 120 92

As the calculated values for AEGL-2 and AEGL-3 up to 1 hour exposure duration are consistent with
the documented AEGL values, this approach is justified.

The results of dispersion footprints for AEGL 2 are shown in Figure 11.

The following observations can be made from Figure 11.
) The maximum distance to AEGL-2 is 187m, and occurs under weather condition F1.5.
° For weather condition 3B, the distance is 100m.

° AEGL-2 concentration can occur outside the site boundary for the above two weather
conditions.

) For all weather conditions, AEGL-2 concentration does not reach residential areas and
sensitive land uses.

. The toxic plume is narrow, with maximum width of only 25m. It is possible escape from
exposure by moving cross-wind.

The following observations can be made from Figure 12.
) The maximum distance to AEGL-3 is 63m, and occurs under weather condition F1.5.
) For weather condition 3B, the distance is 54m.

. AEGL-3 concentration is unlikely to reach beyond the site boundary for the above to
weather conditions.

) For all weather conditions, AEGL-3 concentration does not reach residential areas and
sensitive land uses.

. The toxic plume is narrow, with maximum width of only about 10m. It is possible to
escape from exposure by moving crosswind.
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Figure 11: Toxic Dispersion Footprints for Nitric Acid AEGL-2
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The results of dispersion footprints for AEGL 3 are shown in Figure 12.
Figure 12: Toxic Dispersion Footprints for Nitric Acid AEGL-3
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It can be concluded that spills of nitric acid within the bunded area would not cause an adverse
irritation/ injury impact at residential and sensitive land uses.

8.11 MI-13: Release of Natural Gas at Receival Station

8.11.1 Loss of Containment Scenarios

Loss of containment of natural gas at receival station was assessed.
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Natural gas is received from secondary main at 1050 kPa. It is metered, and then pressure reduced
for use in the dryers.

Representative hole diameters were selected for the release modelling. These were selected to align
with the leak frequency data and cover hole sizes ranging from relatively small leaks (e.g. a valve
seal leak) through to significant major leaks (e.g. full-bore rupture (FBR) of pipework).

Hole diameters of 13mm, 25mm, 63mm and 200mm for the 200mm supply line.

8.11.2 Height and Orientation of Release

Downwind dispersion of a gas/ vapour is dependent on the height and orientation of the release
and the representative weather conditions. For the PHA, all releases from process equipment and
pipelines were modelled as horizontal releases at a release height of 1 m above ground level.
8.11.3 Duration of Release

The metering station is remotely monitored by Jemena. It has to be locally isolated manually, and
hence a 20 minute release duration was assumed.

8.11.4 Dispersion of Gas

The SAFETI software package (v.8.61) was used to model the gas dispersion events included in the
risk analysis, for representative weather conditions for Badgery’s Creek.

The dispersion analysis is used to determine the extent of potential flash fires and vapour cloud
explosions. Wind speed has only a minor impact on jet fires due to the momentum jet effects of
release from pressure.

8.11.5 Natural Gas Fires

The SAFETI software package (Version 8.61) was used to model all the representative fire events
included in the risk analysis.

8.11.5.1 Jet Fire

When a pressurised gas is released to atmosphere, a jet fire occurs on early ignition. Results of jet
fires are provided in Table 25 in Appendix B.

Jet fire radiation to 23 kW/m?was not reached for a 13mm hole. The distance to 23 kW/m? was 83m
for full bore (200mm) release of natural gas. Since the receival station is located close to the site
boundary, jet fire would impact outside the site boundary. The distance to 4.7 kW/m?is 117m for a
full bore release, which does not reach residential areas or sensitive land uses.

The area is well protected from vehicle impacts.

8.11.5.2 Flash Fire

When a gas or liquefied flammable gas is released, it disperses in the atmosphere to form a
flammable cloud. On ignition, a flash fire results if the level of congestion is low.

Maximum distances to LFL can reach up to 67m for full bore rupture of NG piping, but falls entirely
within the industrial area.

Results of flash fires are provided in Table 26 in Appendix B.
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8.11.6 Natural Gas Vapour Cloud Explosion

When a vapour cloud is subject to confinement in a congested area, on ignition, the flame front
accelerates through the congestion resulting in an overpressure, referred to as vapour cloud
explosion (VCE). The SAFETI software package (v.8.61) was used to model the representative vapour
cloud explosion events of natural gas included in the risk analysis.

Explosion overpressures did not result for 13mm releases of NG. Overpressure at 0.21 bar (21 kPa)
ranged from 5m to 59m for 25mm and full bore release respectively. At this overpressure, structural
damage could occur with secondary releases and escalation. The high overpressures did not reach
residential areas or sensitive land uses.

Overpressures to 0.07 bar (7 kPa) ranged from 9 to 89m and will have offsite impact, but lies entirely
within land zoned industrial.

Results of explosions are provided in Table 27 in Appendix B.
8.12 MI-14: Release of Hydrogen from Tube Trailer

8.12.1 Loss of Containment Scenarios
Loss of containment of hydrogen gas at the hydrogen tube trailer was assessed.

Representative hole diameters were selected for the release modelling. These were selected to align
with the leak frequency data and cover hole sizes ranging from relatively small leaks (e.g. a valve
seal leak) through to significant major leaks (e.g. full-bore rupture (FBR) of pipework).

Hole diameters of 9mm and 25mm were modelled for the hydrogen manifold. All releases from
pipework were modelled as horizontal releases at a release height of 1 m above ground level.

Release duration was taken as the time for inventory depletion.

8.12.2 Dispersion of Hydrogen Gas

The SAFETI software package (v.8.61) was used to model the gas dispersion events included in the
risk analysis, for representative weather conditions.

The dispersion analysis is used to determine the extent of potential flash fires and vapour cloud
explosions. Wind speed has only a minor impact on jet fires due to the momentum jet effects of
release from pressure.

8.12.3 Hydrogen Jet Fires

The SAFETI software package (Version 8.61) was used to model all the representative fire events
included in the risk analysis.

