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FOREWORD 

The Defence Unexploded Ordnance Management Manual (DUXOMM) applies to 
activities on Defence estate, Defence projects undertaken off Defence estate, and 
Defence’s responsibilities under the Commonwealth Policy on the Management of 
Land in Australia Affected by Unexploded Ordnance.  
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AMENDMENTS 

Proposals for amendment of the Defence Unexploded Ordnance Management 
Manual may be sent to: 

nuxo.program@defence.gov.au  

Directorate of Contamination Assessment, Remediation and Management 
Environment and Engineering Branch 
Security & Estate Group 
Department of Defence 
26 Brindabella Circuit | CANBERRA | NSW 2600 

Version 
Number 

Amendment 
Number 

Amendment Effective 
date 

1.1 1 Paragraph 7.11 – 7.12 has been 
included to clarify that Demolitions 
Range Target Material is not 
considered as explosive ordnance 
materiel (EOM). 

Paragraph 7.41 has been amended to 
note Demolitions Range Target 
Material is excluded from the 
requirement to treat range targets as 
EOM. 

11/05/2021 

 

1.2 2 Bi-annual review and update  30/09/2022 
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GLOSSARY 

The source for approved Defence terms, definitions and abbreviations is the 
Australian Defence Glossary (ADG), available on the Defence Protected Network at 
adg.dpe.protected.mil.au Note: The ADG is updated periodically and should be 
consulted to review any amendments to the data in this glossary. 

Unless the context otherwise clearly indicates, words used in the singular include the 

plural, and the plural includes the singular. 

To align with the Commonwealth Policy on the Management of Land in Australia 

Affected by UXO, the term ‘UXO’ is used within this manual to describe unexploded 
ordnance (UXO), abandoned explosive ordnance (AXO), discarded military munitions 
(DMM) and explosive remnants of war (ERW). 

TERMS AND DEFINITIONS 

Abandoned explosive ordnance (AXO) 
Explosive ordnance that has not been used during an armed conflict, that has 
been left behind or dumped by a party to an armed conflict, and which is no 
longer under control of the party that left it behind or dumped it. Abandoned 
explosive ordnance may or may not have been primed, fuzed, armed or 
otherwise prepared for use. See discarded military munitions (DMM). 

ALARP 
A common management principle for reducing a risk level to where the cost 
(time, effort and money) involved in further reducing the risk level would be 
grossly disproportionate to the benefit gained. 

Ammunition 
See munition. 

Armed 
Occurs when all the safety devices and features incorporated in the fuze 
have been eliminated or are not functioning so that the fuze has completed 
its arming sequence, but has not been subjected to sufficient or proper forces 
required to begin the fuze firing sequence. 

Blank 

A cartridge case or cloth bag containing propellant, normally gunpowder, 
without a projectile. Note: Its function is to produce a loud noise on firing 
when used in training, signalling or salutes. 

Bomb 

An aerodynamically shaped metal container, usually fin-stabilised, filled with 
high explosive, smoke, incendiary or chemical composition designed to be 
dropped from an aircraft, that is designed to explode or otherwise operate in 
a specific manner. Also used to describe ammunition for mortars. 

Buried 
For the purpose of this publication, and all references therein, the term 
‘buried’ refers to explosive ordnance (EO)/unexploded ordnance (UXO) that 
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is fully or partially covered by earth, debris or any other object that stops the 
item being positively identified. (Also see sub-surface). 

Business as usual (BAU) 

Refers to the normal conduct of business. 

Calibre 

1. The diameter of the bore of a weapon measured in inches or millimetres 
excluding the depth of the grooves. 2. The diameter of a projectile across the 
body. 

Cartridge 

Ammunition, ready for firing, wherein the propelling charge(s), its primer, with 
or without the projectile with its fuze are assembled in one unit for handling 
and firing. 

Clearance 

The removal of UXO from the surface or subsurface to a pre-established 
depth. 

Cleared area 
A defined area cleared through the removal and/or destruction of all specified 
explosive ordnance hazards to a specified depth. 

Client 

The department, organisation or entity; whether Commonwealth, Defence or 
non-Defence; for whom the UXO project is being conducted. 

Client’s manager 
The member of the Client’s management team responsible; with the UXO 
contractor, UXO consultant and other service-providers; for delivering the 
UXO project. 

Commonwealth land 
Land owned or occupied by the Commonwealth or a Commonwealth 
authority. It does not include land leased by the Commonwealth unless that 
lease is subject to a condition that the land may be used by Defence for 
defence purposes or for the conduct of defence operations or practices. 

Defence 

Department of Defence. 

Defence area (DA) (2016-) 

Any area of land, sea or air declared for the purpose of conducting Defence 
operations or practices. A DA is declared under Defence Regulations 2016 
and is published as a Legislative Instrument. See Defence Practice Area 
(DPA). 

