Sumitomo Hydrogen Project

APPENDIX C FIRE AND EXPLOSION ASSESSMENT AND
ATMOSPHERIC VENT DISPERSION STUDY

Tetra Tech Coffey
754-MELEN233288_RO03
Date: 20 June 2024



JOB No. DOC. No. Rev.
0-9120-20 T-00-1242-003 1
SUMMIT HYDROGEN DATE 10 - MAY - 2024 SHEET 1 OF 63
PREP'D R.Osdon R.O
GLADSTONE PTY LTD D YR "y
APP'D M.Manalo M.M
S'?;]ng Not required

FEA (FIRE AND EXPLOSION CONSEQUENCE BASED ANALYSIS)
AND ATMOSPHERIC VENT DISPERSION STUDY REPORT

RPEQ [ ]5quad Review Only [ ] Review [] Approval
Single or Multiple Areas of Engineer (AcE)
AcE 1
AoE Discipline RPEQ No. Date
For FA (mandatory)
|:| with comment |:| without comment Owner has
AcE 2 [ 1A:  Approved without comment
AoE Discipline RPEQ No. Date . .
[ 1B Approved with minor comment,
* proceed to Next Status
[] with comment [] without comment
. Not Approved subject to
ot [ IR Resubmission at same status
AcE Discipline  :RPEQ No. Date . )
. Not subject to review,
[ 1F: o .
E wi i Resubmission not required
with comment ithout it
L For FCIFI/AB (not mandatory)
AcE 4
AoE Discipline RPEQ No. Date Owner has
[ 1C1:. Reviewed without comment
[] with comment [] without comment [ 1C2: Reviewed with comment
Individual RPEQ Disclaimer: DATE. BY-
The above signatory RPEQs are only responsible for .
Professional Engineering Service matters relating to their Gladstone H2 Ecosystem Project
registered Area of Engineering. Compliance of the compleie
document is responsibility of the Document Approver
|:| Acknowledged by JGC Responsible Manager®
* as defined in Project Execution Plan

Gladstone H2 Ecosystem Project

REV. Date Page DESCRIPTION PRE’D CHK'D APP’D
0 16 APR 2024 All For Approval (FA) G.Luwalhati | R.Osdon | M.Manalo
1 10 MAY 2024 | 4,8,12,59 For Construction (FC) R.Osdon |M.Manalo| M.Manalo
/\
MR J6C
May~~ :
\0 T 1/63

DV
\\\\'\\m\,\ D
TN



Rev. : 1

Gladstone H2 Ecosystem Project Job .N'o. : 0-9120-20
FEA (FIRE AND EXPLOSION CONSEQUENCE BASED Doc. No. : T-00-1242-003
ANALYSIS) AND ATMOSPHERIC VENT DISPERSION SHEET 2 OF 63

STUDY REPORT

Contents
1  INTRODUCTION ......occiiiiicecrmrssssrsrsssmssessssssessssssssssssssessesssmsssssssmnsssessnssnsessssnnnesssmnnsenssnnnesensansnssnsan 3
1.1 S Telo] o= T 3
1.2 =Y {1 1 o o PR TRS 3
1.3 N o] o] =)= (T ] SR PRRS 3
1.4 (@] [T g o] i o (=T ot=Te (=T o= USRS 4
2 STANDARD CODE AND REGULATIONS.......cccormrrrrmmmrrmsssssrsssssmssesssmsssssssmssssssssmsssssssmnmsssssnmeees 4
2.1 Australian Codes, Regulations and Standards............cccooouiieiiiieii e 4
2.2 International Codes and StandardS ............ocueiiiiiiiiii e 4
2.3 Referenced ProjeCt DOCUMENTS...........uiii ittt et e e aee e e e 4
2.4 Referenced RTA Specifications & Standards............occovuiiiiieiiiiiiiee e 5
3 METHODOLOGY ......cccciiiiicccrissscoeressscesssssssssssssssssssassassess sessssssssssmsssesssnnsssessnssssesssssnsesssnnnsesssnnnnees 5
3.1 Overall Approach: Fire and Explosion consequence based Analysis (FEA) Study ...................... 5
3.2 Overall Approach: Atmospheric Vent Dispersion StUdY ..........ccccviiireeiiiirieiiece e 5
3.3 APPIICADIE SOFWATE ... e e e e e e e e e e e e e bbb e e e aeesaeaes 6
3.4 Area to be EVAIUGLEA ..........ooii e e 6
4 FIRE AND EXPLOSION HAZARDS.......cociiciiiririscerrisssceessssmssssssssssssssssmsssssssmsnssessnssssessssnssssssnnns 6
4.1 RS Te7=T 0 F= o - SR PUPRRPRRR 7
4.2 Flammability CharaCteriStiCS.........viiiiiiiie ettt e 8
5 ATMOSPHERIC VENT DISPERSION .........ccciiiiieriinsenenssssssssssssssmsssssssmssssssssssssesssssssesssnnnssassnnasees 8
5.1 Hydrogen Vents from Electrolyzer Package (EL-01).......cccuuiiiiiiiiiiiiiee e 8
5.2 Oxygen Vents from Electrolyzer Package (EL-01) ......coouiiiioiiiieiie e 9
5.3 Nitrogen Vents from Nitrogen Generator and Electrolyzer Package (EL-01).........cccoceeeiiiiieeennen. 9
6  STUDY CONDITIONS.........iieiiccciirssesrresssmssrssssmass s ssssss s s essssnesssssmssnssssmnans sasmmnessassnnnnsssssnmnsssssnnns 10
6.1 Process INfOrMatioN ... ... it e et e e e e e enraeeeeann 10
6.2 Weather CONITION ......ooiiiiiie et e e e et e e ent e e e annee e e e e 10
6.3 (@ o1=T =] o I @ o3 To 111 e o SRS 11
6.4 = 1= O o T 11 (o o TSRS 11
6.5 Vapor Cloud Explosion (Multi Energy Model) Condition ............cccccoiiiiiiiiiiiiiiiie e 11
6.6 Atmospheric Vent Dispersion CONAItioN .............ooiiiiiiiiiiiiee et 12
6.7 LI (1= 11114 O 1 (=4 - OSSPSR 12
7  STUDY RESULTS.......ciiicccccrirssmesrssssssssssssms s easssms s nssssmssssssssssssesssnsmssassanmss snsssnessasssmnssesssnmnesnssnes 15
7.1 Jet Fire Scenario RESUIES. .........eeii e e e 15
7.2 Vapor Cloud Explosion Scenario RESUIS ............ooiiiiiiiiiiie e 25
7.3 Evaluation of Separation DiStANCE ..........cc.uii it 32
7.4 Atmospheric Vent Dispersion Study ReSUIS ...........oooiiiiiiiiiiie e 33
8  CONGCLUSION......cocccccerrirsrrrrsssseresssmsrssassms s eassme e rasssmasseessssnnsesssnnmseassanmssensasnnsensssnnnessnsnmnesnssnnes 41
ATTACHMENT-1: VENDOR INFORMATION FOR VOLUME OF CONTAINER...........cccoocmrrvreennnnne 42
ATTACHMENT-2: REV. 2 PLOT PLAN.......oiicrccrris s s rssssssms s ssss s s sssssms s snsssmmssessssmsesesssssssnsssmsnsssnns 43
ATTACHMENT-3: PLOT CONTOURS ........ccocitiirecmrrrsmsrresssssms s sssssms s sssssmsssssssmmsesssssmsesesssssssssssnsnssssns 44

2/63




Rev. : 1

Gladstone H2 Ecosystem Project Job No. : 0-9120-20
FEA (FIRE AND EXPLOSION CONSEQUENCE BASED Doc. No. : T-00-1242-003
ANALYSIS) AND ATMOSPHERIC VENT DISPERSION SHEET 3 OF 63

STUDY REPORT

1 INTRODUCTION
1.1 Scope

This document summarizes the Fire and Explosion consequence-based Analysis (FEA) and
Atmospheric Vent Dispersion study for Gladstone H2 Ecosystem Project.

The studies cover only fire, explosions and atmospheric vents in the hydrogen processing
facility including Electrolyzer Container, Metering System, and components of this facility.
Utility area, transformer, warehouse (BU-02), fire on buildings, and facility owned by Rio
Tinto are excluded from this analysis. The objectives of these studies are discussed below.

The purpose of FEA study is to identify the impact of major potential fire and explosion
hazards with the following objectives:
¢ Determine the safe separation distance to be used as input for Plot Plan and siting of
buildings.
e Assess the effect on occupied buildings and public road.

The occupied buildings (*) to be evaluated are:
e Operator control room (BU-01) in Gladstone H2 Ecosystem plant
o Warehouse in RTA scope
(*) Note: GH2E Warehouse (BU-02) does not fall within the category of an occupied
building. The warehouse primarily serves as a storage and logistics facility, lacking the
characteristics of a space intended for reqular work engagement by plant personnel.
Refer to HSE Design Philosophy (S-00-1242-001) for the definition of occupied building.

On the other hand, the purpose of atmospheric vent dispersion study is to assess potential

hazards to operators generated from Hz, O», and N2 vents with the main objective of defining

the safe location of each atmospheric vent. Specifically, the study aims to:

e Determine the extent of flammable / toxic gas dispersion from vents discharging to
atmosphere.

o Determine the thermal radiation flux as a result of ignited release from vents discharging
to atmosphere.

e Assess the results per the applicable criteria for atmospheric vents

1.2 Definition

Project Name : Gladstone H2 Ecosystem Project (GH2E Project)

Construction Yarwun Alumina Refinery of Rio Tinto, Gladstone, Queensland,
site : Australia

Owner : Summit Hydrogen Gladstone Pty Ltd

JGC : JGC Corporation Oceania Pty Ltd

RTA: Off-taker of plant product, Rio Tinto Aluminum Limited
Purchaser : Purchaser of JGC’s item

Vendor : Supplier of JGC'’s item

Subcontractor : Engineering or Construction Company subcontracted under JGC
Inspector : Owner / JGC Inspector or Third Party Inspector

1.3 Abbreviations

The following abbreviations shall be applied for this project.

JGC
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ANZIGA Australia New Zealand Industrial Gas Association
ATM Vent Atmospheric Vent
BEDD Basic Engineering Design Data
CGA Compressed Gas Association
CPR Commissie voor de Preventie van Rampen
DNV Det Norske Veritas
EIGA European Industrial Gases Association
EPC Engineering, Procurement and Construction
FEA Fire and Explosion consequence-based Analysis
FEED Front End Engineering Design
HAZID Hazard Identification
HVAC Heating, Ventilation, and Air Conditioning
LFL Lower Flammability Limit
PHAST Process Hazard Analysis Software Tool
PFD Process Flow Diagram
TNO The Netherlands Organisation for Applied Scientific Research
1.4 Order of Precedence
In the event conflicting requirements are identified, the following order is to apply, in
decreasing order of precedence.
- Local Codes & Regulations
- Project Specifications
- Australian Standards
- International Standards
- RTA Standards
2 STANDARD CODE AND REGULATIONS
21 Australian Codes, Regulations and Standards
Code / Doc. No. Description
AS/NZS IEC 80079.20.1- | Part 20-1: Material characteristics for gas and vapour
2019 classification — Test methods and data
2.2 International Codes and Standards
Code / Doc. No. Description
TNO CPR 14E Methods for the calculation of physical effects due to
releases of hazardous materials (liquids and gases)
CGA G-5.5 Standard for Hydrogen Systems
EIGA 154-09 Safe Location of Oxygen and Inert Gas Vents
ANZIGA EIGA DOC Hydrogen Vent Systems for Customer Applications
21117
2.3 Referenced Project Documents

Code / Doc. No.

Description

S-00-1220-001

BASIC ENGINEERING DESIGN DATA (BEDD)

S-00-1242-001

GENERAL PHILOSOPHY FOR HSE DESIGN

S-00-1241-001

GENERAL SPECIFICATION FOR FIRE PROTECTION

JGC
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Code / Doc. No. Description
T-00-1242-001 FEED HAZID CLOSE OUT REPORT
T-00-1242-005 EPC HAZID STUDY REPORT

PROCESS FLOW DIAGRAM FOR HYDROGEN
D-00-1223-001 PRODUCTION FACILITY
$-00-1223-004 PLANT EMISSION AND EFFLUENT SUMMARY
V-215A-101-A-DGN-020 | GENERAL ARRANGEMENT DRAWING
V-215A-101-A-DGN-040 | EXPLOSION PROTECTION DOCUMENT
V-215A-101-A-DGN-050 | PLANT EFFLUENTS AND EMISSION TABLE
D-00-1225-001 PLOT PLAN

FEA REPORT (FIRE AND EXPLOSION CONSEQUENCE
T-00-1242-003_1_FEED | g ar b0\ ((8

2.4 Referenced RTA Specifications & Standards

Code / Doc. No. Description
GNMS0304 Guidance Note — Mitigating process safety hazards on
occupied buildings

3 METHODOLOGY
3.1 Overall Approach: Fire and Explosion consequence based Analysis (FEA) Study
The sequence of steps below are followed in FEA study.

1. Identify major fire and explosion hazards and determine possible scenarios. The major
hazards contributing to the fire and explosion consequence with fatalities to people are
extracted from the results of HAZID Study Report. Refer to Section 6.1 and HAZID
Study Report (T-00-1242-005).

2. Determine the inputs required and calculation conditions based on the available
information in BEDD, PFDs, Plot Plan and/or by agreed assumption.

3. Consequence analysis: Severity level of the impact of thermal radiation/blast load was
assessed on each criterion.

3.2 Overall Approach: Atmospheric Vent Dispersion Study
The sequence of steps below are followed in atmospheric vent dispersion study.