When a pressurised gas or a liquefied flammable gas is released to atmosphere, a jet fire occurs on
early ignition.

The Miller model, calibrated for hydrogen fires, was used for hydrogen release jet fires.
Results of jet fires are provided in Table 23 in Appendix B.

Jet fire radiation to 23 kW/m? ranged from 38m to 100m for a 25mm hole and full bore (80mm) for
hydrogen releases. Fire detection in the area is recommended which will activate emergency
shutdown, isolating the flammable inventory.
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Fire radiation to 4.7 kW/m?is 55m, and can reach outside the boundary of the site, depending on
the location selected. However, this level of radiation would not reach residential areas or sensitive
receptors.

8.12.4 Hydrogen Flash Fire

Maximum distances to LFL can reach up to 140m for full bore rupture of H, piping, but most of
releases were in the 20-50m range.

Flash fire impacts are contained within the site boundary, and would not reach residential areas or
sensitive receptors.

Results of flash fires are provided in Table 22 in Appendix B.

8.12.5 Hydrogen Vapour Cloud Explosion

The SAFETI software package (v.8.61) was used to model the representative vapour cloud explosion
events included in the risk analysis. The key data and assumptions used to model these vapour
explosion events are included in Appendix B.

Explosion overpressures at 0.21 bar (21 kPa) ranged from 20m to 53m for 25mm and full bore
release respectively. At this overpressure, structural damage could occur with secondary releases
and escalation.

Overpressures to 0.07 bar (7 kPa) ranged from 32 to 82m, and essentially confined within the site,
and would not reach residential areas or sensitive receptors.

Results of explosions are provided in Table 24 in Appendix B.

8.13 M-15: Transformer Fire

Pool fires result on release and ignition of a flammable liquid below it boiling point. Pool fires are
categorised as early or late pools in SAFETI depending on when ignition occurs, allowing for the pool
to spread before ignition.

The heat radiation hazard zones are determined using SAFETI 8.61. The bund fire was modelled as
a circular pool with an equivalent area to that of the area of the rectangular bund (equivalent 15m
diameter).

Table 17: Transformer Bund Pool Fire Heat Radiation Impact Distances

Stability Maximum Surface . Distance to heat radiation kW/m?
.. 2 Pool Flame Wind
Class Emissive Power (kW/m?) . . . (m)
/Wind Diameter Height Tilt
Luminous Smoky (m)
Speed
B1.9 117 33 15 19.1 30.7 30.1 18.0 12.5 10.4
D8.0 (approx. (approx. 56.7 32.2 20.2 13.1 10.9
0, 0,
D4.1 10%) 90%) 45.5 31.4 19.4 12.8 10.7
D1.9 30.8 30.0 17.9 12.5 10.3
E3.6 43.1 31.2 19.2 12.8 10.6
F1.7 28.6 29.7 17.7 12.4 10.3

*pool fire diameter based on the equivalent diameter of the bund.

** Mostly smoky flame (90% of flame height), with luminous part only 10% of the flame.
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Figure 13: Typical Power Transformer Fire Radiation Profiles
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It can be seen that the distance to 37.5 kW/m? extends to 10m from the centre of the bund, and
thus would fall within the bund.

A 19m long flame, tilted nearly 60 degrees in high wind, can impinge on surrounding equipment,
especially the hydrogen mixing station and escalate the fire. Toxic smoke plume would extend
offsite.

Rapid application of fire protection, especially cooling the exposed equipment from flame
impingement would be required to prevent serious damage. Any transformer fire impact would not
extend to any residential areas or sensitive receptors.

8.14 M-16: Transformer Explosion
A transformer explosion could occur due to the following reasons:

° Lightning strike.

. Electrical failure, caused by poor insulation, over-voltage, partial discharges, and power
surges.

° Overheating of coolant from short circuit, raising temperatures above its flash point
(approximately 145°C) resulting in hydrogen/ hydrocarbon gas generation, overpressure
and ignition

. Transformer fire from oil leak and external source overheating of remaining coolant
raising pressure in the tank.

The consequences could vary from injury from fragments and intense thermal radiation. Escalation
may occur to nearby equipment. Offsite impact is unlikely except for toxic smoke plume from a fire.
The smoke plume would rise due to thermal buoyancy and would not affect residential areas or
sensitive receptors near ground level. There are no high rise developments in the vicinity of the
development.

The likelihood of a transformer explosion has been reported to be of the order of 5x10° p.a.
transformer-year [19].

Prevention safeguards include:

° Equipment design to safety standards
. High pressure alarm in coolant tank and transformer trip

° Pressure relief in coolant tank
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) Firewalls to contain blast effects
° Fire suppression

. Inspection and maintenance of insulation and associated equipment
8.15 MI-22: Flammable Liquids Release from Tank Storage and Fire

The only tank storage contains paint related material, which is Class 3 flammable, PG ll. Loss of
containment can occur from:

° Overfill during product receival.
° Hose failure during product transfer.
° Paint tanker drive away while still connected.

The prevention measures include tank level monitoring, inventory management for product
receival, hose testing and maintenance and driver training.

If a spill is ignited, a pool fire would result. The consequences of the fire are thermal radiation
impacting areas likely to be within the site boundary as the tank size is small. A smoke plume may
affect neighbouring industrial facilities. As the plume rises from thermal buoyancy and disperses,
there would be no adverse impact on residential areas or sensitive receptors.

The safeguards are:
° Inventory management for refill (ensuring tank can hold a tanker load).
° Hose inspection and maintenance.
° Tank is bunded to contain the full tank capacity.
. Hazardous area classification.
° Ignition control procedures.

° The acrylic resin is non-hazardous, but combustible as the solvent in the resin liquid is 2-
butoxyethanol, a combustible liquid. It needs an external fire to ignite. The fire effects
would be localised, with a smoky flame containing toxic combustion products such as CO
and CO,.

Loss of containment from the paint solvent storage tank through a 50mm nozzle was modelled as a
pool fire in Phast 8.61. The results are shown in Table 18. The solvent was taken as mineral spirits
(aliphatic hexane predominantly).