Defence controlled land 
Land where Defence controls access by the general public for defence 
purposes or for the conduct of Defence operations or practices. 
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Defence personnel 

Means all Australian Public Service employees in the Department of 
Defence, Defence locally engaged employees, Defence civilians, Defence 
members and the equivalents from other Defence organisations on exchange 
to Defence. 

Defence practice area (DPA) (1952-2016) 
Any area of land, sea or air declared for the purpose of conducting Defence 
operations or practices. A DPA is declared under Defence Force Regulations 
(DFR) 1952 part XI, by the Minister for Defence and notified in the 
Commonwealth of Australia Gazette. See Defence Area (DA). 

Defence register of sites affected by UXO 

The central repository maintained by Defence that contains known or 
recorded areas of possible UXO affected land. The boundaries of possible 
affected areas are indicative only. 

Defence training area (DTA) 

Any area that is owned or leased by the Commonwealth specifically for the 
purpose of conducting Defence training. A DTA may contain a variety of 
ranges within its boundaries. 

Deflagration 

Subsonic combustion that usually propagates through thermal conductivity 
(hot burning material heats the next layer of cold material and ignites it). 

Demilitarisation 
The act of disassembling munitions for the purpose of recycling, reclamation, 
or reuse of components. Also, rendering munitions innocuous or ineffectual 
for military use. The term encompasses various approved demilitarisation 
methods such as mutilation, alteration, or destruction to prevent further use 
for its originally intended military purpose or to avoid future fear and alarm. 

Demolition 
Destruction of structures, facilities or material by use of fire, water, 
explosives, mechanical or other means. 

Desktop UXO study (DTS) 

A formal desktop assessment that is undertaken to identify the potential for 
UXO to exist in a given area. 

Destruction 
The process of final conversion of munitions and explosives into a state 
whereby they can no longer function as designed. 

Detection 

The locating of subsurface objects using geophysical search equipment. 

Discarded military munitions (DMM) 

Military munitions that have been abandoned without proper disposal or 
removed from storage in a military magazine or other storage area for the 
purpose of disposal. See abandoned explosive ordnance (AXO). 
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Disposal 

The removal of scrap and waste products together with surplus or redundant 
stock through destruction, dumping, sale or other action. 

Disposal site 
An area authorised for the destruction of munitions and explosives by 
detonation and/or burning. 

Electromagnetic induction (EMI) 

A geophysical technology used to induce a magnetic field beneath the 
Earth’s surface, which in turn causes a secondary magnetic field to form 
around nearby objects, both ferrous and nonferrous, that have conductive 
properties. 

EMPTY (Free From Explosives) 
Describes the final condition of munitions packaging (MP) which is to be 
returned to the supplier. A suitable process must be undertaken to ensure 
that the condition is met. 

Energetic material 
A substance or mixture of substances that, through chemical reaction, is 
capable of rapidly releasing energy. 

Environment 

This includes: (1) ecosystems and their constituent parts, including people 
and communities; and (2) natural and physical resources; and (3) the 
qualities and characteristics of locations, places and areas; and (4) heritage 
values of places including those on the Register of the National Estate; and 
(5) the social, economic and cultural aspects of a thing mentioned in (1), (2) 
or (3). 

Environmental and Heritage Management Plan (EHMP) 
A documented plan providing for the management of a wide range of 
environmental and heritage issues associated with a Defence activity, 
establishment or Training Area, with the aim of avoiding and mitigating 
adverse environmental and heritage impacts to reduce them as low as 
reasonably possible. 

Environmental Management Plan (EMP) 
A documented plan providing for the management of a wide range of 
environmental issues associated with a Defence activity, establishment or 
Training Area, with the aim of mitigating adverse environmental impacts to 
reduce them as low as reasonably possible. 

Explosive 

Solid or liquid substance or mixture of substances which, by intrinsic 
chemical reaction is capable of producing an explosion. A substance or 
mixture of substances, which, under external influences, is capable of rapidly 
releasing energy in the form of gases and heat. 
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Explosive charge 

1. A given quantity of explosive, either in bulk or contained in a bomb, a 
projectile, a mine or similar device, or used as a propellant. 2. A quantity of 
explosive prepared for demolition purposes. 

Explosive ordnance (EO) 

All munitions containing explosives, nuclear fission or fusion materials and 
biological and chemical agents. This includes bombs and warheads; guided 
and ballistic missiles; artillery, mortar, rocket and small arms ammunition; all 
mines, torpedoes and depth charges, demolition charges; pyrotechnics; 
clusters and dispensers; cartridge and propellant actuated devices; electro-
explosive devices; clandestine and improvised explosive devices; and all 
similar or related items or components explosive in nature. 
Note: For the purpose of this manual, EO only refers to conventional 
munitions. IED and clandestine devices are specifically excluded from the 
remit of this manual. 

