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Aim and Objective

 Aim

 Identify if Explosive Risk Assessment (ERA) for safe storage and safe road 

transport of Explosive Ordnance (EO) has been adequately covered 

within Defence Explosive Ordnance Publications (DEOP) and if deficient, 

propose an improved option for ERA for road transport and storage. 

 Objective

 The objective is achieved by working out a scenario involving road 

transport and storage of select EO between two Australian Defence 

Force (ADF) bases and exploring DEOP for adequacy in conducting a 

Quantitative Explosive Risk Analysis (QERA) and if deficient identify an 

improvement. 



Introduction

 Explosive Ordnances (EO) are intrinsically hazardous and pose 

conceivable risks.

 Work Health and Safety (WHS) Act 2011 and WHS Regulations 2011 

provide limited coverage for explosive safety hazards.

 Risk framework applicable to Australian Defence EO is Explosives 

Safety Regulatory Framework (ESRF).



Regulations



Applicability

 DEOP 100 mandates twelve principles covering aspects of safety 

management systems, safety & suitability for service, safe location 

and safe work practices. 

 Seven of the twelve principles detail aspects of risk management 

directly linked to ERA and Quantity Distances (QD). 

 Regulations for ADO Explosive Risk Management (ERM) is covered 

within DEOP 101.



eDEOP 101- Classification Storage 

and Transport Guidelines

 ERM - Hazard Classification - ADO uses UN classification for storage 

and transport of explosives. 

 ERM – Storage  

 ERM principles detailed within Regulation 5.3 is applicable for NEQ less 

than 50 kg. 

 Quantity Distances (QD rules described in Regulation 5.4 is the basis for 

safe storage of EO for NEQ greater than 50 kg. 

 ERM for Road Transport - Transport of Defence EO by road is regulated by 

the AE Code. 



eDEOP 101 – Explosive Risk 

Assessment

 Qualitative and semi-quantitative Explosive Risk Assessment (ERA).

 Quantitative ERA (QERA)



eDEOP 101 – Limitations and 

Challenges

 Qualitative, semi quantitative and quantitative methods have been 
prescribed for storage of EO NEQ less than 5O kgs.

 Identifying probability figures for QERA involves extensive testing for 
each EO type and each scenario, which can be time consuming 
and expensive

 Assigning a likelihood value based on a qualitative definition can 
present a challenge in predicting the likely outcome of a risk.

 QD values, is not exhaustive enough to cover all aspects of EO 
application throughout its Capability Life Cycle (CLC). 

 An area which would benefit from employment of ERA methods is 
the determination of safe route for transport based on Quantitative 
Explosive Risk Assessment (QERA).



Risk Management Methodology

 The select EO will be first classified into its hazard classification and 

compatibility groups using DEOP101 Section 2. 

 EO will then be assigned into consignments accordance with 

DEOP101 Section 4 for storage compatibility and DEOP101 Section 3 

for transport compatibility.

 Storage safe distances for the select EO will first be determined using 

Quantity Distance principles as prescribed in eDEOP101 Section 5 

Regulation 5.4. 

 Quantitative Explosive Risk Assessment Principles as prescribed in 

eDEOP101 Section 5 Regulation 5.3 will be utilised to quantify risks to 
individual and society 



Risk Management Methodology

 The storage risk will also be analysed using a MIL-STD-882E based 
seven step risk assessment process. 

 Transport risk evaluation for the part of the scenario involving road 
transport of select EO will first use guidelines provided in eDEOP101 
Section 3 and AE Code.

 QERA from eDEOP101 Section 5 Regulation 5.3 will be utilised to 
examine applicability and improvement to extant transport 
regulations for EO. 

 The storage risk will also be analysed using a MIL-STD-882E based 
seven step risk assessment process.