Table 18: Flammables Bulk Storage Pool Fire Consequences

Pool diameter,m Distances to specified thermal radiation, m

4.7 kW/m?  12.5 kW/m? 23 kW/m? 35 kW/m?

10.7 31.9 18.9 13.2 10.7

The distance to 4.7 kW/m2 is 32m and falls within the site boundary. There is no offsite effect.
8.16 MI-23: Flammable Liquids Release from Packaged Store and Fire

Fire hazards exist for the packaged flammable liquids store. Loss of containment can occur from
damaged IBCs, or forklift caused damage. The packaged flammable liquids store is bunded to the
requirements of AS 1940, and the store is a classified hazardous area with control of ignition sources.
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A flammable liquids storage fire is likely to cover the entire store and potentially impact on other
adjacent plant areas on the site. Firefighting facilities are provided, and site emergency response
plan is initiated.

Loss of containment from the failure of an IBC containing flammable material (1200 L) was modelled
as a pool fire in Phast 8.61. The results are shown in Table 19. The product is paint related material,
which is a mixture of 2-butoxyethanol, trimethyl benzene and diacetone alcohol, all of which are
flammable. A representative flammable material was taken as diacetone alcohol for fire modelling.

Table 19: Flammables Packaged Store Pool Fire Consequences

Pool diameter,m Distances to specified thermal radiation, m

4.7 kW/m?  12.5 kW/m? 23 kW/m? 35 kW/m?

10.0 62.8 25.0 13.7 8.9

The distance to 4.7 kW/m? is 63m and falls within the site boundary. There is no offsite effect.

Dosing chemicals for the cooling tower are non-flammable. They are handled wearing relevant PPE
for toxic materials.

8.17 MI-25: Stack Emissions of VOCs in Paint Curing

In the paint curing area, volatile organics from the coated paint would vaporise and be sent to the
stack. They pass through a thermal oxidiser first to oxidise the VOCs to CO; before stack discharge.
The emissions are regularly monitored as required by the EPA licence.

In the event of a thermal oxidiser trip. Unburnt VOCs would be emitted to atmosphere. The paint
dryer is interlocked with the thermal oxidiser in that in the event of thermal oxidiser trip, the dryer
also trips, and the emissions stop. Any emissions are expected to be of a very short duration and
not expected to impact on offsite facilities. Further, they would be contained within the industrial
area.

This incident is not carried forward for detailed consequence analysis.
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9 RiISK ASSESSMENT

From the consequence analysis of the identified Mls in Section 8, the following conclusions were
drawn.

1. The consequences of hazards identified are mainly contained within the Project Area
boundaries.

2. The incidents where offsite effects may occur (i.e. hydrogen jet fire radiation or hydrogen
explosion overpressure, or natural gas jet fires), are contained within the industrial area and
do not reach residential areas or sensitive land uses.

3. Consequences of exposure from stack emissions are not expected to reach sensitive land
uses which are more than 500m away.

4. A Level 3 consequence assessment is considered sufficient, as the results have shown that
the offsite effects are minimal, A Level 3 risk assessment with frequency analysis and risk
guantification is not required.

The SEPP (Resilience and Hazards) screening in Section 5 and consequence analysis in Section 8
indicates the following:

SEPP (Hazards and Resilience) applies to the proposed development, the main contributors being:
) Total Class 8, PG Il materials exceeding 25 tonnes.

. Molten metal inventory. Even though Class 9 DGs are exempt from the SEPP, molten
metals are made an exception in the Applying SEPP 33 guidelines [2].

Since there are no effects that reach residential areas and sensitive land uses, it is not necessary to
conduct a frequency analysis and a QRA. The quantitative risk criteria in HIPAP No.4 [4] are implicitly
satisfied.

The qualitative risk criteria outlined in HIPAP No. 4 encompass the following general principles:
e Avoidance of all ‘avoidable’ risks;

e Reduction, wherever practicable, of the risk from a major hazard, even where the likelihood
of exposure is low;

e Containment, wherever possible, within the site boundary of the effects (consequences) of
the more likely hazardous events; and,

e Recognition that if the risk from an existing installation is already high, further development
should not be permitted if it significantly increases that existing risk.

The proposed development will incorporate the following safety features:

. A layout safety review to ensure adequate separation distances where possible, to
prevent incident escalation.

° Process deviations detection and alarms/ shutdown functions in the control systems
design, subject to a hazard and Operability Study.

. It is recognised that the existing risk from the CPL8 is low and contained within the site,
and the proposed Project does not significantly increase the existing risk.

The proposed development satisfies the qualitative risk criteria.
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The conclusion of the Preliminary Hazard Analysis is that DP&E’s risk criteria can be complied with,
and hence the activities in the Project Area, including the proposed Project constitute a “potentially
hazardous” facility rather than a “hazardous” facility.
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10

RECOMMENDATIONS

The following recommendations arose from the HAZID workshop and the PHA.

Design Related:

1.
2.

Consider fixed CO monitoring and alarm near annealing furnace area.

Ensure that the hydrogen pipework from the tube trailer to the annealing furnace is fully
welded as far as possible with minimum fittings.

The hydrogen pressure reduction station relief device should vent to a safe elevated area in
the open.

Ensure that a tank level gauge is available near the truck unloading point for bulk chemicals
unloading that is readily visible to the driver.

Make sampling provisions for passivation dryer vent emission VOC monitoring if such
monitoring is required in the EPA licence updating process.

Provide a separation distance of 55m from the hydrogen trailer to the site boundary, if
possible, to contain fire radiation impact (4.7 kW/m?) within the site boundary.