Explosive ordnance disposal (EOD) 
The detection, identification, field evaluation, rendering safe and final 
disposal of unexploded explosive ordnance. It may also include the rendering 
safe and/or disposal of explosive ordnance, which may have become 
hazardous by damage or deterioration. 

Explosive ordnance disposal (EOD) procedures 

Any particular course or mode of action taken by qualified explosive 
ordnance disposal (EOD) personnel to render safe, disassemble, neutralise 
or dispose of EO, improvised explosive device (IED) or any hazardous 
material associated with an EO incident. 

Explosive ordnance materiel (EOM) 
The general term to describe any material that forms, or has formed, part of 
an item of explosive ordnance (EO). EOM refers to all by-products resulting 
from the functioning of munitions. This includes, but is not limited to, 
fragments of exploded/destroyed military munitions, shell casings, projectiles 
(including expended ejection munitions), fuze remnants, mortar tails, practice 
munitions, inert training munitions. EOM can be described in two different 
states depending on the stage in which it exists in the EOM remediation 
process. Uncertified EOM (UEOM) refers to EOM that has not undergone 
the Free From Explosives (FFE) process and has not been certified as FFE. 
Certified EOM (CEOM) refers to EOM that has undergone the FFE process 
and has been certified as FFE. EOM does not include EO packaging and EO 
packing materials (see munitions packaging (MP)). 

Explosive ordnance materiel (EOM) remediation 

Describes the location, collection, consolidation and storage of EOM, and the 
subsequent process to ensure that there is no residual explosive or energetic 
material remaining in or on EOM, prior to onward disposal into the 
appropriate waste stream. 

Explosive remnants of war (ERW) 
Unexploded ordnance and abandoned explosive ordnance. 
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External service providers 

Contractors, consultants and professional service providers employed by 
Defence. For the purpose of this manual, the terms “external service 
provider”, “contractor”, “consultant” and “professional service provider" may 
be used synonymously where the context allows. 

False alarm 
A false alarm in the context of geophysics is when a declared EO or UXO 
detection location does not correspond to an actual EO or UXO location 
based on the results of the investigation. 

Field validation survey (FVS) 
A field assessment (using visual and/or detection methodologies) of the 
levels of EO and UXO (including EOM) contamination in a given area. 

Fragment/fragmentation 

1. The action of breakup of a projectile or hard cased munition filled with an 
explosive substance, after it is suitably initiated; or 2. The metallic fragments 
from the fractured casing of ordnance, brought about by initiation of the 
explosive filling, and projected at high velocities over considerable distances. 
This is known as primary fragmentation. Secondary fragmentation refers to 
rocks, debris or incidental items projected by an explosion which were not 
part of the bomb itself. 

Free From Explosives (FFE) 

Describes the condition of any EO or EOM that has undergone an 
appropriate inspection to ensure that no explosives or other energetic 
material is present that will present an explosive hazard. They may still 
contain non-explosive dangerous goods (NEDG). 

Fuze 
A device that initiates an explosive train. 

Geographical (geospatial) information system 
An Information system that identifies the geographic location and 
characteristics of natural or constructed features and boundaries on the 
Earth, including: statistical data and information derived from, among other 
things, remote sensing, mapping, and surveying technologies; and mapping, 
charting, geodetic data and related products. 

Geophysical anomaly 
An object that is above the naturally occurring geological background which 
provides a response to UXO detection equipment. 

Gradiometer 

A magnetometer for measuring the rate of change of a magnetic field. 

Ground penetrating radar (GPR) 

A system that uses pulsed radio waves to penetrate the ground and measure 
the distance and direction of subsurface targets through radio waves that are 
reflected back to the system. 
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Grenade 

An item containing a filling of explosive, smoke or other material designed to 
be thrown by hand, dropped from aircraft or projected by a small arms 
weapon or from a grenade discharger. 

Hazard reduction (operation) 

The removal and destruction of UXO, EO, EOM and other range-related 
debris (e.g., target debris, munitions packaging and crating material) to 
maintain or enhance safety or to prevent the accumulation of such material 
from impairing or precluding the continued use of the range for its intended 
purpose. Hazard reduction does not include removal, treatment, or 
remediation of chemical residues or munitions constituents in environmental 
media. 

High explosive 

An explosive which normally detonates rather than deflagrates or burns. High 
explosives are further divided into a variety of classes depending upon their 
sensitivity to initiation. 

Target area  

Areas within a designated impact area where UXO producing munitions are 
to be directed. Target Areas are designed, located, and approved by Range 
Siting Boards. Target areas are intended to minimise widespread UXO 
contamination by containing it in areas as small as reasonably practical in 
order to reduce long-term environmental impacts. May also be designated as 
high explosive target areas (HETA). 