1. Identify all existing vents discharging to the atmosphere at safe location. Refer to
Process Flow Diagram for Hydrogen Production Facility (D-00-1223-001) for the
identification of vents.

2. Perform screening and classify each vent as either hazardous service or non-hazardous
requiring dispersion study or not.
e Vents in hazardous service (*) satisfying screening criteria in the table below are
evaluated for dispersion study.

Fluid Characteristics of Vent Hazard
Flammable Gas Flammability / Radiation
Toxic substance Toxicity

JGC
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Fluid Characteristics of Vent Hazard
Nitrogen-rich gas Oxygen deficiency
Oxygen-rich gas Oxygen enrichment
High temperature Hot burn

Low temperature Cold burn

(*) Exception: atmospheric vent in hazardous service releasing < 0.001 kg/s
due to small flow rate which shall be located to safe location at least 3 m above
platform/working level where operator access is expected.

e Forvents not in hazardous service, dispersion study is not required.

3. Gatherinputs and other calculation parameters such as weather and release conditions
which are required by Phast. Refer to BEDD, PFDs, Plot Plan and/or agreed assumption
for the latest available information.

4. Consequence analysis: Impact of gas dispersion was assessed based on the applicable
criteria for the discharged fluid.

3.3 Applicable Software

The FEA and atmospheric vent dispersion have been carried out using Phast version 8.61,
which is DNV’s consequence modelling and calculation software.

Jet Fire Model: The Miller model is used for calculating the effects of jet fire in this analysis.
The consequence modelling calculates a wide range of radiation results.

Explosion Model: Blast effects are calculated by the mean Multi Energy method in Phast.
The method considers the congestion of the space occupied by the flammable gas cloud.
The consequence modelling calculates the overpressure radius of the explosion.

Atmospheric Vent Model: Dispersion of hazardous gases in the atmosphere are calculated
by Pressure Vessel — Leak Model in Phast. The consequence modelling calculates a wide
range of horizontal and vertical extents considering multiple weather conditions.

34 Area to be Evaluated

Area to be evaluated and distance from hazard is assumed from GH2E Plot Plan and Overall
Plot Plan with RTA Facilities. For plot plan of GH2E facility, refer to Attachment 2.

4 FIRE AND EXPLOSION HAZARDS

Major Hazards to be analyzed in the FEA Study is referenced from the FEED HAZID
recommendations (T-00-1242-001) and EPC HAZID Study Report (T-00-1242-005) and
summarized in Table 4.1.

These are identified hazards meet all the following conditions:

e HAZID Study evaluation resulted in “High” or “Very High” at least for one risk category.

e Expected Fire or Explosion in “Consequence” of HAZID Study results.

¢ Recommended to study the impact of fire and/or explosion on surrounding area, or to

Evaluate/Consider enough separation distance.

JGC

6/63




Rev. : 1

Gladstone H2 Ecosystem Project Job No. : 0-9120-20
FEA (FIRE AND EXPLOSION CONSEQUENCE BASED Doc. No. : T-00-1242-003
ANALYSIS) AND ATMOSPHERIC VENT DISPERSION SHEET 7 OF 63

STUDY REPORT

Table 4.1. Major Hazards with Recommendations for FEA Study

Risk Category
No. Culce Cause Consequence Safeguard o Recommendation
- word/Hazard 2 > m
- @ <
® 2
H-1 Release of Hydrogen leak Explosion/Fire - Fire & Gas Detector High High Low Cheskth ity-of explosion-proof fore}
inventory (Inside - Air ventilation by HVAC egquip t—in o with—Rio—Tinto's
container) - Emergency shut off in case ification:
of HVAC shut-down - Evaluate enough separation distance between PEM
Hazardous Area Container and occupied buildings/area such as
Classification and suitable existing control room, maintenance workshop,
selection for instrumentation parking.
and electrical items - Study the impact of fire and explosion on this
scenario to the surrounding area especially for public
road.
- Protection against hydrogen permeations to be
considered e.g. material selection of instrumentation
H-2 Release of Hydrogen leak Explosion/Fire - Shield wall to prevent | Medium Medium Low - Study the impact of fire and explosion on this
inventory (Outside dispersion of leaked H2 gas scenario to the surrounding area.
container) - Fire & Gas Detector inside
30 barg shield wall
- Automatic Emergency Shut-
down by F&G detection
4.1 Scenarios

The following scenarios in case of jet fire and explosion are listed in a case-to-case basis:
Jet fire scenario

(Case 1-1) HAZID No. H-1: Release of inventory, Hydrogen leak (Inside container)
» Hydrogen leak from the flange of Electrolyzer inside the container

(Case 1-2) HAZID No. H-2: Release of inventory, Hydrogen leak
(Outside container)
» Hydrogen leak from the flange of Metering system

(Case 1-3) HAZID No. H-8: Overpressure, Increased Hydrogen operating pressure due to
process control deviation
» Hydrogen leak from the flange of Electrolyzer inside the container

*For Jet fire scenario, the barrier effect of the container and shield wall is not considered in
the modeling and calculation to evaluate the consequence conservatively according to
GNMS0304 Mitigating process safety hazards on occupied buildings.

Explosion scenario

(Case 2-1) HAZID No. H-1: Release of inventory, Hydrogen leak (Inside container)
» Congested area inside Electrolyzer Container

(Case 2-2) HAZID No. H-2: Release of inventory, Hydrogen leak (Outside container)
» Congested area at shield wall surrounding Metering System

(Case 2-3) HAZID No. H-8: Overpressure, Increased hydrogen operating pressure due to
process control deviation
» Congested area inside Electrolyzer Container

*For Explosion scenario, the HVAC ventilation in Electrolyzer Container is not considered in
the modeling and calculation to evaluate the consequence conservatively according to
GNMS0304 Mitigating process safety hazards on occupied buildings.

JGC

7163




Rev. : 1

Gladstone H2 Ecosystem Project Job No. : 0-9120-20
FEA (FIRE AND EXPLOSION CONSEQUENCE BASED Doc. No. : T-00-1242-003
ANALYSIS) AND ATMOSPHERIC VENT DISPERSION SHEET 8 OF 63

STUDY REPORT

4.2 Flammability Characteristics

Flammability Characteristic of Hydrogen is indicated below:

e Lower Flammable Limit : 4vol%

e Upper Flammable Limit . 77 vol% AS/NZS IEC 80079.20.1-2019
Table 1

e Laminar Flame Speed : 3.25m/s

¢ Reactivity : High

5 ATMOSPHERIC VENT DISPERSION

Process vents subject to dispersion study are identified in Process Flow Diagram for Hydrogen
Production Facility (D-00-1223-001) as shown in Figure 5.1 below.
L]

s
g BU-01 3
OPERATORROOM e e
Jfo TKOT 8] e [ | ] e
{ SANITARY SEPTIC TANK { ¢ b
]
( puo2 1| | § |
@ANITARV SEPTICTANK ! | ~ntt M
ANITARY SEFTIGTANK, ; ey ] |
NITROGEN GENERATOR ) aeaar
{ FOR EL-01 Y >r vvvv = - - -
H i
WT-01 N EL-01
| SEE DOC NOQZTEA TEERTGIDIDFOR THE DETALS OF PFD [ PROGESS MODULE
N FROCESS MO
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NOTE7 (\ 08—

L

N
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N

(RDIGZINOTE 2) 4
N2 BOTTLE >

Figure 5.1 Process Flow Diagram for Hydrogen Production Facility (D-b0-1223-0101) Rev. 2

(Note: Exact quantities of vent lines to ATM not shown above and only indicative of the presence of these vents to ATM.)

The process conditions used in the dispersion study vary based on the scenario considered.
Refer to Section 5.1 to 5.3 for detailed information.

5.1 Hydrogen Vents from Electrolyzer Package (EL-01)

The information below is applied as inputs for the main hydrogen stack.

Venting Scenario : Intermittent

Release Direction : Upward vertically

Vent Diameter : 3in

Release Elevation : 7.36 m from grade (V-215A-101-A-DGN-020)
Release : 30°C

Temperature

Mass flow rate . 0.0132 kg/s

Composition : 99.9 % by mole of H

0.1 % by mole of H.O

The information below is applied as inputs for the secondary hydrogen stack.

Venting Scenario . Continuous
Release Direction Upward vertically
Vent Diameter : 1in
Release Elevation :  6.82 m from grade (V-215A-101-A-DGN-020)
S
N JGC
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Release : 30°C
Temperature
Mass flow rate 3.5E-05 kg/s (*)

Composition 99.9 % by mole of Hz

0.1 % by mole of H20O

(*) Not subject to dispersion study as per exception in Section 3.2

5.2 Oxygen Vents from Electrolyzer Package (EL-01)

The information below is applied as inputs for the main oxygen stack.

Continuous
Upward inclined at 45 deg

Venting Scenario
Release Direction

(V-215A-101-A-DGN-020)

(V-215A-101-A-DGN-010)

Vent Diameter : 3in

Release Elevation 5.88 m from grade

.'_F’e'e‘“e 13 °C (V-215A-101-A-DGN-010)
emperature

Mass flow rate : 0.106 kg/s

Composition : 99.2 % by mole of O2

0.8 % by mole of H20

The information below is applied as inputs for the secondary oxygen stack.

Continuous
Upward inclined at 45 deg

Venting Scenario
Release Direction

Vent Diameter : 1in

Release Elevation 4.63 m from grade
Release 25 oC

Temperature

Mass flow rate 0.0012 kg/s
Composition 99.2 % by mole of O2

0.8 % by mole of H20

(V-215A-101-A-DGN-020)

5.3 Nitrogen Vents from Nitrogen Generator and Electrolyzer Package (EL-01)

For the dispersion of nitrogen, two vents are subject for analysis. Vent A is from Nitrogen

Generator for EL-01, and Vent B is from Electrolyzer Package, EL-01.

The information below is applied as inputs for Vent A.

Venting Scenario Continuous
Release Direction : Horizontal
Vent Diameter : 1in

Release Elevation 3 m from grade
Release 40 °C

Temperature

Mass flow rate 0.0035 kg/s
Composition 99.9 % by mole of N2

0.1 % by mole of O2

(assumption only)
(assumption only)
(assumption only)

JGC
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The information below is applied as inputs for Vent B.

Venting Scenario : Continuous

Release Direction : Horizontal

Vent Diameter : 1in

Release Elevation : 3 m from grade (assumption only)
Release o

Temperature 40°C

Mass flow rate : 0.0021 kg/s D-00-1223-001
Composition : 99.93 % by mole of N2

0.07 % by mole of O2

6 STUDY CONDITIONS

FEA and ATM Vent dispersion studies are evaluated as per the following basis:
6.1 Process Information

The following process information used in modelling scenarios are listed below:

1. Process Flow Diagram (PFD)
e Document No. D-00-1223-001
e  Document Title: Process Flow Diagram for Hydrogen Production Facility
e Revision No. 2

2. Plot Plan (*)
e Document No. D-00-1225-001
e Document Title: Plot Plan
e Revision No. 2 as per Attachment-2
(*) Note: The FEA Study and ATM Vent Dispersion Studies serve as input to succeeding
plot plan revision for the safety distances in siting of the buildings and process equipment.

3. Piping and Instrumentation Diagram
e Document No. D-00-1225-102
e Document Title: Piping and Instrumentation Diagram for Hydrogen
Production Facility
e Revision No. 2

6.2 Weather Condition
Table 6.1 Weather Condition

' " 1.5/F (F — Stable; Night time)
Wind Condition (Note 1) 5/D (D — Neutral: Day fime)
Average Ambient Air Temperature 25°C
Average Relative Humidity 59 % at 3 PM
Design Solar Radiation Flux 1.2 kW/m? (Note 2)
Surface Roughness 0.183 m over land (Note 2)
Notes:

(1) Based on Mitigating process safety hazards on occupied buildings, GNMS0304.
(2) Based on site conditions

JGC
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6.3 Operating Condition

Operating conditions for Electrolyzer Container and Metering System are summarized in

Table 6.2.

Table 6.2 Operating Condition

Electrolyzer | Metering System
Operating Pressure [barg] 30 30
Design Pressure [barg] 40 40
Flow Rate [Nm?3/hr] 535.2 535.2
Inventory (Note 2) negligible

Pressure requirements for each jet fire and explosion case are listed in Table 6.3.

Table 6.3 Pressure Requirement

Applicable Case Pressure, barg Basis
Case 1-1
82:: ;ﬁ 30 Operating Pressure
Case 2-2
Case 1-3 120 3 x Design Pressure,
Case 2-3 (Note 2) (3x40) (Note 1)

Notes:

1 Based on Mitigating process safety hazards on occupied buildings, GNMS0304.
(2) Based on process volume occupation ratio (Refer to Section 6.5). Inventory will be
completely discharged within 1~2 seconds even in process operating pressure (30 barg).
Therefore, higher process pressure due to process control deviation such as Case 2-3
does not change the leaked flammable gas volume. Finally, there is no difference in the
explosion model between Case 2-1 and 2-3.

(*) Based on the latest available Vendor information (V-215A-101-A-DGN-041/020)

6.4 Jet Fire Condition

The end-point criteria for Jet Fire Scenario are summarized below:

Release Material and Phase
H. Piping Size
Leak Hole Size

(Full bore rupture of 1” piping)

Leak Elevation
Leak Direction
Model

Hydrogen vapour only
1inch

25 mm

1 m above grade
Horizontal
Miller

6.5 Vapor Cloud Explosion (Multi Energy Model) Condition

Vacancy ratio considered for the flammable gas volume considers vacant level to be filled
with stoichiometric mixture of fuel and air per TNO CPR 14E.

The end-point criteria for Vapor Cloud Explosion Scenario are summarized for Case

2-1/2-3 and 2-2, respectively.