Procedural:

7. Review chemical spill emergency response plant to determine if nitric acid spills need
separate procedure because of severe consequences of inhalation hazards.
8. Institute an inspection and maintenance regime for maintaining the integrity of the MCL7
building roof to prevent rainwater ingress into the building.
9. Prepare a hazardous area classification for the hydrogen trailer storage.
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Appendix A Hazard Identification
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Table 20: Hazard Identification and Safeguards for the Project

Hazardous

Causes

Event

I. Natural Gas Fired Furnace (Heating/Cleaning)

Consequences Safeguards Recommendations

Gas
in furnace

explosion

Incorrect gas/ air

Furnace damage
Potential for injury/

Furnace designed to
gas code

Burner management
system for furnace

mixture in | fatality for control.
premixing personnel in the Air/fuel ratio
vicinity monitoring by BMS
and furnace trip if set
ratio exceeded.
Residual gas | Ignition of gas/air AT purge cycle prior

present in furnace
during startup

mixture and
furnace explosion

to startup to clear
furnace of all residual
gas as part of BMS

Leakage of flue
gas from in the
work place and

exposure to potential for CO and evacuation on furnace flue gas
personnel exposure, and alarm. exhaust area
injury Emergency response
with PPE for
breathing
protection.

Leak from flue gas
duct/ fittings

Higher CO content
in flue gas (no
excess air), and

Personal CO monitor
is carried by people
working in the area,

Flue gas composition
expected to be
monitored as part of
EPA licensing
requirement.

Consider fixed
CO monitoring
and alarm near

Toxic gases in flue Amount of oil

gases from present is negligible.
combustion of Oil is controlled in
excess oil in the coil

receiving strip

manufacturing at
Spring Hill as part of
quality control.

The major toxic
component in the
flue gas is CO, as
listed above.
Il. Annealing Furnace
Strip Induction furnace | Strip breakage and
overheated electrical control production .
. . . Plant trip
malfunction interruption ]
. . Detailed procedure
Strip quality

problems and
shape distorted
No safety issues.
Strips contained
within the Line.

for re-start of Line
Annealing furnace
temperature
monitoring and TAH
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Hazardous Causes Consequences Safeguards Recommendations
Event
Hydrogen Fittings leak Potential for Hydrogen pressureis | 2. Ensure H2 line
release from Jet fire of hydrogen vapour let down closer to is fully welded
pipework to hydrogen and cloud explosion storage and LP H2 as far as
annealing impingement on near the furnace brought to blending possible with
furnace (H2 or | surrounding Equipment damage | (assume 100 kPa) no fittings
N?/H2 equipment and potential 3. Locate the
mixture) fatality H2 pipework H,/N; blending
designed to EIGA station outside
standards the Project
building and
connect lower
pressure
diluted
hydrogen line.
Air present in | Formation of Equipment Furnace is purged
pipework/ H2/Air mixture. damage. with N2 gas prior to
furnace during | H2 has a Injury to personnel | startup prior to
startup and | flammability Potential for blast admission of H2/N2
H./Air range of 4-74% pressure in mixture
explosion in annealing furnace
pipework/ to transfer to 0, measurement in
furnace coating pot via the | the furnace
spout resulting in atmosphere and
molten metal dew point monitors
ejection locally (monitors H20
with serious vaporised from strip)
injury/ fatality.
H,/N, blending | H,/N, ratio Low Hy/Nj; ratio. H./N; ratio
station control failure Residual oxygen in | monitoring and low
malfunction strip not removed. | Halarm
Product quality
problems.
High H,/N, ratio. H,/N, ratio
Potent_ial f_or monitoring and high
explosion in H, furnace trip.
furnace.
Uncombusted
hydrogen in
furnace flue gases
and explosion in
flue gas duct.
H; has a Potential flare at Air injection into the
Excess flammability the vent stack and vent to promote
hydrogen range of 4-74%, localised roof combustion within
burnt off on and the vent gas heating and the vent duct itself
the vent stack is above the auto- | damage and no flame at the
(vent fire) ignition actual vent point.
temperature.
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Hazardous
Event

1ll. Coating Metal

Causes

Pre-melt Pot

Consequences

Safeguards

Recommendations

Molten metal
spill

Leak from the
pre-melt pot
(refractory
failure)

Molten metal on
ground. Equipment
damage

Maintenance re-
lining of pot at
scheduled intervals
Operator
surveillance

High level condition
monitoring of pre-
melt pot

High rate of Zn/Al
ingot addition,
automatic
addition
maloperation

Overfill of pre-melt
pot. Molten metal
spill outside pot.

First point of
overflow is from pre-
melt pot to coating
pot, and molten
metal spill is
avoided.

Calibration of ingot
addition rate based
on production rates,
when operated
automatically

Molten metal
ejection

Water ingress
into furnace

Moisture in ingot
in storage and
wet ingot fed to
pre-melt pot

Molten metal-
water explosion

Serious injury/
fatality potential.

Strict control of
potential for water
ingress - safe work
practices and
guidelines

No firewater
sprinklers in the
building in the pot
area

No firewater supply
in the pot area

Ingots received in
covered trucks

Ingots stored in
building under cover
Ingots inspected for
moisture and dried if
found to be wet,
prior to adding to
pot

Metal frozen in
pot

Induction heating
failure

Production
interruption

Back up emergency
diesel generator
with sufficient
capacity to keep
metal in molten
condition.

IV. Molten Metal Coating Pot

Molten metal
spill

Leak from the
metal coating pot

Molten metal on
ground. Equipment
damage

Maintenance re-
lining of pot at
scheduled intervals
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Hazardous

Event

Causes Consequences Safeguards Recommendations
(refractory Operator
failure) surveillance
High level condition
monitoring of pre-
melt pot
High rate of Overfill of coating Coating pot level is

molten metal
addition from
pre-melt pot,
automatic
addition
maloperation

pot. Molten metal
spill outside pot.

monitored by
sensors

Visual monitoring by
camera

Molten metal
ejection

Water ingress
(rain water)

Molten metal-
water explosion.

Serious injury/
fatality potential.

Strict control of
potential for water
ingress - safe work
practices and
guidelines

No sprinklers in the
building in the metal
coating area

No firewater supply
in the metal coating
area

Building roof
maintenance to
ensure coating pot is
in fully covered area
to prevent rainwater
ingress.