Impact area (IA) 
Defined areas, within a DPA or DA, in which target areas are located. IA are 
to be as large as reasonably practicable in order to accommodate the needs 
of live fire manoeuvre. May also be designated as High Explosive Impact 
Areas (HEIA). 

Incendiary 

A burning compound or metal used to produce intense heat. 

Inert 

An item that resembles EO but does not contain explosive, pyrotechnic or 
other type or energetic or other hazardous material. 

Live fire 
Any discharge, release, detonation or firing of ammunition/ordnance. 

Low explosive 
An explosive substance which decomposes rapidly through combustion with 
the evolution of heat and flash and generates a large quantity of gaseous 
products. 

Magnetometer 
An instrument for measuring the intensity and direction of magnetic fields. 
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Malfunction 

Any failure of an item of explosive ordnance (EO) to function as designed 
when fired, launched or otherwise activated, or when explosive components 
function during a non-functional test. 

Misfire 

The failure of a weapon, munition or other device to fire or explode as or 
when expected due to a fault in the firing system, initiator, propellant or other 
charge. 

Mortar 

An indirect fire weapon, usually muzzle loading, with a rifled or smooth bore 
that transfers recoil energy to the ground through a baseplate. 

Munition 
A complete device (e.g. missile, shell, mine, demolition store, etc.) charged 
with explosives, propellants, pyrotechnics, initiating or composition material 
for use in military operations, including demolitions. 

Munitions constituents (MC) 
Any materials originating from munitions (UXO, AXO/DMM, etc.) including 
explosive and non-explosive materials, and emission, degradation, or 
breakdown elements of such ordnance or munitions. 

Munitions packaging (MP) 
Refers to all containers and packaging associated with the storage and 
transport of munitions. MP is not considered EOM. 

Non-Defence training area (NDTA) 

Any land not owned or under lease by the Commonwealth where the 
Australian Defence organisation is required to obtain land owner/manager 
permission and/or an environmental clearance certificate in order to use that 
land to undertake training activities that may or may not include live fire. See 
training area. 

Net explosives quantity (NEQ) 

The total explosives content of an ammunition, unless it has been determined 
that the effective quantity is significantly different from the actual quantity. It 
does not include such substances as white phosphorus, war gases or smoke 
and incendiary compositions unless these substances contribute significantly 
to the dominant hazard of the hazard division concerned. 

Neutralise 

1. The permanent or temporary disruption of a firing train, whereby a device 
or item will no longer function as designed, i.e. the item may still be in a 
hazardous state and still be capable of some kind of energetic event. 2. To 
make harmless anything contaminated with a chemical agent. 

Non-explosive dangerous goods (NEDG) 
Items that are related by function to explosives and which are used for 
somewhat similar purposes as certain types of explosives. 
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Note: The processes for the management of NEDG are contained in eDEOP 
101 – Department of Defence Explosives Regulations (Ref F). 

Non-munition scrap 

Refers to all range items that are non-munition in nature. This covers barbed 
wire, angle iron pickets, discarded range infrastructure, etc. 

Off Defence Estate 
Land that is not owned, occupied or controlled by Defence. This may include 
areas that are under the control of other Commonwealth agencies, State or 
Territory agencies or in private ownership. This may also include areas in 
which the Commonwealth has previously disposed of a legal interest or areas 
in which the Commonwealth has never had a legal interest. 

On Defence Estate 
Land that is owned, occupied or controlled by Defence. This includes land 
that is occupied by Defence under a lease and/or permissible occupancy 
arrangements. 

Personal protective equipment (PPE) 
Protective clothing or equipment that provides workers with protection from a 
particular hazard in a work area. 

Post project report (PPR) 

A detailed and comprehensive report detailing the timing; the methodology, 
technology and resources used, the cost (if appropriate) and the outcomes of 
a specific activity or project. 

Project 

An endeavour in which human, material and financial resources are 
organised to undertake a unique scope of work, of given specification, within 
constraints of cost and time, so as to achieve beneficial change defined by 
quantitative and qualitative objectives. 

Projectile 
An object, projected by an applied exterior force and continuing in motion by 
virtue of its own inertia, as a bullet, shell or grenade. 

Propellant 

An explosive which, by controlled burning, provides the gas pressure 
required to give motion to a projectile or missile. 

Pyrotechnics 
A mixture of chemicals which when ignited is capable of reacting 
exothermically to produce light, heat, smoke, sound or gas, and may be used 
to introduce a delay into a firing system because of its known burning time. 
The term excludes propellants and explosives. 

Quality assurance (QA) 

Planned and systemic actions necessary to provide confidence that goods 
and services will satisfy the contracted requirements for quality. It aims to 
confirm that the management and operational procedures for activities are 
appropriate and will achieve the necessary outcomes. 
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Quality control (QC) 

That component of Quality Management which focuses on inspecting the 
finished product, or significant components of it, to ensure it meets the 
required quality. 