 Crime and accident comparison of en-route local government 
areas (LGA) is compared using geographical information systems to 
assess the best route for transport 



Hazard Classification and 

Compatibility Groups

Item name UN N0.
Hazchem 

code
Compatibility

Class/ 

Division

Quantity 

(NEQ/TEQ)

Explosive, Blasting, type E 332 E D 1.5D 100kg

BARIUM AZIDE, dry or wetted with less than 50% 

water, by mass
224 E A 1.1A 300 items

Rockets with inert heads 502 E C 1.2C 150 kg



Storage Safety – Quantity Distance 

QD type QD sub-type Min applicable 

distance

Prescribed D Formula

IQD type Inter Magazine Distance 

(IMD)

D1-10 D7 2.4 x Q^(1/3)

Process Building Distance 

(PBD)

D10 and D13 D10 8 x Q^(1/3)

OQD type Public Traffic Route 

Distances (PTRD)

2xD9 (for MIL only),  

D11, D13-17

D11 3.6 x Q^(1/2) (for NEQ 

<4500 kg)

Inhabited Building Distance 

(IBD)

2 x D13 D13 5.5 x Q^(1/2) (for NEQ 

<4500 kg)

Vulnerable Building Distance 

(VBD)

D13-15 2 x D13 11 x Q^(1/2)



Storage Safety – Quantity Distance 

QD type QD sub-type QD Consignment 1 (m)
QD Consignment 2 

(m)

IQD type

Inter Magazine Distance (IMD)

15 16

Process Building Distance (PBD)

50 54

OQD type

Public Traffic Route Distances 

(PTRD) 57 62

Inhabited Building Distance (IBD)

87 95

Vulnerable Building Distance (VBD)

174 191



Storage Safety – Quantity Distance 



Storage Safety – QERA



Storage Safety – QERA 

 Hazard Identification:

 Hazard 1: Explosive Ordnance (EO) undergoes uncommanded 

initiation during transport leading to damage to facility and loss of life.

 Hazard 2: EO undergoes uncommanded initiation during transport 

leading to release of harmful chemicals leading to environmental 

damage, contamination and sickness.



Storage Safety – QERA



Storage Safety – QERA



Storage Safety – QERA



Storage Safety – QERA



Storage Safety – QERA



Storage Safety – QERA



Transport Safety – AE Code



Transport Safety – AE Code



Storage Safety – QERA 

 Hazard Identification:

 Hazard 1: Explosive Ordnance (EO) undergoes uncommanded 

initiation during storage leading to damage to facility and loss of life.

 Hazard 2: EO undergoes uncommanded initiation during storage 

leading to release of harmful chemicals leading to environmental 

damage, contamination and sickness.



Transport Safety – QERA 



Transport Safety – QERA 



Transport Safety – QERA 



Transport Safety – QERA 



Transport Safety – QERA 



Transport Safety – QERA 



Transport Safety – QERA 



Transport Safety – Safe Route

• The methodology used is to assess the safety and security threats on enroute local 

government areas (LGAs). 

• Through maximising travel through the safest LGAs and minimise/eliminate travel 

through the safest LGAs minimise safety and security exposure to the transport 

activity, thereby minimising risk. 



Transport Safety – Safe Route



Transport Safety – Safe Route



Transport Safety – Safe Route



Transport Safety – Safe Route



Findings

 1. [Finding 1] –QD does not adequately characterise quantitative 
potential risk, personnel risk and societal risk. QERA could be utilised to 
address this shortfall. supplementing QD with QERA methods achieves 
better quantification of risk to personnel and society thereby achieving 
SFARP outcomes in EO storage scenarios. 

 2. [Finding 2] –AE Code does not adequately address societal risk 
along the chosen route. Societal risk aspects could be used to minimise 
risk if appropriately quantified. Application of a tailored QERA as utilised 
in this report could help determine societal risks enabling improved risk 
minimisation.  

 3. [Finding 3] – Current EO transport policy does not prescribe a 
method for determining and assessing safety and security of en-route 
regions.  The application of geographic information software for 
comparison of routes and en-route regions could help safest route. 



Recommendations

 [Recommendation 1] - Consider mandating use of QERA to 

supplement QD for NEQ greater that 50kg as a risk management 

tool through amendment to DEOP101.

 [Recommendation 2] - Improve current QERA method detailed 

within DEOP101 to include provisions for application of QERA in EO 

transport scenario, in order to quantify societal risks en-route 

appropriately.

 [Recommendation 3] - Further explore use of geographic 

information systems to enable improved quantifying of societal and 

personnel risk in en-route regions due to EO transport.



Questions
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