Exposure to
molten metal

Splashing from
dropped

Potential for
serious injury if

Maintaining
separation distance

equipment in the | sprayed on during lifting of
pot equipment from pot.
SOP
Strip snapped in Initial startup and
potin the post-trip restart
submerged part procedure.
Metal frozen in | Induction heating | Production Back up emergency

pot

failure

interruption

diesel generator
with sufficient
capacity to keep
metal in molten
condition.

V. Jet Stripping

Loss of jet
stripping air

Air blower
stoppage

Unstripped molten
metal carried over
with strip into skin
pass mill and
equipment
damage.

Localised impact

Plant trip on loss of
jet stripping air and
alarm.
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Hazardous
Event

Causes

Consequences

Safeguards

Recommendations

and no exposure to
personnel.
Production
interruption.

Hot air release
from exhaust
ductin jet
stripping

Ducting/ fitting
failure

Exposure to hot air
and injury potential
to persons nearby

Integrity monitoring
of plant and
equipment
Mandatory PPE

VI. Passivation A

pplication

Spill of Spill during Spill of nitric acid or | Safe handling
hazardous handling Bonderite (UN procedures
chemicals Leaking IBC in 3264) (acidic) PPE
during Storage/ storage containing Self-bunded IBCs
handling for chromate . .
Lo . Spill clean up kit
passivation (Chromium 1) or .
application chromic acid. HAZMAT training to
Skin injury from operatf)rs
corrosive Breathing apparatus
substance worn during spill
Inhalation injury response
from corrosive
fumes
Overflow of Blockage in Potential for Coating tray

chemicals from
coating tray

circulation line
and continued
addition of
chemicals

exposure to
corrosive chemicals
and injury

overflows to
circulation tank
Area bunded to
contains spills
Spill cleanup kit
Circulation flow
measurement and
FAL

PPE

Batch addition of
chemicals to
circulation tank with
tank level
monitoring

VII. Passivation Drying

Gas explosion
in furnace

Incorrect gas/ air

Furnace damage

Furnace designed to

mixture in Potential for injury/ | 8as code
premixing fatality for Burner management
personnel in the system for furnace
vicinity control.
Air/fuel ratio
monitoring by BMS
and furnace trip if
set ratio exceeded.
Residual gas Ignition of gas/air Air purge cycle prior
present in mixture and to startup to clear
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Hazardous
Event

Causes

Consequences

Safeguards

Recommendations

furnace during
startup

furnace explosion

furnace of all
residual gas as part
of BMS

Leakage of flue
gas from in the
work place and
exposure to
personnel

Leak from flue
gas duct/ fittings

Injury from
exposure to hot
gases

PPE worn.

No volatile organics
in flue gases

VIII. Resin Coating

Build-up of dry
resin in the
circulation
system

Dead pockets

Spills on ground
and dry resin
residue. Resin fire
if ignited.

Toxic fumes from
fire.

Housekeeping. Can
use water for
washdown in this
area.

Smouldering fire
that can be
controlled by hand
held fire
extinguishers (dry
chemical type).
PPE for firefighting

IX. Resin Curing Dryer

Exposure to
VOC generated
in dryer during
curing

VOC vapours
released from
coated resin
released from
flue duct in work
area

Personal exposure
and injury

PPE worn
Equipment integrity
management
Monitoring
personnel for
exposure by wearing
monitoring badges.

Fire in curing
dryer

Loss of control of
induction heating
and overheating

Fire in induction
oven and
equipment damage
Excessive VOCs in
the vent and
potential for offsite
effect.

Product damage.

Temperature
monitoring and high
temperature cutout
PPE worn

Dry chemical
extinguisher on
wheels

X. Chemicals Sto

rage

Resins release
from bulk
storage

Tank failure

Tank overfill from
road tanker

Spill to ground. Fire
if ignited.

Tanks bunded to
contain spill.
Resin is not
flammable with high
flash point.
Material is non-
hazardous.

Level indicator in
tank. Tank ullage
checked prior to
unload to
accommodate full
tanker inventory.

4. Ensurethata

tank level
gauge is
available near
the truck
unloading point
that is readily
visible to the
driver.
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Hazardous
Event

Causes

Consequences

Safeguards

Recommendations

Resin flow to
stormwater drain

Bund drains isolated
and opened only
manually. Can be
drained to a
retention basin.

Resin release
during tanker

Bulk tanker
driveway while

Spill to ground

Ground around tank
storage area sealed

transfer still connected to prevent escape to
groundwater system
Dry break coupling
Chemical Incompatible Only materials Hazard eliminated
reaction in liquids in the lower than pH 7
tank bund same bunded will be stored in
area bunded area for
the Project. No
alkalis present.
Product Forklift tines Exposure to Ticketed forklift
release from damage corrosive liquids operator
drum or IBC Damaged and skin injury Forklift speed limits
storage (nitric package and Exposure to Self-contained bund
acid, chromic | |eaking corrosive and toxic | for each IBC

acid,
hydrochloric
acid)

Corroded drums

Dropped load
from forklift

fumes (50% nitric
acid, 30% HCl), and
potential for
serious injury,
fatality. May have
offsite impact.

Warehouse bunded
to contain spill
runoff to
stormwater drain
PPE worn by
operator

Forklift driver carries
escape gas mask
Minimum inventory
held

Neutralisation and
spill adsorption kits
on site

Drums are turned
around routinely and
not kept for long
periods of time

Site traffic
management system

Xl. Cooling Towers

Cooling tower
dosing
chemicals in
trade waste
discharge

Dosing control
failure and
excessive dosing

Potential to exceed
trade waste
agreement

Dosing rates
controlled by fixed
rate dosing pumps
and monitored

Exposure to
legionella
bacteria

Bacteria build up
in cooling tower
circulation

Health issues to

exposed personnel.

No offsite impact.

Biocide dosing
Cooling water
sampling and
monitoring
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Hazardous Causes Consequences Safeguards Recommendations

Event

Periodic cleaning
and maintenance of

towers
XIl. Utilities — Natural Gas
Release of Fittings/ flange Jet fire on New upgraded
natural gas leak immediate ignition | installation design to
from pipework Flash fire on gas code.
delayed ignition. Pressure reduced
Vapour cloud outside the Project
explosion if gas building and only
accumulates in low pressure gas is
congested areas. piped to furnaces.