Quality management (QM) 

A series of coordinated activities designed to direct and control the quality of 
outcomes achieved. 

Range 
Any area of land, sea, or air used for Defence live-firing weapons practices, 
tests or operations. 

Render safe 

The separation of all essential firing train components such that there is no 
further possibility of an event occurring. 

Residual risk 
As used in reference to explosive ordnance (EO), residual risk refers to the 
risk remaining following the application of effort to identify, define and remove 
all presence and suspicion of explosive ordnance. 

Risk 
Effect of uncertainty on objectives. 

Round 
A complete assembly of a projectile (with or without fuze), the propelling 
charge in a cartridge case, and the means of igniting the propelling charge. 

Service 

A noun referring to either the Royal Australian Navy (RAN), the Australian 
Army or the Royal Australian Air Force (RAAF). 

Services 
A collective noun referring to the Royal Australian Navy (RAN), the Australian 
Army and the Royal Australian Air Force (RAAF). 

Small arms munition (rounds) 

Ammunition for small arms, i.e. all ammunition of less than 20 mm calibre, 
and all gauges of shotgun cartridges. 

Spatial data 
Information that contains the spatial attribution of latitude, longitude and 
elevation above a datum. 

Subsurface 

As used in reference to UXO and EO, subsurface refers to any UXO and EO 
that is buried, either partially or fully, below the surrounding ground level and 
as a result cannot be positively identified or disposal charges cannot be 
placed such that destruction of the store will be ensured. (Also see buried). 

Subsurface UXO clearance 
A clearance of all UXO items that have been defined as subsurface. 
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Surface UXO clearance 

A clearance of all UXO items that are entirely or partially exposed on the 
surface. 

Training area (TA) 
Any area of land, sea, or air that may be designated for any military 
manoeuvres or simulated wartime operations involving planning, preparation 
and execution, carried out for the purpose of training and evaluation. It may 
be a combined, joint or single-Service exercise or activity depending on 
participating organisations. A TA may contain a variety of ranges within its 
boundaries. TA are part of Commonwealth owned or leased land (See Non-
Defence Training Area (NDTA)). 

Training Area Capability Manager (TACM) 
The Training Area Capability Manager (TACM) is responsible for providing 
the Operational Authority with the capability requirements for their allotted 
TA. 

Training Area Management Authority (TAMA) 
The Training Area Management Authority (TAMA) is responsible for the 
development and management of the Defence estate, this is currently vested 
in Deputy Secretary Security and Estate.  

Training area standing orders (TASO) 
A set of mandatory instructions designed to ensure the safe, efficient and 
sustainable operation of the training area. TASO are lawful general orders for 
members of the ADF and are reasonable directions for APS employees and 
other government and civilian agencies.  

Unarmed 

Occurs when all of the safety devices and features incorporated in the fuze 
are present and functioning so as to prevent the fuze from starting its arming 
sequence. It is the condition of the fuze when it is safe for handling, storage 
and transportation. 

Unexploded explosive ordnance (UXO) (NATO) 
Explosive ordnance which has been primed, fused, armed or otherwise 
prepared for action, and which has been fired, dropped, launched, projected 
or placed in such a manner as to constitute a hazard to operations, 
installations, personnel or material and remains unexploded either by 
malfunction or design or for any other cause. For the purpose of this manual, 
the term ‘UXO’ is used to describe UXO, discarded military munitions (DMM), 
abandoned explosive ordnance (AXO) and explosive remnants of war (ERW) 
where contextually appropriate. 

Unit 

Any military element whose structure is prescribed by competent authority, 
such a table of organisation and equipment, specifically part of an 
organisation. 
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UXO assessment survey 

A survey designed to determine, assess and report on the following, 
including but not limited to: (1) whether an area is affected by UXO; (2) the 
boundaries of the affected area; (3) the densities of UXO, including the 
locations and characteristics of Impact Areas, within the affected area; and 
(4) the residual depths, types and natures of UXO and inert ordnance-related 
items within the affected area. 

UXO Technician (UXOT) at a minimum 
Refers to the role of a UXOT, UXO Technician Supervisor (UXOTS) or UXO 
Site Manager (UXOSM). 

UXO avoidance 

The activity whereby a UXO Escort (UXOE), normally equipped with a metal 
detector or magnetometer, precedes a survey or similar party to ensure the 
path they take or the location at which they are to conduct intrusive sampling 
is free from anomalies which may or may not be UXO. Any anomalies 
detected are avoided rather than investigated. 

UXO remediation/clearance 

An activity to locate, remove and appropriately dispose of all UXO, EO and 
EOM of a specified size from the surface and to a specified depth below the 
surface within the specified boundaries of an area. 