JGC
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Applicable for Case 2-1 and 2-3:
Explosion Efficiency Method

Explosion Strength

H2Mass Inventory

Process Room Volume
Process Room Vacancy Ratio
Flammable Gas Volume

Mass Inventory in Stoichiometric
Ratio with Air

Applicable for Case 2-2:
Explosion Efficiency Method

Explosion Strength
Flammable Gas in Stoichiometric

100% efficiency
7

3.3 kg

49.4 m3

77.6 %

38.3 m® (49.4 m® x 77.6%)
(Refer to ATTACHMENT-1)

0.97 kg

100% efficiency
7

Ratio with Air 0.576 kg
Confined Gas Volume
(based on 10ft high cube-shaped 18 md
container)

6.6 Atmospheric Vent Dispersion Condition

The end-point criteria for the dispersion analysis and safe location criteria are discussed in

Table 6.4 and 6.5, respectively.

Table 6.4 Dispersion Criteria

Component Criteria
Flammable Gas 50 % LFL

'Ic;girmal Radiation from Ignited Flammable 4 KW/m?

O2 Enriched Atmosphere 02> 23.5%
Asphyxiation 02<19.5%

Table 6.5 Safe Location Criteria
Dslsper5|_on Safe Location Criteria
cenario

Hydrogen (Hz)
Dispersion

contour

Equipment and building shall not be within half LFL (Lower Flammable
Limit) because there is possibility of fire event within half LFL.

Operator shall be restricted the access into 4 kW/m2 thermal radiation

Oxygen (O2)
Dispersion

Operator shall be restricted the access into 23.5 % of Oxygen.

Nitrogen (N2)
Dispersion

Operator shall be restricted the access into 19.5 % of Oxygen

6.7 Tolerability Criteria

The consequence brought by Major Hazard shall be assessed with tolerability criteria to
determine severity level or building design. The severity level for the facility owned by Rio
Tinto shall be determined with the tolerability criteria that is defined in Rio Tinto Standard,
GNMS0304 Mitigating process safety hazards on occupied buildings.

S

- A
) oty 2
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Tolerability Criteria for fire and explosion are indicated below.
6.7.1 Tolerability Criteria for Control Room and Public Road
6.7.1.1 Criteria for the Effect of Heat Radiation

Summarized below are the end-point criteria used in the study for the effect of Heat Radiation
which are also discussed in Table 6.6:

4 kW/m? . For People
12.5 kW/m? . For Wood / Plastic (Building)
37.5 kWim? . For Equipment

Table 6.6 Effects of Thermal Radiation

Radiation
(kW/m?) Observed Effect
Sufficient to cause damage to process equipment.
37.5 Minimum energy to be required to ignite wood at indefinitely long
exposures.
Minimum energy required for piloted ignition of wood, melting of plastic
12.5 :
tubing (Note 1).
9.5 Pain threshold reached after 8s; second degree burns after 20s.
4.0 Sufficient to cause pain to personnel if unable to reach cover within 20s;
) however, blistering of the skin (second degree burns) is likely; 0 % lethality
1.6 Will cause no discomfort for long exposure
Notes:
(1) Within the piloted ignition distance, ignition of an occupied building would occur as a result
of the ignition of easily combustible materials by thermal radiation. These buildings can
provide protection to occupants until ignition occurs. Locating these buildings beyond the
piloted ignition distance, buildings are assumed to afford protection from fires indefinitely.

*Guidelines for Evaluating the characteristics of Vapor Cloud Explosions, Flash Fires, and
BLEVEs; CCPS (1994).

6.7.1.2 Criteria for the Effect of Blast Load

Summarized below are the end-point criteria used in the study for the effect of Blast Load
which are also discussed in Table 6.7:

20.7 mbarg . (=0.3 psig, Safe Distance)
69.0 mbarg : (=1.0psig)
1379 mbarg  : (=2.0 psig)

Table 6.7 Damage Effects associated with Explosion Overpressures

Pres_sure Level of Damage
(psig)
0.02 Annoying noise (137 dB), if of low frequency (10-15 Hz)
0.03 Occasional breaking of large glass windows already under strain
0.04 Loud noise (143 dB). Sonic boom glass failure

JGC
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Pr(;zis;)re Level of Damage

0.1 Breakage of small windows under strain

0.15 Typical pressure for glass breakage
“Safe distance” (probability of 0.95 no serious damage beyond this value)

0.3 Missile limit
Some damage to house ceilings; 10% window glass broken

0.4 Limited minor structural damage

0.5-1.0 Large and small windows usually shattered

0.7 Minor damage to house structures

1.0 Partial demolition of houses, made uninhabitable
Corrugated asbestos shattered

1-2 Corrugated steel or aluminum panels, fastenings fail, followed by buckling
Wood panels (standard housing) fastening fail, panels blown in

1.3 Steel frame of clad building slightly distorted

2.0 Partial collapse of walls and roofs of houses

2-3 Concrete or cinder block walls, not reinforced, shattered

2.3 Lower limit of serious structural damage

2.5 50% destruction of brickwork of houses

*Diagnostic Features of Explosion Damage, 6th International Meeting on Forensic; CCPS (1994)

6.7.2

Tolerability Criteria for the Facility Owned by Rio Tinto

Severity Criteria are defined in Rio Tinto Standard, GNMS0304 Mitigating process safety
hazards on occupied buildings, as below.

Table 6.8 Severity criteria

Severity
Level

Qyerpressure

Thermal Radiation

Hypoxia [C2
concentration]

Toxin )
Concentration'

Enguifment™

1

2kPato 7kPa

2.5kWim*to 5
KWim?

14% to 17%

2

TkPa to 15kPa

SkWim*to 13
KWim?®

12% to 14%

Between AEGL1
and AEGLZ2

Below 150mm

150mm to 250mm

15kPa to 20kPa

13 kWim2to 23
KWim?

20kPa to 35kPa

23 kWim?to 35
KWim?

10% to 12%

Between AEGL2
and AEGL3

Above 250mm

35kPato 70 kPa

Above T0kPa

Above 35 KWim?

10%

Above AEGL3

*GNMS0304 Mitigating process safety hazards on occupied buildings

Furthermore, initial acceptance criteria are defined in Rio Tinto Standard, GNMS0304
Mitigating process safety hazards on occupied buildings. Initial acceptance shall be
evaluated by Table 6.9 with Severity level determined by Table 6.8. All buildings by Rio Tinto,

including nearby RTA Warehouse to be evaluated are categorized “Operation Building”.
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Table 6.9 Initial Acceptance Criteria - Consequence based analysis

Severity | Operations Building Service Building, including Administration Building and at

Level Temporary / Portable the Site Boundary
Accommodation’

i Tolerable Tolerable if risk management Tolerable if risk management
measures implemented to a level | measures implemented to a level
commensurate for green zone. commensurate for yellow zone

2 Tolerable if risk management Tolerable Iif isk management Detailed analysis required or

measures implemented to a level | measures implemented to a level | treated as not tolerable
commensurate for green zone. commensurate for yellow zone

3 Tolerable if risk management Detailed analysis required or Detailed analysis required or

measures implemented to a level | treated as not tolerable (Mot treated as not tolerable
commensurate for yellow zone tolerable for temporary / portable
buildings)

4 Detailed analysis required or Detailed analysis required or Detailed analysis required or

treated as not talerable freated as not tolerable treated as not tolerahle

5 Detailed analysis required or

treated as not tolerable

* GNMS0304 Mitigating process safety hazards on occupied buildings

7 STUDY RESULTS

The following subsections show the results for the Jet Fire Scenario, Vapor Cloud Explosion
Scenario, and the ATM Vent Dispersion Analysis. Furthermore, Section 7.3 presents whether
each concern areas has sufficient safety distance. Contours on plot plan are shown in

Attachment-3.

71 Jet Fire Scenario Results
The calculation results for Cases 1-1, 1-2, and 1-3 generated from the Jet Fire scenario are
summarized in Table 7.1 below.
Table 7.1. Jet Fire Scenario Result Summary
Flame Heat Radiation
Length 4 kKW/m? 12.5 kW/m? 37.5 kW/m?
1.5/F | 5/D | 1.5/F | 5D | 1.5/F | 5D | 1.5/F | 5D Reference
m m m m m m m m
Case 1-1 16.2 16.2 31.5 31.5 21.5 21.5 17.0 17.0 Figure 1-1 to 1-6
Case 1-2 16.0 16.0 31.3 31.3 21.3 21.3 16.9 16.9 Figure 2-1 to 2-6
Case1-3 | 29.5 | 295 56.2 56.2 38.6 38.6 30.7 30.7 | Figure 3-1to 3-6

As a result, the required distance is 56.2 m for person, and 38.6 m for buildings.
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711 Case 1-1: Hydrogen Leak from the flange of Electrolyzer inside the container

Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire

1 I T T T T
2 1 — Category 1.5/F @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg] |
= Category 1.5/F @ 12.5 KW/m2 [Milier model] [Crosswind angle 0 deg]
= Category 1.5/F @ 37.5 kW/m2 [Miller model] [Crosswind angle 0 deg]
o0 i S == Category 1.5/F flame shape 1
10 \\
5 Eas e
= J
“ B
_m //
-20 bt
-30 -20 -10 a 10 20 30 40 50 60 70 a0 a0
X m]
Figure 1.1 Jet Fire Heat Radiation Contour 1 m from the grade, Plan View (Wind: 1.5/F)
Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire
T T T T
30 — Category 1.5/F @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg]
3 ]

= Category 1.5/F @ 12.5 kW/m2 [Miller model] [Crosswind angle 0 degl
=— Category 1.5/F @ 37.5 kW/m2 [Miller model] [Crasswind angle 0 deg]
* Category 1.5/F flame shape

20- e

Z[m]

‘FD: / \

-20 -10 0 10 20 30 40 50 60
XIm]

Figure 1.2 Jet Fire Heat Radiation Contour 1 m from the grade, Side View (Wind: 1.5/F)
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Radiation vs Distance for Jet Fire
Leak_25mm - Jet fire

2000
=8 Category 1.5/F

1500

Radiation Level [kW/m2]
8
S

1 /__ R=58.7m
500

Max. Heat Radiation = 1.69 kW/m2
0 t

] 20 40 60 80 100 120 140 160 “80 200 220
Distance along transect [m]

Figure 1.3 Radiation Level vs Distance (Wind: 1.5/F)

Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire

= Category 5/D @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg]
= Category 5/D @ 12.5 kW/m2 [Miller model] [Crosswind angle 0 deg]
20 il — Category 5/D @ 37.5 kW/m2 [Miller model] [Crosswind angle 0 deg] | |

Eim
Se=aEEEREl

S Eaiipa

220 S Pl

Y [m]

-30 =20 -10 0 10 20 30 40 50 60 70 80
XIm]

Figure 1.4 Jet Fire Heat Radiation Contour 1 m from the grade, Plan View (Wind: 5/D)
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Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire

T T T I
] — Category 5/D @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg] |
30 = Category 5/D @ 12.5 kW/m2 [Miller model] [Crosswind angle 0 deg]
= Category 5/D @ 37.5 kW/m2 [Miller model] [Crosswind angle 0 deg]
= Category 5/D flame shape
E
™~ ——.\
10 \
0 an ﬂ
-20 -10 0 10 20 30 40 50 60

X [m]

Figure 1.5 Jet Fire Heat Radiation Contour 1 m from the grade, Side View (Wind: 5/D)

Radiation vs Distance for Jet Fire
Leak_25mm - Jet fire

2000

1500 ] !

= Category 5/D

=]
S
S

Radiation Level [kW/m2]

/__ R=58.7m
500 Max. Heat Radiation = 1.69 kW/m2
o" f
0 20 40 60 80 100 120 140 160 180 200 220

Distance along transect [m]

Figure 1.6 Radiation Level vs Distance (Wind: 5/D)
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71.2 Case 1-2: Hydrogen Leak from the flange of Metering System

Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire

I I I I I
— Category 1.5/F @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg]

— Category 1.5/F @ 12.5 kW/m2 [Miller model] [Crosswind angle 0 deg]
20 | L T ~— (Category 1.5/F @ 37.5 kW/m2 [Miller model] [Crosswind angle 0 deg] [7]

\ = Category 1.5/F flame shape
10 7 \ \
[ eananmsd)
= 0 \ / / /
10 \ ///
204 = AREERERS o
-20 -10 0 10 IZDI I30I I4OI ISDI ‘SDI ITUI ISD
X [m]
Figure 2.1 Jet Fire Heat Radiation Contour 1 m from the grade, Plan View (Wind: 1.5/F)
Standalone Jet Fire Radiation on a Plane
Leak_25mm - Jet fire
n I 1 I I

= Category 1.5/F @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg]

— Category 1.5/F @ 12.5 kW/m2 [Miller model] [Crosswind angle O deg}

— (Category 1.5/F @ 37.5 kW/m2 [Miller model] [Crosswind angle 0 deg]
* Category 1.5/F flame shape
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]
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Figure 2.2 Jet Fire Heat Radiation Contour 1 m from the grade, Side View (Wind: 1.5/F)
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Radiation vs Distance for Jet Fire
Leak_25mm - Jet fire
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Figure 2.3 Radiation Level vs Distance (Wind: 1.5/F)

Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire

T T T T T T
— Category 5/D @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg]
| — Category 5/D @ 12.3 kW/m2 [Miller model] [Crosswind angle 0 deg]
20 — = Category 5/D @ 37.5 kW/m2 [Miller model] [Crosswind angle 0 deg] ||
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Figure 2.4 Jet Fire Heat Radiation Contour 1 m from the grade, Plan View (Wind: 5/D)
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Standalone Jet Fire Radiation on a Plane
Leak_25mm - Jet fire