Hazardous area
classification around
NG metering station
Control of ignition
sources on site

Gas pipework
condition monitoring
and maintenance
NG receivals station
in well ventilated

area
XIIl. Utilities - Hydrogen
Release of Nozzle damage Jet fire on early Construction to
hydrogen from | |eak from fittings | ignition hydrogen standards
trailer truck Flash fire on by hydrogen supplier
delayed ignition Maintenance by
Vapour cloud hydrogen supplier
explosion in Hazardous area
relatively classification
congested areas Control of ignition
sources
ESD valve at
receiving manifold
Collision of Hydrogen release | Jet fire on early Hydrogen receivals 5. Prepare a traffic
trailer truck ignition manifold protected management
with receivals Flash fire on against collision by plan and mark
manifold delayed ignition barriers directions for
Vapour cloud tube trailer
explosion in movements on
relatively site
congested areas
XIV. Utilities — Power Systems
Transformer Coolant leak and Pool fire and Transformer 6. Transformer
fire ignition thermal radiation. installation and fire and sub-station
High inductance Escalation to other | protection to be fire protection
equipment designed to AS 2067- must consider
Toxic fumes from 2016 [20] the site
fires constraint on
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Hazardous
Event

Causes

Consequences

Safeguards

Recommendations

excluding water
in process areas

Transformer High inductance Damage to Relief valve in
explosion Overheating and | surrounding transformer coolant
pressure buildup | equipment tank
in cooling circuit High inductance trip
High pressure in
cooling fluid tank
trip
Switchboard Short circuit Electrical fire Fire extinguishers
fire Toxic fumes in approved for

switch room and
injury on exposure

electrical fires
PPE for firefighting

XV. Utilities — Hydraulic Power Unit

Hydraulic fluid

Degraded hose

Spray fire if ignited

Hose maintenance

hose burst (hydraulic fluid and replacement at
mist behaves like regular intervals
hydrocarbon gas) Fire retardant
hydraulic fluid
Overpressuring Pressure relief
device in hydraulic
pump discharge
Tank overfill Hydraulic fluid Pool fire if ignited Level sensor and LAL

overflow from
circulation tank

on tank

Filling from drum
and level monitored
by operator during
filling

High flash point
liquid and low
ignition potential in
its liquid form

Hazardous

Table 21: Hazard Identification and Safeguards for CPL8

Event

I. Surface Preparation (Cleaning and pre-treatment)

Consequences Safeguards Recommendations

Uncombusted
VOCs from

Accumulation of
volatile organics

Explosion in the
vapour space of

Nitrogen blanketing
of hot water tank

Check if there is
an alarm/ trip

thermal oxidiser | degassed into | hot water tank if vapour space to on loss of
exhaust used for | the vapour space | the vapours are maintain oxygen free nitrogen
heating wateris | of hot water | ignited. atmosphere and blanket to hot
scrubbed by tank. Major damage and | Prevent ignition. water tanks
quench water in injury/ fatality.
the de-oiling
step of strip
cleaning

Doc Number: J-000515-BSL-001 Page 59

Revision: 2



A
/‘\ﬁ'scar

Risk Engincering Solutions

Preliminary Hazard Analysis of BlueScope Steel MCL7 at Erskine Park, NSW

Hazardous
Event

Causes

Consequences

Safeguards Recommendations

Release of alkali | Piping/  fitting | Exposure to PPE worn by
from pipework failure corrosive liquid and | operator
injury Installation integrity
management
Safety shower/
eyewash station
Excessive alkali | Flow control | Potassium Strip is rinsed with
dosing to | failure hydroxide water after alkali
cleaning liquid (Bonderite 365WP | treatment to wash
tray alkali cleaner) any residual alkali
carried over with pH monitoring in
strip. Product alkali solution
quality issues. No
safety issues.
Water rinse Rinse water | Residual alkali on Rinse water pump

failure after
alkali coating

circulation pump
failure
Water make-up
failure

strip reacts with
chromate in the
pre-treatment
(chemical coating)
step

Causes product
quality problems

failure alarm and
operator
intervention
Quality monitoring
of strips (paint
sticking)

Chemicals
release from
containment
during pre-
treatment
coating
(Chromate)

Piping/  fitting

failure

Exposure to
corrosive liquid and
injury (chromate is
toxic and acidic) —
Bonderite 1402W

PPE worn by
operator

Installation integrity
management

Safety shower/
eyewash station

Il. Primer Application

Primer flow to
coating tray fails

Primer
circulation pump
failure

Primer addition
pump failure

Low primer levels
in circulation

Inadequate coating

Product quality
issues.

No safety issues.

Level of primer in
coating is controlled
and low tray level
alarm

Primer spill on
ground

Excessive primer
addition due to
control failure

Coating tray
overflow

Primer fire if
ignited (flammable
liquid)

Potential for injury

Housekeeping. Can
use water for
washdown in this
area

Primary coating pad
and space above is
classified Zone 1
hazardous area (1IB/
T3)

Fire is of
smouldering type
and can be
controlled by hand
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Hazardous
Event

Consequences

Safeguards Recommendations

Causes

held fire
extinguishers

Ill. Primer Curing in Gas Fired Dryer

Gas explosion in
dryer

Incorrect gas/air
mixture in
premixing

Gas present in
dryer during
startup

Potential for injury/
fatality to
personnel in the
vicinity

Dryer damage

Dryer designed to
gas code

Burner management
system control
Dryer trip on
incorrect air/fuel
ratio

Air purging prior to
startup as part of
burner management
system

Toxic volatile
organic carbons
(VOCs) in dryer
hot air outflow

Excessive paint
application and
VOCs in paint
vapourised into
the dryer hot air

Potential to form a
flammable mixture
of VOCs vented
through dryer stack

LEL monitoring in
dryer stack gases
and high VOC
concentration alarm,
an EPA licence
requirement

Dryer exhaust gases
pass through
thermal oxidiser to
burn the VOCs prior
to stack discharge

Thermal oxidiser
trip

Burner
management
system trips the
thermal oxidiser
due to process
reasons

Unburnt VOCs
directly vented to
stack with dryer
exhaust air. May
exceed EPA licence
condition.
Emissions are not
continuous and
hence no long term
impact on health.