Waste 

Materials or products that are unwanted or have been discarded, rejected or 
abandoned. Waste includes materials or products that are recycled, 
converted to energy, or otherwise disposed of.  
Note: Materials and products that are reused (for their original purpose and 
without reprocessing) are not waste because they remain in use.4 

 

 

4 Commonwealth of Australia 2018, Never waste a crisis: the waste and recycling industry in Australia, Chap. 2, 
bullet 2.1.  
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ACRONYMS 

ADES Assistant Director Environment and Sustainability 

ADF Australian Defence Force 

ALARP As Low As Reasonably Practicable 

APS Australian Public Service 

ASEE Assistant Secretary Environment and Engineering 

AXO Abandoned explosive ordnance  

 

BM Base Manager 

BMP Bushfire Management Plan 

  

CDF Chief of Defence Force 

CEOM Certified Explosive Ordnance Materiel 

CJLOG Commander Joint Logistics 

  

DA Defence area 

DCARM Director/Directorate of Contamination Assessment, Remediation 
and Management 

DEPSEC SE Deputy Secretary Security and Estate 

DEQMS Defence Estate Quality Management System 

DFSW Direct fire support weapon/s 

DGM Digital geophysical mapping 

DGPS Differential global positioning system 

DGS Digital geophysical survey 

DIP Defence Infrastructure Panel 

DMM Discarded military munitions 

DOTAM Director/Directorate of Operations and Training Area 
Management 

DPA Defence practice area/s 

DPD Defence Project Director 

DPM Defence Project Manager 

DRA Detailed unexploded ordnance risk assessment 

DTA Defence training area/s (and ranges) 

DTAMM Defence Training Area Management Manual 

DTS Desktop unexploded ordnance study 

DUXOMM Defence Unexploded Ordnance Management Manual 
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ECC Environmental Clearance Certificate 

EIA Environmental Impact Assessment 

EMI Electromagnetic induction 

EHMP Environmental and Heritage Management Plan 

EMP Environmental Management Plan 

EMS Environmental Management Strategy 

EO Explosive ordnance 

EOD Explosive ordnance disposal 

EODCC Explosive Ordnance Disposal Control Centre 

EOM Explosive ordnance materiel 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

ESM Environment and Sustainability Manager 

  

FASI First Assistant Secretary Infrastructure  

FASSD First Assistant Secretary Service Delivery 

FFE Free From Explosives 

FVS Field validation survey 

  

GIS Geographical (or geospatial) information systems 

GPR Ground penetrating radar 

GPS Global positioning system  

 

HE High Explosive 

HEIA High explosive impact area 

HETA High explosive target area 

HIA Heritage Impact Assessment 

HRO Hazard reduction operation 

  

ID Infrastructure Division 

ILUA Indigenous Land Use Agreement 

 

JLC 

JEOS 

 

Joint Logistics Command 

Joint Explosive Ordnance Support 

JSA Job Safety Analysis 

JSEA Job Safety and Environmental Analysis 
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NDTA Non-defence training area 

NEDG Non-explosive dangerous goods 

NEQ Net explosive quantity 

NUXOP Defence National Unexploded Ordnance Program 

 

PMCA Project Manager and Contract Administrator 

PPE Personal protective equipment 

PPR Post Project Report 

  

QMP Quality Management Plan 

 

RCO Range Control Officer 

  

SDD Service Delivery Division 

SDMP Spatial Data Management Plan 

SFAIRP So Far As Is Reasonably Practicable 

SMP Safety Management Plan 

SOP Standard Operating Procedure 

SOR Statement of Requirements 

SOW Scope of Work 

SWMS Safe Work Method Statement 

 

TA Training area(s) and/or range(s) 

TACM Training Area Capability Manager 

TAMA Training Area Management Authority 

TAOA Training Area Operational Authority 

TASO Training Area Standing Orders 

TOI Target of interest 

 

UEOM Uncertified Explosive Ordnance Materiel 

UTM Universal Transverse Mercator 

UXO Unexploded ordnance 

UXOC Unexploded Ordnance Consultant 

UXOE Unexploded Ordnance Escort 

UXOFA Unexploded Ordnance Field Assistant 
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UXOSM Unexploded Ordnance Site Manager 

UXOT Unexploded Ordnance Technician 

UXOTS Unexploded Ordnance Technician Supervisor 

UXOPM Unexploded Ordnance Project Manager 

  

WHS Work Health and Safety 
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INTRODUCTION 

PURPOSE 

1.1 The purpose of the Defence Unexploded Ordnance Management Manual 

(DUXOMM) is to: 

a. Provide the detailed Defence roles and responsibilities, standards, guidance 

and processes for achieving the expected outcomes of the Defence 
Unexploded Ordnance (UXO) Management Policy 

b. Detail Defence’s approach to UXO risk management 

c. Provide the guidance, standards, procedures and processes in which 

Defence personnel and authorised external service providers will undertake 
UXO and explosive ordnance materiel (EOM) management activities on the 
Defence estate and off the Defence estate on Defence’s behalf. 