30

— Category 5/D @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg]
= Category 5/D @ 12.5 kW/m2 [Miller modei] [Crosswind angle 0 deg]
— Category 5/D @ 37.5 kW/m2 [Miller model] [Crosswind angle O deg]
== Category 5/D flame shape
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Figure 2.5 Jet Fire Heat Radiation Contour 1 m from the grade, Side View (Wind: 5/D)

Radiation vs Distance for Jet Fire
Leak_25mm - Jet fire
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Figure 2.6 Radiation Level vs Distance (Wind: 5/D)
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71.3 Case 1-3: Hydrogen Leak from the flange of Electrolyzer inside the container

Standalone Jet Fire Radiation on a Plane

Leak 25mm - Jet fire
I 1 I 1 I

40 — Category 1.5/F @ 4 kW/m2 [Miller model] [Crosswind angle 0 deg] H

— Category 1.5/F @ 125 kW/m2 [Miller model] [Crosswind angle 0 deg]

= Category 1.5/F @ 37.5 kW/m2 [Miller model] [Crosswind angle 0 deg]
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Figure 3.1 Jet Fire Heat Radiation Contour 1 m from the grade, Plan View (Wind: 1.5/F)
Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire
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Figure 3.2 Jet Fire Heat Radiation Contour 1 m from the grade, Plan View (Wind: 5/D)
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Radiation vs Distance for Jet Fire
Leak_25mm - Jet fire
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Figure 3.3 Radiation Level vs Distance (Wind: 1.5/F)

Standalone Jet Fire Radiation on a Plane
Leak_25mm - Jet fire
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Figure 3.4 Jet Fire Heat Radiation Contour 1 m from the grade, Side View (Wind: 1.5/F)
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Standalone Jet Fire Radiation on a Plane
Leak 25mm - Jet fire
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Figure 3.5 Jet Fire Heat Radiation Contour 1 m from the grade, Side View (Wind: 5/D)

Radiation vs Distance for Jet Fire
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Figure 3.6 Radiation Level vs Distance (Wind: 5/D)
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7.2 Vapor Cloud Explosion Scenario Results

The calculation results for Cases 2-1, 2-2, and 2-3 generated from the Explosion scenario are
summarized in Table 7.2 below.

Table 7.2 Explosion Scenario Result Summary
Over Pressure

20.7 mbarg 69.0 mbarg 137.9 mbarg ROIETONEe
1.5/F 5/D 1.5/F 5/D 1.5/F 5/D
m m m m m m

Case 21 117.4 | 117.4 39.9 39.9 22.8 22.8 | Figures 4-1to 4-4
Case 2-2 97.5 97.5 33.2 33.2 19.0 19.0 | Figures 5-1 to 5-4
Case 2-3 | 1174 | 117.4 39.9 39.9 22.8 22.8 | Figures 6-1to 6-4

As a result, the required distance is 117.4 m for person, and 39.9 m for buildings.

Reference figures are shown on the succeeding pages.
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7.21 Case 2-1: Congested area inside Electrolyzer Container

Early Explosion Overpressure Radii
Multi-energy explosion
150 L L
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Figure 4.1 Explosion Overpressure Contour, Plan View (Wind: 1.5/F)

Early Explosion Overpressure vs Distance
Multi-energy explosion

I
= Category 1.5/F - Confined 1

o
™

o
o

Overpressure (gauge) [bar]

o
~

R =58.7 m (frem Electrolyzer to Facility Owned by Rio Tinto)
Overpressure =44.5 mbarg

Tl

0 —— —— —_— — ——
0 20 40 60 80 100 120 140 160 180 20C
Distance downwind [m]

Figure 4.2 Explosion Overpressure vs Distance (Wind: 1.5/F)
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Early Explosion Overpressure Radii
Multi-energy explosion
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Figure 4.3 Explosion Overpressure Contour, Plan View (Wind: 5/D)
Early Explosion Overpressure vs Distance
Multi-energy explosion
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Figure 4.4 Explosion Overpressure vs Distance (Wind: 5/D)
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7.2.2 Case 2-2: Congested area at shield surrounding Metering System

Early Explosion Overpressure Radii
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Figure 5.1 Explosion Overpressure Contour, Plan View (Wind: 1.5/F)

Early Explosion Overpressure vs Distance
Multi-energy explosion
1= I I

— Category 1.5/F - Confined 1 r

=
o

Overpressure (gauge) [bar]

34
X

R =65.8 m (from Metering System to Facility Owned by Rio Tinto)
Overpressure = 31.9 mbarg

pimm=
\

0 20 40 60 80 100 120 140 160 180 200
Distance dawnwind [m]

Figure 5.2 Explosion Overpressure vs Distance (Wind: 1.5/F)

P ——

JGC

28 /63




Rev. : 1

Gladstone H2 Ecosystem Project Job No. : 0-9120-20

FEA (FIRE AND EXPLOSION CONSEQUENCE BASED Doc. No. : T-00-1242-003
ANALYSIS) AND ATMOSPHERIC VENT DISPERSION SHEET 29 OF 63
STUDY REPORT

Early Explosion Overpressure Radii
Multi-energy explosion

100 = Category 5/D 0.0207 bar 4

\ — Category 5/D 0.069 bar
) /

\ = Category 5/D 0.1378 bar

e
I
.y,

s o

R i i o 5

Distance Crosswind [m]
L]

=100
-250 -200 -150 -100 -50 0 50 100 150 200 250
Distance downwind [m]
Figure 5.3 Explosion Overpressure Contour, Plan View (Wind: 5/D)
Early Explosion Overpressure vs Distance

Multi-energy explosion

1 = I I

= Categary 5/D - Confined 1 (
08

o
o

e
=

Overpressure (gauge) [bar]

R =65.8 m (from Metering System te Facility Owned by Rio Tinto)
Overpressure = 31.6 mbarg

0 20 40 60 80 100 120 140 160 180 200

Distance downwind [m]

Figure 5.4 Explosion Overpressure vs Distance (Wind: 5/D)

T

JGC

29/63




Rev. : 1

Gladstone H2 Ecosystem Project Job No. : 0-9120-20
FEA (FIRE AND EXPLOSION CONSEQUENCE BASED Doc. No. : T-00-1242-003
ANALYSIS) AND ATMOSPHERIC VENT DISPERSION SHEET 30 OF 63
STUDY REPORT

7.2.3 Case 2-3: Congested area inside Electrolyzer Container
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7.3 Evaluation of Separation Distance
The summary results specified in Table 7.1 (Jet Fire Scenario) and Table 7.2 (Vapor Cloud
Explosion Scenario) are evaluated to confirm safety of separation distance from control room,
public road, and the facility owned by Rio Tinto.
7.31 Evaluation for Control Room and Public Road
Table 7.3 Evaluation for Control Room
Heat Radiation Overpressure
Distance to Required Safety Required Safety ng:;: ;ant
Object Distance to Object | Distance to Object - y
Distance
m m m YorN
Electrolyzer 431 38.6 39.9 Y
Metering System 445 21.3 33.2 Y
Table 7.4 Evaluation for Public Road
Heat Radiation Overpressure
Distance to Required Safety Required Safety ng:g ;ant
Object Distance to Object | Distance to Object - y
Distance
m m m YorN
Electrolyzer 134.5 56.2 117.4 Y
Metering System 121.0 31.3 97.5 Y
7.3.2  Evaluation for the Facility Owned by Rio Tinto
Table 7.5 Evaluation for Warehouse in Rio Tinto
Jet Fire Explosion
Severity Initial
. Affected Affected Reference
D'%iﬁ:; o Maximum Heat Maximum Level Acceptance Figures
) Radiation Over Pressure
m kW/m? mbarg - -
Figure 1.3,
1.6, 3.3,
Electrolyzer 58.7 3.65 445 1 Tolerable 3.64.2,
4.4,6.2
and 6.4
Metering Figure 2.3,
S 65.8 1.56 31.9 1 Tolerable 2.6,5.2
ystem
and 5.4

Operating Unit

Severity level for operating unit will be “Severity Level 1” and Initial Acceptance will be

32/63



Gladstone H2 Ecosystem Project
FEA (FIRE AND EXPLOSION CONSEQUENCE BASED
ANALYSIS) AND ATMOSPHERIC VENT DISPERSION

STUDY REPORT

Rev. :
Job No. :
Doc. No. :

1
0-9120-20

T-00-1242-003

SHEET 33 OF 63

“Tolerable” because distance from Operating Unit to Electrolyzer and Metering System is
longer than that from Warehouse to Electrolyzer and Metering System.

7.4 Atmospheric Vent Dispersion Study Results
Table 7.6 shows the calculation results generated from vent dispersion study for Hydrogen,
Oxygen, and Nitrogen vents.
Table 7.6 Vent Dispersion Result Summary
Dispersion Extents
Maximum Maximum Minimum
Type of Flame Length Horizontal I;Ii::tal::::; 3’;::::2:3 Reference
Study e (from grade) | (from grade) Figures
1.5/F 5/D 1.5/F 5/D 1.5/F 5/D | 1.5/IF | 5/D
m m m m m m m m
. . Figure 7.1
Dispersion - - 3.72 6.90 | 10.18 | 855 | 7.51 | 7.42 and 7.2
Main
Hydrogen Figure 8.1,
Vent Radiation 4.00 1.78 3.29 3.11 | 1167 | 961 | 6.86 | 5.36 8.2,8.3
and 8.4
Secondary
Hydrogen Dispersion study is not required. -
Vent
Main Oxygen | pispersion | - ; 265 | 289 | 7.48 | 6.76 | 5.86 | 5.87 | F'9ure 9.1,
Vent 9.2
Secondary . . ) ) Figure 9.3
Oxygen Vent Dispersion 0.85 0.54 4.79 466 | 463 | 4.63 and 9.4
Nitrogen
Vents:
Vent A Figure
(Nitrogen Dispersion - - 1.12 0.86 3.04 3.02 | 295 | 2.98 10.1 and
Generator) 10.2
Vent B .
(Electrolyzer Figure
X Dispersion - - 1.06 0.70 3.05 3.02 | 296 | 298 | 10.3 and
Nitrogen 10.4
Vent Stack) )
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7.41 Hydrogen Dispersion
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Figure 7.1 50% and 100% LFL Flammable Gas Dispersion Extent for H> Main Vent (Wind: 1.5/F)
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Figure 7.2 50% and 100% LFL Flammable Gas Dispersion Extent for H> Main Vent (Wind: 5/D)
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7.4.2 Thermal Radiation Study of Ignited Dispersed Hz Vent

Standalone Jet Fire Radiation on a Plane
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Figure 8.1 Jet Fire Heat Radiation Contour 7.36 m from the grade, Plan View (Wind: 1.5/F)
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Figure 8.2 Jet Fire Heat Radiation Contour 7.36 m from the grade, Side View (Wind: 1.5/F)
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Standalone Jet Fire Radiation on a Plane
Leak - Jet fire
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Figure 8.3 Jet Fire Heat Radiation Contour 7.36 m from the grade, Plan View (Wind: 5/D)
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Figure 8.4 Jet Fire Heat Radiation Contour 7.36 m from the grade, Side View (Wind: 5/D)
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7.4.3 Oxygen Dispersion

Side view
Leak

I T
— Category 1.5/F @ 31969 ppm

Cloud Height [m]
o
tn -

et

6
] i
55 5 :
& |
-3 ‘—25‘ -2 ‘—1.5‘ -1 I—O.S‘ 0 ‘0.5‘ T 1 T ‘I‘S' T 2I 25 3 35 4 45 5 55
Distance downwind [m]
Figure 9.1 Gas Dispersion Result for O; Main Stack
for Oz Enrichment Criteria Limit (Wind: 1.5/F)
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Figure 9.2 Gas Dispersion Result for O; Main Stack
for O2 Enrichment Criteria Limit (Wind: 5/D)
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Figure 9.3 Gas Dispersion Result for O, Secondary Stack
for O, Enrichment Criteria Limit (Wind: 1.5/F)
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Figure 9.4 Gas Dispersion Result for O, Secondary Stack
for Oz Enrichment Criteria Limit (Wind: 5/D)
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7.4.4 Nitrogen Dispersion
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Figure 10.1 Gas Dispersion Result for Vent A for Asphyxiation Criteria Limit (Wind: 1.5/F)
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Figure 10.2 Gas Dispersion Result for Vent A for Asphyxiation Criteria Limit (Wind: 5/D)
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Figure 10.3 Gas Dispersion Result for Vent B for Asphyxiation Criteria Limit (Wind: 1.5/F)
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Figure 10.4 Gas Dispersion Result for Vent B for Asphyxiation Criteria Limit (Wind: 5/D)
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8 CONCLUSION

FEA and ATM Vent Dispersion Studies are conducted in this report, which then conclude the
following:

All concern areas, buildings, and facilities have enough separation distance from Electrolyzer
Container and Metering System as per the criteria provided.

Based on the Jet Fire and Vapor Cloud Explosion results shown in Tables 7.1 and 7.2,
respectively, it is confirmed that the control room and public road have adequate separation
distances from the identified hazards as listed in Section 4.

In addition, the warehouse and facilities owned by Rio Tinto were given an evaluation of
Severity Level 1, which is categorized tolerable as per RTA STD, GNMS0304 Mitigating
process safety hazards on occupied buildings.

Furthermore, the calculation results from the atmospheric vent dispersion study provide the
following conclusion:

e The main Hz vent can be installed 7.36 m above grade. It is recommended to avoid
installation of ignition sources (i.e., equipment or building) within 6.9 m radius from the
current location of vent and 7.36 m above the grade.