CPL8 operations stop
automatically if
thermal oxidiser
trips

IV. Finish Coating

Paint spill on
ground

Excessive paint
addition due to
control failure

Finishing Coat tray
overflow

Paint fire if ignited
(flammable liquid)
Potential for injury

Housekeeping. Can
use water for
washdown in this
area

Finishing coat pad
and space above is
classified Zone 1
hazardous area (lIB/
T3)

Fire is of
smouldering type
and can be
controlled by hand
held fire
extinguishers
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Hazardous
Event

Consequences

Finishing paint
flow to coating

Causes

Finishing paint
circulation pump

Low paint levels in
circulation

Safeguards Recommendations

Level of finished
coating is controlled

tray fails failure Inadequate coating | and low tray level
Paint addition Product qua“ty alarm
pump failure issues.
No safety issues.
Loss of drying Blower failure “Wet” strip Fire is of
air in drying product to smouldering type
ovens laminator. and can be

Potential for fire as
laminator is not a
classified
hazardous area.

Toxic smoke from
fire in work area

controlled by hand
held fire
extinguishers

8.

Confirm that
loss of drying
air trips CPL8

Thermal oxidiser
trip

Various process
reasons

Drying air is not
heated and hence
inadequate drying,
with “wet” strip
product to
laminator.
Potential for fire.

Drying ovens are
classified hazardous
area Zone 1.

Solvents in drying
air not combusted
and hence can
form a flammable
mixture and
explosion in drying
ovens.

Potential injury/
fatality and severe
equipment
damage.

CPL operations stop
automatically if
thermal oxidiser trips

V. Paint Storage

Paint spill from
storage tank

Overfill of tank
Tank/ fitting
failure

Transfer hose
failure

Pool fire in tank
bund

Toxic smoke
emissions
spreading offsite

Tank bunded to
contain full tank
inventory.
Hazardous area
classification of paint
storage (Zone 2)
Emergency response
procedures

Fire protection using
hydrants

Level monitored
during paint transfer
to tank from drums

Spill of paint or

Damaged drum

Pool fire in drums

Indoor paint storage

thinnerin Forklift tines storage area if area has a sprinkler
damage Ignlted
Doc Number: J-000515-BSL-001 Page 62

Revision: 2



"\
/-\ﬁ'scar

Risk Engincering Solutions

Preliminary Hazard Analysis of BlueScope Steel MCL7 at Erskine Park, NSW

Hazardous Consequences

Event

Causes

Safeguards Recommendations

indoor drum Dropped drum protection system,
storage during wet pipe.
movement Hazardous area

classification, Zone 2

Flame proof diesel
forklifts used

Emergency response
procedures

Forklift speed limits

Forklift operated by
ticketed personnel

VI. Chemicals Storage

Chemical spill Damaged or Spill on warehouse | Products are non-

from IBC leaking IBC floor. flammable

container Forklift tines Toxic fumes from Warehouse area
damage chemical spill and bunded to contain
Dropped IBC potential for injury. | spills
during Spill cleanup kit
movement PPE for emergency

response

Incompatible Human error. Potential for Operating

chemicals in Stored in wrong | reaction if loss of procedures

store location (acids containment Operators trained in
and alkalis occurs. DG handling
together) procedures

Segregated areas
within warehouse
for acids and alkalis.

Doc Number: J-000515-BSL-001

Revision: 2




A
/-\ﬁ'scar

Risk Engincering Solutions

Preliminary Hazard Analysis of BlueScope Steel MCL7 at Erskine Park, NSW

Appendix B Consequence Analysis Results
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Table 22: Hydrogen Flash Fire Results

.. . Peak Release Rate
Description Scenario Weather Category

Distance to LFL (m) Distance to UFL (m)

(kg/s)
B1.9 0.55 17.90 n/a
D7.5 0.55 14.33 n/a
. . D4.0 0.55 17.78 n/a
H, Tube Trailer Manifold 9 mm
D1.6 0.55 19.33 n/a
E2.6 0.55 18.98 n/a
F1.1 0.55 18.29 n/a
B1.9 4.27 55.67 n/a
D7.5 4.27 63.13 n/a
D4.0 4.27 59.14 n/a
H, Tube Trailer Manifold 25 mm
D1.6 4.27 56.75 n/a
E2.6 4.27 56.16 n/a
F1.1 4.27 50.31 n/a
B1.9 - 10.79 0.91
D7.5 - 19.88 1.06
D4.0 - 12.84 1.06
H, Trailer Tube rupture Catastrophic
D1.6 - 10.86 1.06
E2.6 - 11.96 1.12
F1.1 - 10.60 1.15
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Table 23: Hydrogen Jet Fire Results

Distance downwind to intensity Level kW/m? (m)

.. . Weather Hole size Release rate Flame
Description Scenario C k I h
ategory (mm) (kg/s) ength (M) ovel1-47 Level2-12.5 Level3-23  Level 4-35
B1.9 9 0.55 13.4 21.3 16.7 14.8 n/a
D7.5 9 0.55 13.4 21.3 16.8 14.8 n/a
D4.0 9 0.55 13.4 21.3 16.7 14.8 n/a
H, Tube Trailer 9 mm
D1.6 9 0.55 13.4 21.2 16.7 14.8 n/a
E2.6 9 0.55 13.4 21.3 16.7 14.8 n/a
F1.1 9 0.55 13.4 21.3 16.7 14.8 n/a
B1.9 25 427 33.8 55.1 43.1 38.0 n/a
D7.5 25 4.27 33.7 55.4 43.2 38.1 n/a
D4.0 25 427 33.7 55.1 43.1 38.0 n/a
H, Tube Trailer 25 mm
D1.6 25 4.27 33.7 55.1 43.1 38.0 n/a
E2.6 25 427 33.7 55.2 43.1 38.0 n/a
F1.1 25 4.27 33.7 55.2 43.1 38.0 n/a