1.2 The DUXOMM has been developed to assist Defence personnel and its 

external services providers to comply with Australia’s international obligations and 
specific legislative requirements in relation to UXO as well as applicable 
Commonwealth and Defence policies and strategies. 

1.3 This guidance has been developed cognisant of existing work health and 

safety laws and environmental laws and does not replace or remove any of those 
specific obligations.  

STRUCTURE OF THE MANUAL 

Intended Audience 

1.4 The DUXOMM applies to all Defence personnel, external service providers 
undertaking work on behalf of Defence and other persons approved by Defence to 
access the Defence estate. 

1.5 The Secretary and Chief of the Defence Force (CDF) expect Defence 

personnel and Defence’s external service providers to comply with provisions in 
manuals unless particular circumstances warrant departure from the provisions. 

Scope of This Manual 

1.6 The DUXOMM applies to On Defence Estate, Defence projects undertaken 

Off Defence Estate, and Defence’s responsibilities under the Commonwealth Policy 
on the Management of Land in Australia Affected by Unexploded Ordnance (Ref 
A)(the Commonwealth Policy). 

1.7 The DUXOMM does not replace Service documentation relating to the 

conduct of explosive ordnance disposal (EOD) activities. 

1.8 The DUXOMM includes the following: 
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a. Application of the Commonwealth Policy (Ref A) to Defence 

b. Description of Defence UXO/EOM roles and responsibilities 

c. Guidance on risk mitigation and implementation plans in alignment with the 

applicable activity risk framework 

d. General guidance on undertaking UXO projects on the Defence estate and 

Defence projects off the Defence estate 

e. Minimum standards for undertaking UXO/EOM management activities on the 

Defence estate and Defence projects off the Defence estate 

f. Required qualifications, experience and capabilities for undertaking 

UXO/EOM management activities on the Defence estate and Defence 
projects off the Defence estate 

g. Guidance for firefighting in UXO affected areas. 

1.9 The DUXOMM does not provide guidance on the management of 

contamination arising from explosive ordnance (EO) munitions constituents (MC). 
Such guidance can be found in the Defence Contamination Management Manual 
(Ref C). 

Structure of The Manual 

1.10 The structure of the manual and the content of each chapter is provided in 
Figure 1–1. 

Figure 1–1: Structure of the Manual 

 

How To Use This Manual 

1.11 This manual is divided into chapters. Each chapter contains content specific 
to a particular topic (refer to Table of Contents). Each chapter contains: 
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a. Body 

b. Annexes (if required) 

c. Appendices (if required). 

1.12 In this manual, the words ‘must’, ‘shall’, ‘should’ and ‘may’ are used to 
indicate Defence’s expectations for using this manual. This manual is to be read in 
accordance with the following definitions: 

a. ‘must’ or ‘shall’ is used to indicate requirements, methods or specifications 

that are to be applied in order to conform to the standard 

b. ‘should’ is used to indicate the preferred requirements, methods or 

specifications 

c. ‘may’ is used to indicate a possible method or course of action. 

1.13 UXO has a specific definition, which is outlined in the Glossary. For the 
purpose of this manual, the term ‘UXO’ is used to describe UXO, discarded military 
munitions (DMM), abandoned explosive ordnance (AXO) and explosive remnants of 
war (ERW) where contextually appropriate. 

BACKGROUND 

1.14 Since Federation, the Australian Defence Force (ADF) and its allies have 

used many areas of Australia to conduct live fire activities in multiple formats. During 
World War II, and up until the mid-1960s, much of this training took place on land not 
owned by the Commonwealth Government gazetted for that purpose. Since that 
time, Defence live fire activities have gradually become confined to established 
training areas (TA). 

1.15 As a result of these activities, there are many areas throughout Australia both 

on and off the Defence estate confirmed as, or suspected of, being affected by 
UXO/EOM. UXO in areas so affected are potentially hazardous to Defence 
personnel, external service providers and members of the public. Furthermore, there 
are instances where UXO from historical conflicts have been souvenired or have 
otherwise been recovered by members of the public, posing a hazard to the 
community. 

1.16 On the Defence estate, these areas include TA, field firing ranges and 
facilities where ammunition was stored, processed and disposed of by explosive 
demolition, burning or burial. These potential hazards impact the capability to 
manage and use the Defence estate effectively. 