¢ For the secondary Hz vent, the released hydrogen gas was only minimal and considered
insignificant. Thus, dispersion study is not required as hazardous atmosphere is not
expected to happen.

e The main O vent can be installed 5.9 m above grade. It is prohibited to allow any access
to operators within 2.9 m radius from the vent and 5.9 m ~ 7.5 m above grade.

e The secondary Oz vent can be installed 4.63 m above grade. It is prohibited to allow any
access to operators within 0.9 m radius from the vent and 4.6 m ~ 4.7 m above grade.

e The nitrogen vents from Nitrogen Electrolyzer (Vent A) and Electrolyzer Package (Vent B)
shall be installed at least 3 m above the working platform to ensure safety location criteria
is applied and operator is not exposed to less than 19.5% O, atmosphere.

In general, the current location and height of all the vents listed in Table 7.6 are acceptable.
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Sumitomo Hydrogen Project

APPENDIX D CLOSE-OUT OF MHFU RECOMMENDATION
GLADSTONE H2 ECOSYSTEM PROJECT

Tetra Tech Coffey
754-MELEN233288_RO03
Date: 20 June 2024



108/04d wol1sAs09] gH auoispe1n

uonepuawiwoday N4HW 40 1n0-3s01)




100(01d WISAS0d ZH Quolspe|n)

IVILN3AIANOD

V4
=]
=
>
-
m
=]
o
hat
9
=
>
2
n
(o]
S
Q
=
2
&~
S
2
=
&

. 'Sainssaud |013u09 0] SjudA (3sejq) uoisojdxa Jo
pajjeisul papuawiwodal N4HW obewep jaudelys pue suoisojdxa ainssaid
-ybBi1y AisA ul pajinsal aAey Yya1ym ‘siauiejuod pajuaAun ui suoisojdxy, <

L # UonepusWWOodaY N4HW 'V



100(01d WISAS0d ZH Quolspe|n)

IVILN3AIANOD

UonejuaLLINGsul
o uooaes jeuslew bBe palspisuod
aq o suoneauad usbolpAy suiebe uonasjold -

Copyright 2023 by JGC CORPORATION

“pead 2ijgnd
10} Agenadss eare Buipunouns 21 o} CUBU3DS
Sy uo uoisoidxa pue a1y Jo Pedun ayy Apis - Swiay
. ~ Bupued [BOUD3[@  pUE  UDHEJUSWINASUI
‘doysxiom 20ueUSIURW ‘Wood joRuod Bunsixs se J0j  UORDSIRS  IYQEINS  pue
uyans easersbuiping paidnodo pue ssuwieod Wid uoledyisse|D Baly Snopiezeq -
Usamiaq aauelsip uonesedas ybnous senjead - UMOD-INUS OYAH (Jaurejuod

‘uonedyads SO L jo ased ul Yo wuys Aousbiawl - apisul)
ORf U Souepiodde Ul uawdinba [eauaRE
10) jooud-uoisodxa 1o Aussa um:Eﬁm:U-.

DIWAH AQ uohenush Iy -
lopapg sen g a4 - ||

co_pmo_EEm_u_ plezeH °L
piezey ayl Suipueisiapun

asuodsay g




100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

" ‘sBuip|ing paidnaao uo spiezey Alajes ssadoud Bunebiniiy ¥0S0SINND _
01 Buipioooe Aj@AeAlasuod aduanbasuod ay) sjenjeas 0] uole|ndjed pue Buiepow mﬁ_
! Ul P2JopISUOD JoU SI Jauleluos JozAjo1199]|3 Ul Uole|IusA DYAH U1 ‘oleusas uoisojdxg Jo4, |

b or o0 ov o» ov o» od o o o or o» or or or or or od o» or or or or or or o o o» a» o b

Copyright 2023 by JGC CORPORATION

Jaureluon JazAjoJ109|3 apisul eale paisabuon «
uonelAap |01u02 ssaso0ud
0] @np ainssald Bunelado usboipAy pasealou| ‘ainssaldian) :8-H ON QIZVH (g-7 aseD)

wa1sAs Buusiay Buipunouns |jem plaiys Je eale paissbuon «
(1aurejuo? apIsinO) yes| usboipAH ‘AlojuaAul Jo ases|ay Z-H ON aIZVvH (z-z aseD)

Jauleluon JazAjoJjo9|3 apisul eale payssbuony  «
(Jaurejuo9 apisu|) yes| usbolpAH ‘Aiojusaul Jo ases|ay :L-H ON AIZvH (1-z esen)

Ol1eu29s uolsojdxg

0lleuadg uoisojdx3 — uonenjeay aouanbasuo) g
piezey ayl Suipueisiapun




100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

uolsojdxa Joj jenuajod yium saniioe) jeliisnpul 1ayio
01 pasedw oo moj AjaAneyal sipueid 10jid siyy ur asaydsowie sjqgewwie)) Jo A1ojusaul

V4
=]
=
>
-
m
=]
o
@}
9
=
>
2
n
(o]
S
Q
=
2
I
S
2
=
&

Y yum oley

B3 /60 : 211}2W0IY2101S Ul AJoJUuSAU] SSel

(%9°LL X (W #'6¥) (W €8¢ SWN|OA SED 8|qewwe]
% QL) oney AoueoseA Wooy ss820.d

W ey 3WN[OA WO0Y $$3201d

Byge - Kiojuaau) sselp 2H

} 3 ybuaig uoisojdxg

-€-¢ PUE |-¢ 9sSED 10} 3|qedljday

‘Alennoadsal ‘Z-z pue ¢-7/1-¢
ase) 1o} Mojad pazuewwnS ale oLeuadg uoisojdx3 pnol) lodea Joj elsld julod-pus ayl

uonipuo) (jspo ABiau3z nin) uoisojdxg pno|) Jodep

slalaweled indu| — uolnenjeay aouanbasuo) ‘¢
piezey ayl Suipueisiapun



I 100[01J WOISAS0dH ZH QU0ISpe[H)

(7661) SJOD dlsusiod uo Bupssjy [euoneulaiu] yig ‘abeweq uoisojdx3 jo sainjead opsoubelq, VILNIQINOD
SaSNOY JO YIOMYOLIQ JO UOIONIIS3P %05 Gz
abewep [Binjonis SNOLISS JO HLUI| JaM0oT 4
paiseys ‘padlojuial JoU ‘S|[em ¥20|q JBPUID 10 3)310U07) ¢-Z
SasNoY JO SJo0l pue s|jem Jo asde||0d |eled 0'Z
PSLIOISIP ARUDIIS DUIP|ING PEJO JO SWEl) [9815 g1
ul umolq sjaued ‘jie) bulusise) (buisnoy piepuels) sjaued poopn
Buipong Ag pamojjo) ‘|ies sbulusisel ‘sjsued wnuilune 1o |sa1s pajebnuo) Z-1
pajaneys sojsagse pajebniic)
9|(eJIqequIlUn speLwl Sasnhoy JO UORI[OWSp [ENlEd 0L
palaneys Ajjensn smopuim |[ews pue ablie’ 0'L-S0
abewep [BIN}ONJS Joul pajil 0
uayoIq ssejb mopuim 9,0 ] -SBulji20 asnoy o} abewep awog
Juiij sjissiy €0
(snjena siy} puofaq sbewep snouss ou g 'Q Jo Alpgeqold) souelsip ales,
abeyEes.(] SSe|D JO) 2INSsa.d [Ed1aA ] Gl O
Ule}s Japun smopuim [[ews jo abeyealg 10 B119111D
ainjie} sse|b wooq 21uos “(gp ¢i)) 8siou pno 00
uretis Japun Apealje smopuim sse|b abie| jo Bupjealq |euoisead) €00 CO_wO._me — uollenjeny
(zH G1-01) Aouanbay moj jo i (gp Zg|) asiou Bulhouuy 200 aouan _umm:oO e
afbeweq Jo |2Aa7] m._n%m_mmmwn_ piezey

sainssaldianQ uoiso|dx3 yim pajeloosse s1oau] abeweq /g a|qel

ayj} Suipueilsiapu




sBuipjing paidnooo uo spiezey Ajsjes sseoold BunebiniN FOSOSIIND .

BUDZ MO|[af 10} BIBINSUSLLILLOD
[ong| B 0} paluBWSIdLU SeINs BaW

100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

sBuipjing paidnooo uo spiezey Aajes ssaoold Bunebiiiy FOSOSINND.

JuswebeuEW ¥EU )l B[QEISO ] [
“BaU0Z uaall 10 S1BINSUSLLLIGCD
il | |2A2) B 0 pajus Wwaidun ssunsesw | (@3] B 0] peluswsidiul sains eaw
B ] jusiusBeuE L ¥SU 1 Sjgels|o | usiisbeusw ysu i 3jgeiso | T
BUOZ MOj|9A 10} DIEINSUSWILWLOD “SU0Z Usall 10) S1BINSUSWILWLGD
|sag| £ o payuswsidn semsesw | 9A3) B 0 pajususidul saansesw
Iuswabeue L ¥si ) S|geI8jo | JuswsbeuELL HSI1 ) S|gEI8|0 ] ajqeiso] L
LUOHEROWWMOIDY
Alepunog 2us 243 sjqelod / Alejoduwia | |9A97
je pue Buipjing uopensuIWpY Buipnjoul ‘Buipping 821n18g Buipiing suoneladg | Ajusass

sisf|eue paseq sousnbasuon - els} 2ouedaoy [eliu| §°9 d]qel

fyayes ssaooid Buneby FOSOSIND ‘PIepuels ol oy Ul pau

e119111D uolso)dx]

EJH0L 3A0TY .9
£193v n00y %0L | AUMASESAOQY | BN 0LO)EJNSE o5
SAUARN
SE O UMY £2 EUSE 01 BN0Z ¥
£793y pue S
Wwsz sroay | 2193V Ussmiag %Z1 01 %01 £2 01 /MY EL EAN0Z 01 EiG) £
/AN
WWIOSZ 0} WW0G| %P1 01 %Z1 £1 01 WA Ed¥G) Ol Bl z
Wwgs | Mojeg 193y pue Y |
1193Y Usameg %LL 01 %1 5 Ol ;W/MNS BdiL Of BdHT 1
& UDNENUSIU0D [uoneguaIuod |aas]
slusluEnBuz umoL 0] exodfn | uonemex feusy amssaidisa0 | Ausres

BLISILO AlI3ASS g9 3|qeL

(isdzo1l)

(1sd L0y £°0)

‘mofaq se ‘sbuipjing paidnooo uo spiezey

1J3p ale eusiuy AuUsAsg

uonen)eA aouanbasuo) 'g
piezey ayj suipuelsiapun



100(01d WISAS0d ZH Quolspe|n)

Y

L,. . IVIIN3AIINOD

- WF A=K 7S B A5 e 053
5 ¥ 3T 958D

V4
=]
=
>
-
m
=]
o
hat
9
=
>
2
n
(o]
S
Q
=
2
I
S
2
=
&

WEZL=y /5 ¥ 45| Tieq gL
i ECL Y TEsE]

1)NSay — uonenjeag sousnbasuon 'z
piezey ayy Suipueisiapun




100[01J WOISAS0dH ZH QU0ISpe[H)

"SJUBLLIYSIIGRISS 1BIDIaWILLIOD PUE S]JOOYDS ‘Sayainyd Se yons saiijiog)
d 12011110 wWoJy ey Ajpusioiyns pue Aujoe) jeliisnpul ue ul paedo) sijueid 100d Y 1 usaimos

i ﬁ b T il ! L a
: m wo'Le=y ‘a/S ® 4/5°L ‘Brequi 0’69
Wy'/LL=4 ‘Q/S® 4/S1 QEE L om >.7 osen
.. Sg®lzesed T =

wz'L6=y ‘q/s ® /57| ‘Brequ £ 0T

(Al Em 6E=4 ‘0I5 B 4/5') ,QEE 069
¢-g 9seg SeX

€°C 7% -C ®SED pyyno

ﬁ/ S

1o BuEsL 33 J0)7°S 0} J3fal)

..,..
(T1'esulz sige o) Jsjal) G
- ,
az=) SOl BAEL DS
'L =) 16QW 069 J@w\w
‘0= Brequ 0z A ~ P W
1 5819 40 32342 3y} 10} EUBIID s

L il | gzaesen Y
Zle Zhe E-Tasel
Ll il Lz aseD
w w
as 46k
Buegru ;07
13AQ

S uoiso|dx3

._muh_ob_om__m WOl WS S|
S<Ow__ NOSNYH)peoy 2ljand

1)NS8yYy — uoljenjeA eousanbasuon 'g
piezey ayl Suipueisiapun



100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

‘JOAS] 91(8J13]10] Ul Sl Jaule1u09 ssaoo0.d
JO UOISO)dxa 0] paleIoOSSE YSIJ ‘UoI1BN)BAS BAO(E 8] UO pasedq

Copyright 2023 by JGC CORPORATION

. sBuiping paidnaao uo spiezey Alajes ssadold
Bunebniy FOSOSWND 'ALS V1Y 18d se s|geis|o] pazuobajed si yoiym °| |aas] AQusass
10 uonenjeas ue usaib aiem ojul] oy AQ psumo Ssijijide] pue asnoysiem syl ‘uolippe uj

¥ Uoipoas ul palsl| se splezey payijuspl a4} wWolj ssiuelsip
uoneledas sienbape saey peol 2gnd pue wWood [0NUod Syl 18yl pauuyuod si i ‘Aleandadsal
2/ puB ) S8|ge| ul umoys synsal uoisojdx3 pnojn Jodep pue an{ i8¢ 8yl uo paseqg

‘papiaoid eusild ay) Jad se welsAg buusialy pue lasuleiuo)
18zAjonos|g wol sauelsip uoneledss ybnous aaey sanijioe] pue ‘sbuipjing ‘seale Waduod |y