Description

Table 24: Hydrogen Explosion Overpressure Results

Scenario

H, Tube Trailer

9 mm

Weather Hole size Distance downwind to overpressure (m)

Category (mm) 7 kPa 14kPa | 21kPa
B1.9 9 24.8 18.9 16.9
D7.5 9 22.8 17.4 15.6
D4.0 9 24.4 18.6 16.7
D1.6 9 25.2 19.2 17.2
E2.6 9 25.0 19.0 17.1
F1.1 9 26.2 20.0 17.9
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A . Weather Hole size Distance downwind to overpressure (m)
Description Scenario Categor il
e/ 7 kPa 14 kPa 21 kPa
B1.9 25 80.6 62.2 56.1
D7.5 25 76.5 59.3 53.6
D4.0 25 79.6 61.5 55.5
H, Tube Trailer 25 mm
D1.6 25 82.2 63.4 57.2
E2.6 25 81.7 63.0 56.7
F1.1 25 79.0 60.1 53.8
B1.9 - 54.8 315 23.7
D7.5 - 57.3 33.1 24.9
D4.0 - 56.6 325 24.5
H, Trailer Tube Catastrophic
D1.6 - 55.8 32.0 24.0
E2.6 - 56.3 323 24.3
F1.1 - 55.5 31.8 23.9

Scenario

Release Rate

kg/s

Table 25: Natural Gas Jet Fire Results

Weather

Flame length

[m]

Receivals Station

Distance downwind to Thermal Radiation [m]

3 kW/m?

4.7 kW/m?  12.5 kW/m?

23 kW/m? 35 kW/m?

B1.9 5.9 6.5 5.9 n/a n/a n/a
D7.5 5.9 6.9 6.3 n/a n/a n/a
D4.0 5.9 7.1 6.5 n/a n/a n/a
13 0.23
mm D16 5.9 7.0 6.4 n/a n/a n/a
E2.6 5.9 7.2 6.5 n/a n/a n/a
F1.1 5.9 6.5 5.9 n/a n/a n/a
B1.9 10.4 13.8 12.8 11.0 9.9 n/a
D7.5 10.4 14.4 13.4 11.3 10.1 n/a
25mm 0-85 D4.0 104 147 136 115 102 8.4
D1.6 10.4 14.5 13.4 11.4 10.2 n/a
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Scenario Release Rate| Weather | Flame length Distance downwind to Thermal Radiation [m]
ke/s [m] 3kW/m?  47kW/m? | 12.5kW/m? 23 kW/m? 35 kW/m?

E2.6 10.4 14.8 13.7 11.5 10.2 8.6

F1.1 10.4 13.8 12.8 11.0 9.9 n/a

B1.9 24.9 39.6 36.3 31.0 28.4 26.7

D7.5 24.0 40.5 36.8 30.7 27.8 25.7

D4.0 23.5 40.9 37.0 30.6 27.4 25.1

63 mm >-38 D16 23.8 40.6 36.8 30.7 27.7 255
E2.6 23.3 41.0 37.0 30.5 27.3 24.9

F1.1 24.9 39.6 36.3 31.0 28.4 26.7

B1.9 70.1 130.6 117.3 96.2 424 42.1

D7.5 65.9 133.1 118.2 94.2 83.2 76.4

D4.0 63.9 133.8 118.2 93.0 81.3 735

200 mm (FBR) >4.2 D16 65.2 1335 1183 93.9 82.6 755
E2.6 63.2 133.9 118.0 92.5 80.5 72.8

F1.1 70.1 130.6 117.3 96.2 424 42.1

Table 26: Natural Gas Flash Fire Results

Distance downwind to

Scenario Weather LFL [m]
Receivals Station

D7.5 4.6
D4.0 5.3

13mm D1.6 6.0
E2.6 5.5
F1.1 6.0
D7.5 8.5
D4.0 10.3

25mm D1.6 11.7
E2.6 10.8
F1.1 12.0
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Distance downwind to

Scenario Weather LFL [m]
D7.5 30.6
D4.0 33.6
63mm D1.6 34.7
E2.6 35.2
F1.1 35.7
D7.5 65.6
D4.0 64.3
200mm D1.6 63.5
E2.6 66.1
F1.1 67.4

Table 27: Natural Gas Vapour Cloud Explosion Results

Scenario Weather Overpressure [bar] Maximum distance [m] Diameter [m]

7.5D N/A

0.07 7.9 9.9

4.0D 0.14 5.7 5.5

0.21 4.9 4.0

0.07 8.2 10.2

1.6D 0.14 5.9 5.7

25mm 0.21 5.1 4.1

0.07 8.2 10.3

2.6E 0.14 5.9 5.7

0.21 5.1 4.1

0.07 8.6 10.8

1.1F 0.14 6.2 6.0

0.21 5.4 4.3

0.07 19.1 24.1

63mm 7.5D 0.14 13.7 13.3

0.21 11.8 9.6
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Scenario Weather ‘ Overpressure [bar] Maximum distance [m] Diameter [m]

0.07 20.8 25.8

4.0D 0.14 15.1 14.3

0.21 13.0 10.3

0.07 21.8 26.8

1.6D 0.14 15.8 14.8

0.21 13.7 10.7

0.07 21.6 26.8

2.6E 0.14 15.6 14.8

0.21 13.5 10.7

0.07 23.0 28.2

1.1F 0.14 16.7 15.6

0.21 14.5 11.2

0.07 83.3 98.5

7.5D 0.14 61.4 54.6

0.21 53.7 39.3

0.07 83.9 100.0

4.0D 0.14 61.7 55.4

0.21 53.9 39.9

0.07 84.6 100.9

200mm 1.6D 0.14 62.1 55.9
0.21 54.2 40.2

0.07 86.9 103.7

2.6E 0.14 63.8 57.5

0.21 55.7 41.3

0.07 91.8 110.3

1.1F 0.14 67.2 61.1

0.21 58.6 439
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