S11hsay Jo Alewwng — uollenjeA aouanbasuo) °g
piezey ayl Suipueisiapun



100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

z
=
L)
>
4
m
o
o
@}
Qo
=
F
=
[2e
(o]
S
(o]
=
2
-
>
=
=
o

‘uonejuswa|dwli oy a|ge|ieAe Sainsesw
uononpal ysii e[qedijoeid Jaypun} ou aJe ajay] ‘)l Ajuo pue ‘JI 8|gels|ol paiepIsSuod si ysiy “S[qeis|o]
P213pISUOD A|[EDIJEWOINE SI JEeU] 3SH JO JILLI| JOMO[ OU SI @1ay] Jeyl S| 4N|V4S Jo 10adse Aay v

"suonolpsLn( Auew
ul uone|sibal A1ajes ui Juswabeuew sl A}ojes 10j 1891 pjoysalyy sl 3 ‘A1ejes abeuew o} ase|d
ul ynd ale suonnedsald jqednoeld Ajgeuoseal, ||e ey} ainsua o} bBulwie yiomawels e sI 4y|V4S

ddlv4S suluiyeq °L
aouasniqg ang




100(01d WISAS0d] ZH Quolspe|n)

Jaulejuod

Syl spisul yes|

Aew 1ey1 uononpoud VILNIAIANOD
uaddoupAy Jayminy Aue
1uanaud o3 uonelado

9y} sdo3s 49zAj04199]3 ©

SEIREIETY]
S| 98ejes| us8oipAy
30U0  JY/EWNOOO'T

“Au|1oey
U1 ul papinoad aq
Aduadiswa

Copyright 2023 by JGC CORPORATION

pue yied adeds3 0 payisuaqul
9q |[!m pue uonesado
‘SpJezey ¢H J104 Anigelns 1oy [ewJdou Ul Jy/EWNO09
paules} 8q 03 pa12adxa SI pa29yd Anyaled SI °lel  UOIEUSA O
‘pa1oa|as Ajjnsaied Suiaq usag sey ‘sinsesw ‘pajuswaldwi
s/101e40d0 By Ao} uonesniwjenusiod aue suonoe oy
11snpul Joj [ensh uey) € ‘yoiey uoisordx3 SuIMo||0} By} ‘U0I1IIRP a1qeanidde Suimoyjoy
eMo| si ue|d Suluuelp ‘peos onqnd pue se§ pawuyuod  Suung pauswaldwii
‘(vLy) Aiioey [euasnpul Aiinga.e
asuodsal Agqueau ayy ui sSuip|ing ases|al Jo Sluonedissepd
819Wa paysl|qelss ‘Ayj1e) UONERIBUSS agejs Aliea 1e paroslap eaJe snopiezeq O
D||0J puUE JUBPIdUI ZH 9y3 apisul supjing S13ea| 1ey] a4nsua 1UdAD
] JO 21EME 3 0] PaUUBW SPIEMO} 01 1wi| Ayljigewweyy uoiso|dxs 1o/pue aily Jo
Y1 10} ‘9ses|al paJapisuod Ajjnjased 9yl Mo|3q [9A3] B 18 pooy!ja31] 3y ulonpau
2Je saauelsip Alojes 135 paplaoud s} uo(12913p uolu3l 4o $32IN0S SuO01199UU0d

‘uonaajoud anissed e sy seg yea| Jo JUaAd Ay u| [enuaiod paziwiuiN pasueyy paziwiuIN

10J1U0D pue
uonoalaq

uonesiln 1 uUOluUaAald - uoneuiwn3g

o u0I110910.1d JO siahe] ‘¢
opIsuI 007 ZH aouagniqg ang




100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

"1ysiay 1e SuJom sI yalym piezey jeuoinippe asod
NIm yoiey uoisoldxs ayy Jo aoueualulew ‘(qusawdinba Agieau 01 10edwi 10811p JO plezey ayl
21eulwnS 01 A9y 1SOW SI Y2IyM) Jauieiuod ayy Jo doy ayi 1k payjeisul aq 11im yoiey uoisoidxa j| <«

11 SBuneltado jauuosiad ayy pue jueld ssao0.id ay) 01 1e8uep e 8w 029q SNy pue A)1084100Ul
pasn ualo ale Aayy ‘Ajo1euniiojun 1Ng UOIINI0S 1BOILIOUODD ale s)aued Jaal uoisoldxy <«

Copyright 2023 by JGC CORPORATION

‘uolsoldxa ayl Ag pagewep aq 01 paloadxa 111s ale apisuluawdinba

1NQ yoiey uolisojdxs Jo uoisinoid syl 01 anp 10e1ul ulewal Aew Jauieiuod ay] “Ainioey

ay1 Jo ugdisap ay1 ul pauswoldwi Ajyadold usaq sey saouelsip A1ajes 1eyl palelisuowap

seM 1l se uonoalold Jolesado ueyy Jayiel ()9Sl 192410410913 8yl 01 83ewep ayl sulonpal)
snieledde Jo uonoaloid syl 1oy Ajulew aq 11IM yoley uoisoldxa ‘108foid syl 01 o1j100ds <«

‘wa1sAs ay) Jo uonelado jewlou 3ulinp auoz ay) ul eydoad Jo Juswdinbs 1ayjo ou aq
219Y] 12uuosiad 109101d 01 1e110d 1UBA BU1 JO AJIUIDIA BY] Ul SBUOZ UoISNIoXe salinbal siy]
"sall} uoIso)dxa-1sod 01 pea) Aew pue awey) 8yl ysingduiixe 10U Sa0p ‘4oAamoy ‘yoiey uolsojdxy «

911 J0 ss0) pue a8ewep olydoiseieo jusnaid ued
2] ‘011BUSDS UOISO)dxXa Ue J10J 0J1u0D uonesiiw ‘eAlssed e se palapisuod si yoley uoisoydxg <«

yoieH uoisojdx3 Jo uollenjeA3 — uolj0910.d JO siahe ¢
aouasniqg ang



100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

"SJUBWIYSI|GEISD |BIDJAWWOD PUB S|O0YdS ‘sayainyd
S sa131|1oe} 21jgnd |B213140 W04 Jey Ajauaidiyns pue Alljioe} |eldisnpul ue Ui paledol siueid 10|ld <«

9JNSEaW |0J1U0D SIY] JO ddueuajulew 3yl Aq pasod spaezey |euoinlippe |elpualod pue asn-siw uo
192U02 3Je 2J9Y) Inq 34| 40 SSO| pue 33ewep dlydosiseled Juanalid 03 9|qe aq 1y3iw yoley uoisojdxy <«

Copyright 2023 by JGC CORPORATION

‘'S92uanbasuod uoiso|dxa
JO Aj1uanas ay3 91e3111w 03 yoeoidde ue uo SulAjald ueyl Jayied ‘pajuanald Ajuewnsd si uoisojdxa
JO YS11 9yl 1eY3 a4nsua A|aA1309]|02 dn-dwes DYAH pue ‘uolieziinssaidap/umopinys Adussiawa
‘uo1ydelap ses ‘(Anjiqeqosd uolugi ul uoiNPaJ JUedIHIUSIS e SuiSned aJNseaw uoljuaAald e)
awdinba pajel auoz — sj0J1u0d uolludl ‘walsAs uolie|iluan Aduadiawa pue [ew.lou patapisuod ay| <

‘Aduanbauy a8eyes| ayi Jo ua21ad G Juasasdal sease Moj4 Jusauodwod 3y} o JuJad
T°0 Ueyl Ssa| s)yed| ‘¢ WVd4N 01 Suipiodde ‘1ey) 3uilou Yl4oM S 3| |9A3| UOI1eJIUDIUO0D uollelde|sap
9Y31 Mo|2q pain|ip A|2A1309)43 9q ued saled ased|al uadolpAy paleldosse 419yl pue Jauleluod
sodeyeal 1uanbauy 1sow ay1 ‘(Y/sw 000SXZ) 21ed uolie|iluaAn Aduadiawa 1SNqoJ 9yl USAID <

JUSAS uoIso|dxa J0J |elnualod ym
P1I1SNPUl J9Y10 0] palsedwod mo| AjaAile|ad si ue|d 1o(1d ay3 ul AJojuaaul [elulew ajgewwe|l4{ <

Alewwing - UoI10910.1d JO si1ahe ¢
aouagdniqg ang



100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

V4
=]
=
>
-
m
=]
o
@}
9
=
>
2
n
(o]
S
Q
=
2
I
S
2
=
&

(dYIv4S) a|geonoeld Ajqeuoseal si Se Je) 0S ‘9|qels|0)} palapisuod
S| JUBAS BU} 0} PaJeID0SSE YSIl 38U} pue OLIeUadS 3y} J0) pajueliem Jou si uoljosjoid aaissed siy) 1ey)
paJapIsuod si ) ‘saoe|d a1ignd [es1juo wody Jey Ajuaioiyns si yoiym jueld 1ojid sy} Jo UoI}ed0| paj|o43uod
pue ajowal 3y} pue |eusjew sjqewwel} jo AlojusAul mo| sy} Bullspisuod ‘ainseaw uolebijiw jeuoiippe
ue se pakojdwa aq Aew uoiosjoid aalssed jeuonyippe jelusiod e ‘sayojey uoisojdxa ybnoyye puy

"9|qeJa|0] SI YSLI 8y} Jey} paJapISuod si i ‘saljljioe} [eo11ud 0} papirold si (JoJuoo aAissed)
aouejsip Ajajes jusioiyns ‘suaddey uoisojdxs JI pue (Buluaddey wouy uoisojdxa sy} Bunuanaid o)
saJnseaw |043u0d aAloe Agq passalppe Aladoud aq 0} pajenjens usaq sey pJezey ayj jeyy buliepisuo)

uoISNIoU0) °¢
aouasniqg ang



100(01d WISAS0d ZH Quolspe|n)

IVILN3AIANOD

V4
=]
=
>
-
m
=]
o
hat
9
=
>
2
n
(o]
S
Q
=
2
&~
S
2
=
&

..'Souo0ja/o pue sw.ojs [eaidol) yiim pajerdosse suwiolsiopuny)
pue saiijioe) [eaLpasfe a3ls Buipnjoul ubissp pajie}ap ul S821nos A}1911399[d
ane}s Japisuo) "AyoLiposfd sie}s o) anp buniubi syusa usbolpAy pjo), <

Z# UonepusWwWwodsy N4HW O



100[01J WOISAS0dH ZH QU0ISpe[H)

IVILNIAIANOD

V4
=]
=
>
-
m
=]
o
hat
9
=
>
2
n
(o]
S
Q
=
2
I
S
2
=
&

aseajal uagoipAy
104 747 %G S19pISU0 USIsap ajes jey] ‘uoissnasip Areulwijaid Surnp ‘pajuswiuiod NJHIW

JUSA ases|al ZH 8y}
0 JNOJU0D 747 %0S 84l UIYIIM pamojje ag [|IM ssaooe [auuosiad Jo Juswdinbs oN

pJepuels ueljelisny pue uoije|nbal ‘me| ajgeoljdde yym asuep.ioaoe
ul ubisap ay} ojul pajelodiodoul usag aAey s|oJuod Bulpuog pue Bulyue] O

asuodsay



100(01d WISAS0d ZH Quolspe|n)

[w] puimumaop aaueisig

V4
=
H [4}3 T4 (074 SL oL 9 ] i oL- Si- 1HNOD
< I i ! 1 L ! ' L | 1 i 5 ! L | I L I i | I ! L i | L L 1 1 | L i I L | L i L1
~ 0
m -
o [
o
m . [4
- , S i
>
=
= !
S
S 4
“m =
20 L
b
>
z E
@) {wdd pooot) 1471 w00 L 9 5
' 4/5°L t &
1 g
I
i
8 'S
(wdd po00z) 147 8605 =1
1 a/s =
(wdd opoow) 147 %00L ==
-+ : freest 2 1 ' 4571 b o
(wdd 000Z) 141 %8 I\ et " or
©4/5°L 5 = B i _ g
“ ! | _ (wdd 0000Z) 147 %05 |
wdd gooor ® a/s Liobayey — £ -l | ! | e 4571 | | | | 21
wddogooz @ g/sAobaed — | . f b et W T T oAl [ I 0 Looddle 9c e A B
wdd 000z @ a/s f1obaje) — | | b4 = | . il . 8 . b |
wdd gooor ® 4/5'L K1oBerey — | _ | NN L i - \.\ i 0 [ - o L
wdd ppooz @ 4/5°L Lobaje) — | i {wdd pooz) 147 %S /] b _ . . ” _ -
wdd ooz @ 4/5°L MoBeged — | | e dss v s o T P I i 4 | {14 "
jea
M3IA 3PIS

JUSA ZH 8y} Ul
21 USBOIPAY WOJJ SINOJUOD 4T %SG PUB 47 % 147 3Y) SI MOJaq PBPIACIH D)



100(01d WISAS0d ZH Quolspe|n)

IVIIN3AIANOD

V4
=]
=
>
-
m
=]
o
hat
9
=
>
2
n
(o]
S
Q
=
2
&~
S
2
=
&

‘sJojesado ay) 0} a|qissadoe si jey) eale Jo wiopeld Aue Buiyono) jou si ‘147 %S 1e pnojo
seb ay) Jey) ‘JUsA ay) WoJ) ases|al ZH Jo uonejnwis ay) ybnoay) ‘pajesisuowsp usaq sey |

uoISNIoU0)
aouasniqg ang



Sumitomo Hydrogen Project

APPENDIX E SDA APPROVAL CONDITIONS

Tetra Tech Coffey
754-MELEN233288_RO03
Date: 20 June 2024



Gladstone SDA — SDA approval

Conditions: Material change of use for medium impact industry (hydrogen production pilot plant)

AP2022/002 — Lot 8 SP218634

SDA approval — conditions

commencement of use.

Condition 1 - approved plans and documents Timing
1.1 | Carry out the approved development generally in accordance with | To be maintained at
the approved plans and documents as referenced in Table 1 | all times
(including any amendments marked in red), except insofar as
modified by any of the conditions of this approval.
Table 1 — approved plans and documents
Title Prepared By Document No | Date
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 2 10 February 2022
Hydrogen Project Site
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 4 20 January 2022
Hydrogen  Project Plant
Model
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 6 20 January 2022
Hydrogen Project Site Layout
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 7 20 January 2022
Hydrogen Project Process
flow diagram
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 8 20 January 2022
Hydrogen Project System
flow diagram
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 9 11 February 2022
Hydrogen Project Access
route to the site during the
construction and operation
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 14 20 January 2022
Hydrogen Project Hydrogen
release vent  dispersion
model
Japan Nus Co. Ltd Sumitomo | Tetra Tech Coffey | Figure 15 20 January 2022
Hydrogen Project Oxygen
release vent  dispersion
model
HAZID study JGC Corporation | T-00-1242-001 | 13 August 2021
Fire and explosion | JGC Corporation | T-001242-003 | 27 August 2021
assessment (Fire and
explosion consequence
based analysis)
Atmospheric vent dispersion | JGC Corporation | Attachment E | Not dated
study in planning
report and
Attachment-1)
Environmental Risk | Tetra Tech Coffey | Appendix F in | Not dated
Assessment planning report
Condition 2 - commencement of the development / use Timing
2.1 | Notify the Coordinator-General in writing of the date of | Within 10 days of
commencement of construction. commencement of
construction
2.2 | Notify the Coordinator-General in writing of the date of | Within 10 days after

the commencement
of use

18 July 2022
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Gladstone SDA — SDA approval

Conditions: Material change of use for medium impact industry (hydrogen production pilot plant)

AP2022/002 — Lot 8 SP218634

Condition 3 — ‘As constructed’ plans Timing
3.1 | Prepare and submit to the Coordinator-General, ‘As constructed’ | Prior to
plans certified by RPEQ or other independent suitably qualified | commencement of
person. use
The plans must show that the development has been constructed
generally in accordance with the plans referenced in Table 1 of
Condition 1.
Plans must be submitted in electronic pdf and shape files.
Condition 4 - auditing Timing
4.1 | Prepare and submit audit reports to the Coordinator-General | As indicated

within 30 business days after commencement of construction and
within 30 business days after commencement of use.

The audit report must be prepared by an independent suitably
qualified person to determine whether the conditions of this
approval have been complied with.

An audit report will contain detail consistent with the information

provided in Enclosure 1.

Condition 5 — inspection Timing
5.1 | Permit the Coordinator-General, or any person authorised by the | At all times
Coordinator-General, to inspect any aspect of the development.
Condition 6 — risk management Timing
6.1 | The mitigation measures recommended in the Fire and explosion | At all times
assessment and the atmospheric vent dispersion study listed in
Table 1 of condition 1 must be implemented.
Note: If the mitigation measures and/or recommendations listed
above change, the updated report/study and/or mitigation
measures prepared by a suitability qualified person must be
submitted to the Coordinator-General.
Condition 7 — hazardous materials Timing
7.1 | All flammable and combustible liquids (including hazardous waste | At all times
materials) must be contained within an on-site containment
system, controlled in a manner that prevents environmental harm
and must be maintained in accordance with the current edition of
AS1940—Storage and Handling of Flammable and Combustible
Liquids.
7.2 | All containers must be secured to prevent movement during a | Af all times
flood event.
7.3 | Install adequate signage to warn the public of operations and | Prior to
safety hazards. commencement of
development and to
be maintained
during the use
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Gladstone SDA — SDA approval

Conditions: Material change of use for medium impact industry (hydrogen production pilot plant)

AP2022/002 — Lot 8 SP218634

Condition 8 — disaster / emergency management

Timing

8.1

Prepare an emergency plan (EP) by a suitably qualified expert to
ensure the safety and well-being of facility operators and the
public. The EP must be prepared in accordance with Safe Work
Australia guidelines and in consultation with the Queensland
Police Service, Queensland Rural Fire Service, State Emergency
Service and Queensland Ambulance Service. The EP must
provide details on the following:
(a) potential natural and man-made hazards and
emergency events
(b) strategies for the protection of life and property including
design features
(c) workforce numbers (including general breakdown of site
access arrangements both construction and operation)
(d) response procedures to incidents or events, including:
injuries, medical evacuations, spills, fire, cyclones
(e) evacuation procedures
(f) the on-site resources and equipment available for initial
response to an incident or event.

As indicated

8.2

Plans and/or documents required by this approval are to be
submitted as an electronic pdf file.

Prior to
commencement of
use

8.3

Implement and undertake the works, procedures and processes
as required in the EP.

As indicated

Condition 9 — complaints

Timing

9.1

Record all complaints received relating to the development in a

register that includes, as a minimum:

(a) date and time when complaint was received;

(b) complainant’s details including name and contact information;

(c) reasons for the complaint;

(d) investigations undertaken and conclusions formed;

(e) actions taken to resolve this complaint, including the time taken
to implement these actions;

(f) include a notation in the register as to the satisfaction (or
dissatisfaction) of the complainant with the outcome.

At all times

9.2

Provide written acknowledgement of the complaint to the
complainant within 48 hours and prepare and provide a response
to the complainant within seven (7) business days of receipt of the
complaint.

As indicated

9.3

Provide an up-to-date copy of the register if requested by the
Coordinator-General.

As indicated

Condition 10 — vehicular access and vehicle parking

Timing

10.1

Vehicular ingress and egress to Lot 8 on SP218634 must be
maintained from Gladstone—Mount Larcom Road (also known as
Hanson Road) at approximate Chainage 11.778km (Lat: -
23.823094; Long: 151.155937) in accordance with Figure 9 listed
in Table 1 Condition 1.

At all times

10.2

Direct access is not permitted between Gladstone—Mount
Larcom Road (also known as Hanson Road), the State-
controlled road and the subject site (Lot 8 on SP218634) at any

At all times

18 July 2022
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Gladstone SDA — SDA approval
Conditions: Material change of use for medium impact industry (hydrogen production pilot plant)
AP2022/002 — Lot 8 SP218634

other location other than the permitted road access location
described in Figure 9 in Table 1 Condition 1.

10.3 | All car parking is to occur on site in accordance with Figure 9 in | At all times
Table 1 Condition 1.

Condition 11 — decommissioning and rehabilitation Timing
111 Prepare a decommissioning plan (by a suitably qualified person | Submit six (6)
in accordance with current best practise) that includes the | months prior to the

following: commencement

(a) plans showing full or partial decommissioning; date of all

(b) plans showing “make safe” decommissioning to leave a | decommissioning
structure/s in place for use by others (to be hamed); activities

(c) timeframe required for decommissioning project including
operating hours of work;

(d) management of noise and dust generated from the site
during decommissioning work hours;

(e) site clearance and remediation plans detailing the proposed
works and timing to restore the site;

(f) a monitoring program to identify issues of non-compliance,
actions for correcting any non-compliance and who is
responsible for undertaking those actions;

(g) a timetable and process for review of the decommissioning
plan to assess its effectiveness and to implement
amendments as required.

11.2 Undertake all works generally in accordance with the | Af all times
decommissioning plan which must be current and available on
site during the decommissioning period.

11.3 Provide notification and photographic evidence to the | Within 30 business
Coordinator-General that the facilty site has been | days of the
decommissioned and the site rehabilitated in accordance with | completion of all
the decommissioning plan. decommissioning
activities
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Condition 12 — site-based management plan Timing

12.1 | Prepare a site-based management plan (by a suitably qualified | Prior to

person in accordance with current best practise) that includes the | commencement of

following during construction and operation: site works

(a) erosion and sediment control, noise, dust;

(b) a monitoring program to identify issues of non-compliance,
actions for correcting any non-compliance and who is
responsible for undertaking those actions;

(c) a timetable and process for review of the site-based
management plan to assess its effectiveness and to
implement amendments as required.

Undertake all works generally in accordance with the site-based | Af all times
management plan which must be current and available on site at
all times.

Condition 13 — stormwater drainage Timing

13.1 | Stormwater management of the development must ensure no | At all times

worsening or actionable nuisance to the State-controlled road

(Gladstone Mount Larcom Road (also known as Hanson Road)).

13.2 | Any works on the land must not: At all times

(a) create any new discharge points for stormwater runoff onto
the State-controlled road:;

(b) interfere with and/or cause damage to the existing stormwater
drainage on the State-controlled road;

(c) surcharge any existing culvert or drain on the State-controlled
road,

(d) reduce the quality of stormwater discharge onto the State-
controlled road (Gladstone Mount Larcom Road (also known
as Hanson Road)).

13.3 | Stormwater management (including runoff) of the development | At all times

must involve:

(a) installing and maintaining erosion and sediment control
structures (silt fences and straw bales) during construction to
reduce erosion and sediment transport;

(b) avoiding construction activities during storm events or
prolonged rain events;

(c) installing and maintaining a spill kit on site in proximity to
plant, equipment and tanks containing petroleum products
(oils, greases and fuel) and hazardous chemicals;

(d) visual inspections of stormwater runoff and receiving drains
during and following rainfall and storm events for erosion and
sedimentation.

Condition 14 - lighting Timing

14.1 | Ensure outdoor lighting installed within the development minimises | To be maintained
light spill in the adjacent properties in accordance with
AS4282:1997 Control of obtrusive effects of outdoor lighting.

Condition 15 — noise and air Timing
15.1 | The location, design and operation of development does | At all times
environmental not cause nuisance to any sensitive or commercial
place.
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Conditions: Material change of use for medium impact industry (hydrogen production pilot plant)
AP2022/002 — Lot 8 SP218634

Advice

Currency period

This SDA approval is valid until the end of the currency period, four years after the date of
approval, unless the approval states a different period. For the SDA approval to remain valid the
proponent must have, before the end of the currency period:

¢ substantially started the development; or
¢ made an application to the Coordinator-General to extend the currency period.

Other approvals

This approval relates solely to the material change of use for a medium impact industry (hydrogen
production pilot plant) within the Gladstone State Development Area. All other approvals and/or
permits required under local, State and/or Commonwealth legislation must be obtained prior to
the commencement of the use.

Gladstone Regional Council

Advice

Further Approvals

Building Works

The Applicant is required to obtain a Development Permit and Building Final for Building Works
in accordance with the Planning Act 2016. Construction is to comply with the Building Act 1975,
the National Construction Code and the requirements of other relevant authorities.

Any construction of a two metre or higher fence will require a Development Application for Building
Works.

Plumbing and Drainage Works

The Applicant is required to obtain a Development Permit for Plumbing and Drainage Works and
Plumbing and Drainage Final in accordance with the Planning Act 2016. Construction is to comply
with the Plumbing and Drainage Act 2018 and the requirements of other relevant authorities.

Resources Safety and Health Queensland

The facility will likely be an Operating Plant under the Petroleum and Gas (Production and Safety)
Act 2004. Please note there are requirements within this legislation for an operating plant,
including notice of commissioning at least 20 business days prior to commissioning.

Office of Industrial Relations - Major Hazards Facilities Unit

The project will be a manifest quantity workplace and will need to comply with the Work Health
and Safety Act 2011 and Work Health and Safety Regulation 2011, in particular Chapter 7 for
hazardous chemicals. The project will also need to submit hazardous chemical notifications as
per:
https://www.worksafe.qld.gov.au/safety-and-prevention/incidents-and-notifications/hazardous-
chemical-notifications.
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Conditions: Material change of use for medium impact industry (hydrogen production pilot plant)
AP2022/002 — Lot 8 SP218634

Cultural heritage — duty of care

Where items of archaeological importance are identified during construction of the project, the
proponent must comply with its duty of care under the Aboriginal Cultural Heritage Act 2003 and
the Department of Environment and Heritage Protection 2014 guideline: archaeological
investigations. All work must cease, and the relevant State agency must be notified. Work can
resume only after State agency clearance is obtained.
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Gladstone SDA — SDA approval
Conditions: Material change of use for medium impact industry (hydrogen production pilot plant)
AP2022/002 — Lot 8 SP218634

Enclosure 1
The following information will be required in an audit report:

¢ Details of the development approval, including the SDA approval number, the date of approval
and a summary of the audit reporting requirements. This should include a schedule of the
dates by which audit reporting is to be provided to the Coordinator-General.

¢ Details of the independent, suitably qualified person(s) (see Schedule 1 in the Gladstone SDA
Development Scheme November 2015) (the auditor) responsible for preparing the audit
report, including the auditor(s):

- name, position, company and contact details
- qualifications and experience
- proof that the auditor is an independent third party unaffiliated with the proponent.

o Details of any external suitably qualified person(s) used to supplement reports/plans outside
of the auditor’s expertise.

e An audit evaluation matrix including but not limited to:

- each condition of the SDA approval, and the status of the condition at the end of the
relevant audit period

- where a condition is current or complete, (to be activated, activated, complete), whether
compliance has been achieved (compliant, non-compliant or not applicable), how
compliance has been achieved (description of works, tasks or actions undertaken) and
how the evaluation of the audit has been undertaken

- afull description of the relevant standards, practices etc. against which works have been
assessed together with evidence (reports, site photographs, certification documentation)
to support the evaluation of the works against the compliance standards

- the title, date, location and holder of any documentation referred to in the compliance
evaluation matrix but not provided with the audit to allow the Coordinator-General to call
upon these documents as required

- details of any non-compliances identified by any party during the current audit period and
a methodology specifying how compliance has been/will be achieved and by when it will
be achieved, and

- details of previous audit reports (if relevant) with an update on any non-compliance,
corrective actions and revised practices (as relevant) undertaken and the current status of
any corrective actions.

e Additional evidence to support the compliance evaluation, including the date and locations of
any site inspection/s conducted during the preparation of the audit report and details of any
employees of the proponent interviewed for the audit.

e The auditor’s declaration whereby the auditor:

- certifies the conditions contained in the SDA approval have been satisfactorily complied
with, subject to any qualifications which the author has outlined in the audit report

- certifies that to the best of the auditor's knowledge, all information provided in the audit
report is true, correct and complete, and
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- acknowledges it is an offence under section 1570 of the State Development and Public
Works Organisation Act 1971, to give the Coordinator-General a document containing
information the auditor knows is false or misleading in any material particular.

¢ Any further attachments the auditor considers relevant to the audit report.

An audit report guideline has been prepared to provide guidance to proponents and auditors in
compiling audit reports. The guideline is available on the Department of State Development,
Infrastructure, Local Government and Planning website at
https://www.statedevelopment.gld.gov.au/coordinator-general/state-development-
areas/development-schemes-applications-and-requests or by contacting the Planning and
Services Division on 1800 001 048 or via sdainfo@coordinatorgeneral.gld.gov.au.
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Permit

Environmental Protection Act 1994

Environmental authority P-EA-100235984

This environmental authority is issued by the administering authority under Chapter 5 of the Environmental Protection Act
1994.

Environmental authority number: P-EA-100235984
Environmental authority takes effect on 1 June 2023. This is the take effect date.
The first annual fee is payable within 20 business days of the take effect date.

The anniversary date of this environmental authority is the same day each year as the take effect date. The
payment of the annual fee will be due each year on this day.

Environmental authority holder(s)

Name(s) Registered address

SUMMIT HYDROGEN GLADSTONE PTY LTD Level 19, 123 Eagle St
BRISBANE CITY QLD 4000

Environmentally relevant activity and location details

Environmentally relevant activity/activities Location(s)

ERA 07 - Chemical manufacturing - 6(a) - 8/SP218634
Manufacturing, in a year, the following quantities of
inorganic chemicals, other than inorganic chemicals to
which items 1 to 4 apply - 200t to 1000t

Additional information for applicants

Environmentally relevant activities

The description of any environmentally relevant activity (ERA) for which an environmental authority (EA) is
issued is a restatement of the ERA as defined by legislation at the time the EA is issued. Where there is any
inconsistency between that description of an ERA and the conditions stated by an EA as to the scale, intensity
or manner of carrying out an ERA, the conditions prevail to the extent of the inconsistency.

An EA authorises the carrying out of an ERA and does not authorise any environmental harm unless a condition
stated by the EA specifically authorises environmental harm.

A person carrying out an ERA must also be a registered suitable operator under the Environmental Protection
Act 1994 (EP Act).
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Environmental authority P-EA-100235984

Contaminated land

It is a requirement of the EP Act that an owner or occupier of contaminated land give written notice to the
administering authority if they become aware of the following:

e the happening of an event involving a hazardous contaminant on the contaminated land (notice must be
given within 24 hours); or

e achange in the condition of the contaminated land (notice must be given within 24 hours); or

e anotifiable activity (as defined in Schedule 3) having been carried out, or is being carried out, on the
contaminated land (notice must be given within 20 business days)

that is causing, or is reasonably likely to cause, serious or material environmental harm.

For further information, including the form for giving written notice, refer to the Queensland Government website
www.gld.gov.au, using the search term ‘duty to notify’.

Take effect
Please note that, in accordance with section 200 of the EP Act, an EA has effect:

a) if the authority is for a prescribed ERA and it states that it takes effect on the day nominated by the
holder of the authority in a written notice given to the administering authority - on the nominated day; or

b) if the authority states a day or an event for it to take effect-on the stated day or when the stated event
happens; or

c) otherwise on the day the authority is issued.

However, if the EA is authorising an activity that requires an additional authorisation (a relevant tenure for a
resource activity, a development permit under the Planning Act 2016 or an SDA Approval under the State
Development and Public Works Organisation Act 1971), this EA will not take effect until the additional
authorisation has taken effect.

If this EA takes effect when the additional authorisation takes effect, you must provide the administering
authority written notice within 5 business days of receiving notification of the related additional authorisation
taking effect.

The anniversary day of this environmental authority is the same day each year as the original take effect date
unless you apply to change the anniversary day. The payment of the annual fee will be due each year on this
day. An annual return will be due each year on 01 April.

If you have incorrectly claimed that an additional authorisation is not required, carrying out the ERA without the
additional authorisation is not legal and could result in your prosecution for providing false or misleading
information or operating without a valid environmental authority.
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6 July 2022

Signature

Daniel Spelchan

Department of Environment and Science
Delegate of the administering authority
Environmental Protection Act 1994

Privacy statement

Date
Enquiries:

GPO Box 2454, BRISBANE QLD 4001
Phone: (07) 3330 5715
Email: EnergyandExtractive@des.qld.gov.au

Pursuant to section 540 of the EP Act, the Department is required to maintain a register of certain documents and information authorised

under the EP Act. A copy of this document will be kept on the public register. The register is available for inspection by members of the

public who are able take extracts, or copies of the documents from the register. Documents that are required to be kept on the register are

published in their entirety, unless alteration is required by the EP Act. There is no general discretion allowing the Department to withhold

documents or information required to be kept on the public register. For more information on the Department’s public register, search ‘public

register’ at www.gld.gov.au. For queries about privacy matters please email privacy@des.qgld.gov.au or telephone 13 74 68.
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Obligations under the Environmental Protection Act 1994

In addition to the requirements found in the conditions of this environmental authority, the holder must also meet
their obligations under the EP Act, and the regulations made under the EP Act. For example, the holder must
comply with the following provisions of the Act:

e general environmental duty (section 319)

e duty to notify environmental harm (section 320-320G)

o offence of causing serious or material environmental harm (sections 437-439)

¢ offence of causing environmental nuisance (section 440)

o offence of depositing prescribed water contaminants in waters and related matters (section 440ZG)

¢ offence to place contaminant where environmental harm or nuisance may be caused (section 443)

Other permits required

This permit only provides an approval under the Environmental Protection Act 1994. In order to lawfully operate
you may also require permits / approvals from your local government authority, other business units within the
department and other State Government agencies prior to commencing any activity at the site. For example,
this may include permits / approvals with your local Council (for planning approval), the Department of Transport
and Main Roads (to access state controlled roads), the Department of Resources (to clear vegetation), and the
Department of Agriculture and Fisheries (to clear marine plants or to obtain a quarry material allocation).

Obligations under the Mining and Quarrying Safety and Health Act 1999

If you are operating a quarry, other than a sand and gravel quarry where there is no crushing capability, you will
be required to comply with the Mining and Quarrying Safety and Health Act 1999. For more information on your
obligations under this legislation contact Mine Safety and Health at https://www.rshqg.qgld.gov.au/, or phone 13
QGOV (13 74 68 ) or your local Mines Inspectorate Office.

Development Approval

This permit is not a development approval under the Planning Act 2016. The conditions of this environmental
authority are separate, and in addition to, any conditions that may be on the development approval. If a copy of
this environmental authority is attached to a development approval, it is for information only, and may not be
current. If you are unsure that you have the most current version of the environmental authority relating to this
site please visit https://apps.des.qld.gov.au/env-authorities/ to access all environmental authorities currently
approved.
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Conditions of environmental authority

Agency interest: General

Condition
number

Condition

G1

Activities under this environmental authority must be conducted in accordance with the following
limitations:

1. The amount of chemicals manufactured per year must not exceed 1000 tonnes per
annum;

The only chemicals authorised for manufacturing is hydrogen;

Activities under this environmental authority are authorised only within the site boundary
as identified in Appendix A — Site Boundary.

G2

All reasonable and practicable measures must be taken to prevent or minimise environmental
harm caused by the activities.

G3

Any breach of a condition of this environmental authority must be reported to the administering
authority as soon as practicable within 24 hours of becoming aware of the breach. Records must
be kept including full details of the breach and any subsequent actions taken.

G4

Other than as permitted by this environmental authority, the release of a contaminant into the
environment must not occur.

G5

Environmental monitoring results must be kept until surrender of this environmental authority. All
other information and records that are required by the conditions of this environmental authority
must be kept for a minimum of five (5) years. All information and records required by the
conditions of this environmental authority must be provided to the administering authority, or
nominated delegate upon request, within the required timeframe and in the specified format.

G6

An appropriately qualified person(s) must monitor, record and interpret all parameters that are
required to be monitored by this environmental authority and in the manner specified by this
environmental authority.

G7

All analyses required under this environmental authority must be carried out by a laboratory that
has National Association of Testing Authorities (NATA) certification, or an equivalent certification,
for such analyses.

G8

When required by the administering authority, monitoring must be undertaken in the manner
prescribed by the administering authority, to investigate a complaint of environmental nuisance
arising from the activity. The monitoring results must be provided within 10 business days to the
administering authority upon its request.

G9

The activity must be undertaken in accordance with written procedures that:

1. identify potential risks to the environment from the activity during routine operations,
closure and an emergency

2. establish and maintain control measures that minimise the potential for environmental
harm
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3. ensure plant, equipment and measures are maintained in a proper and effective
condition

4. ensure plant, equipment and measures are operated in a proper and effective manner

ensure that staff are trained and aware of their obligations under the Environmental
Protection Act 1994

6. ensure that reviews of environmental performance are undertaken at least annually.

G10

Chemicals and fuels in containers of greater than 15 litres must be stored within a secondary
containment system.

Agency interest: Waste

Condition .-
number Condition
W1 All waste generated in carrying out the activity must be reused, recycled or removed to a facility

that can lawfully accept the waste.

W2

Incompatible wastes must not be mixed in the same container or waste storage area.

Agency interest: Air

Condition .-
Condition
number CACLHE
A1 Odours or airborne contaminants must not cause environmental nuisance to any sensitive place

or commercial place.

Agency interest: Land

Condition
number

Condition

L1

Contaminants must not be released to land.

L2

Before applying to surrender this environmental authority, the site must be rehabilitated to
achieve a safe, stable, non-polluting landform.

Agency interest: Acoustic

Sopditon Condition
number
N1 Noise generated by the activity must not cause environmental nuisance to any sensitive place or

commercial place.
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Agency interest: Water

Condition .
number Condition

WA1 Other than as permitted within this environmental authority, contaminants must not be released
to any waters.

WA?2 Stormwater is authorised to be released to the stormwater system within catchment W2 under
environmental authority EPPR00926513, consistent with a third-party agreement with RTA
Yarwun Pty Ltd.

WA3 The release of stormwater permitted under WA2 must not contain any properties at a
concentration capable of causing environmental harm.

WA4 The release of stormwater permitted under WA2 must not produce any slick or other visible
evidence of oil or grease, scum, litter or other visually objectionable matter.
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Definitions

Key terms and/or phrases used in this document are defined in this section. Where a term is not defined, the
definition in the Environmental Protection Act 1994, its regulations or environmental protection policies must be
used. If a word remains undefined it has its ordinary meaning.

Activity means the environmentally relevant activities, whether resource activities or prescribed activities, to
which the environmental authority relates.
Administering authority means the Department of Environment and Science or its successor or predecessors.

Appropriately qualified person(s) means a person or persons who has professional qualifications, training,
skills or experience relevant to the EA requirement and can give authoritative assessment, advice and analysis
in relation to the EA requirements using the relevant protocols, standards, methods or literature.

Commercial place means a place used as a workplace, an office or for business or commercial purposes and
includes a place within the curtilage of such a place reasonably used by persons at that place.

Environmental nuisance as defined in Chapter 1 of the Environmental Protection Act 1994.
Groundwater means water that occurs naturally in, or is introduced artificially into, an aquifer.
Incompatible waste means waste that may chemically react when:

1. placed in proximity to other wastes; and/or

2. mixed with other wastes
Land means any land, whether above or below the ordinary high-water mark at spring tides (i.e. includes tidal
land).
Measures has the broadest interpretation and includes:

- Procedural measures such as standard operating procedures for environmental risk assessment,
management actions, departmental direction and competency expectations under relevant guidelines

- Physical measures such as plant, equipment and physical objects (such as bunding, containment
systems etc.).

NATA means National Association of Testing Authorities.

Nominated delegate means another government agency that provides services to the administering authority.

Records include breach notifications, written procedures, analysis results, monitoring reports and monitoring

programs required under a condition of this authority.

Release of a contaminant into the environment means to:

1 deposit, discharge, emit or disturb the contaminant

2 cause or allow the contaminant to be deposited, discharged, emitted or disturbed

3. fail to prevent the contaminant from being deposited, discharged emitted or disturbed

4

5

allow the contaminant to escape
fail to prevent the contaminant from escaping.

Secondary containment system means a system designed, installed and operated to prevent any release of
contaminants from the system, or containers within the system, to land, groundwater, or surface waters.

Sensitive place includes the following and includes a place within the curtilage of such a place reasonably used

by persons at that place:

1. a dwelling, residential allotment, mobile home or caravan park, residential marina or other residential
premises; or

2. a motel, hotel or hostel; or
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3. a kindergarten, school, university or other educational institution; or

4. a medical centre or hospital; or

5. a protected area under the Nature Conservation Act 1992, the Marine Parks Act 2004 or a World Heritage
Area; or

6. a public park or garden; or

7. for noise, a place defined as a sensitive receptor for the purposes of the Environmental Protection (Noise)
Policy 2019.

Waters includes river, stream, lake, lagoon, pond, swamp, wetland, unconfined surface water, unconfined
water, natural or artificial watercourse, bed and bank of any waters, dams, non-tidal or tidal waters (including the
sea), stormwater channel, stormwater drain, roadside gutter, stormwater run-off, and groundwater and any part
thereof.

You means the holder of the environmental authority.
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END OF ENVIRONMENTAL AUTHORITY
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