Off Defence Estate 

1.17 Off Defence Estate refers to land that is not owned, occupied or controlled by 

Defence. This may include areas that are under the control of other Commonwealth 
agencies, State or Territory agencies or in private ownership. This may also include 
areas in which the Commonwealth has previously disposed of a legal interest or 
areas in which the Commonwealth has never had a legal interest. 
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1.18 Off Defence Estate, Defence fulfills its responsibilities under the 

Commonwealth Policy (Ref A) by: 

a. Maintaining a central register of sites confirmed as, or reasonably suspected 

of, being affected by UXO 

b. Providing information to increase public awareness of the hazards associated 

with UXO 

c. Providing advice to planning and local authorities and landowners in respect 

of UXO related matters including the management of public access 

d. Being prepared and able to assist in the response to UXO found Off Defence 

Estate. This could include render-safe and/or disposal operations, specialist 
support as necessary, providing advice as required and managing Defence 
resources accordingly. 

e. Consulting with the appropriate authorities for the provision and updating of 

UXO-related information on an as-needed basis. 

On Defence Estate 

1.19 On Defence Estate refers to land that is owned, occupied or controlled by 
Defence. This includes land that is occupied by Defence under a lease and/or 
permissible occupancy arrangements, or other land use agreements. 

1.20 On Defence Estate, Defence is governed by the relevant legislation and the 

applicable Defence policies. Defence has responsibilities to: 

a. Protect the work health and safety of Defence personnel, external service 

providers and persons approved by Defence to access Defence estate 

b. Ensure a safe, fit-for-purpose and optimised Defence estate 

c. Manage associated UXO risk to activities in a structured and outcome-based 
manner 

d. Provide clear requirements for undertaking UXO/EOM management activities 
in a standardised and safe manner.

OFFICIAL

OFFICIAL

http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf


UNCONTROLLED IF PRINTED 
DUXOMM 

2–1 

Version 1.2 

UNCONTROLLED IF PRINTED 

 

THE COMMONWEALTH POLICY 

INTRODUCTION 

2.1 The Commonwealth Government has developed and distributed a national 

policy on the management of unexploded ordnance (UXO) affected land, known as 
the Commonwealth Policy on the Management of Land in Australia Affected by 
Unexploded Ordnance (the Commonwealth Policy) (Ref A). It was issued on 1 Feb 
2018. Defence manages the application of the Commonwealth Policy (Ref A) on 
behalf of the Commonwealth. 

2.2 The Commonwealth Policy (Ref A) details management measures to be 

adopted by the Department of Defence, to protect the public from the hazards of 
UXO and prescribes policy with respect to land known or suspected of being affected 
by UXO arising from past, current and future military operations and training 
activities. 

2.3 The areas known or suspected of being affected by UXO throughout 
Australia include: 

a. On Defence Estate being land owned, occupied or controlled by Defence, 
including that which Defence intends to dispose  

b. Off Defence Estate being land that is not owned occupied or controlled by 
Defence and includes 

(1) Land owned, occupied or controlled by other Commonwealth agencies  

(2) Land in which Defence has previously disposed of a legal interest  

(3) Land in which Defence has never had a legal interest. 

2.4 Defence is also required to adhere to international obligations. 

a. Defence has international obligations in relation to the removal and 
destruction of certain types of UXO under a number of international 
conventions. The Commonwealth will comply with its international obligations 
to remove and destroy any UXO that is identified as falling under these 
conventions. 

AIM 

2.5 The aim of this chapter is to detail how Defence complies with its 
responsibilities under the Commonwealth Policy (Ref A). 

DEFENCE’S RESPONSIBILITIES UNDER THE COMMONWEALTH POLICY 

2.6 Defence does not have the day-to-day management responsibilities for UXO 

located Off Defence Estate. Under the Commonwealth Policy (Ref A), Defence has 
responsibilities for advising on and implementing the Commonwealth Policy (Ref A).  

OFFICIAL

OFFICIAL

http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf
http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf
http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf
http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf
http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf
http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf
http://www.defence.gov.au/UXO/_Master/docs/Commonwealth_Policy_on_the_Management_of_Land_Affected_by_Unexploded_Ordnance_1_Feb_2018.pdf


UNCONTROLLED IF PRINTED 
DUXOMM 

2–2 

Version 1.2 

UNCONTROLLED IF PRINTED 

2.7 Under the Commonwealth Policy (Ref A) in relation to Off Defence Estate, 

Defence is responsible for: 

a. Maintaining a central register of sites confirmed as, or reasonably suspected 

of, being affected by UXO 

b. Providing information to increase public awareness of the hazards associated 

with UXO 

c. Providing advice to planning, local authorities and landowners in respect of 

UXO-related matters 

d. Being prepared and able to assist in the response to UXO found Off Defence 

Estate. This could include render-safe and/or disposal operations, specialist 
support as necessary, providing advice as required and managing Defence 
resources accordingly. 

e. Consulting with the appropriate authorities for the provision and updating of 

UXO-related information. 

Maintaining a Record Of Sites Confirmed As, Or Reasonably Suspected Of, 

Being Affected By UXO 

2.8 Defence is required to maintain a record of sites confirmed as, or reasonably 

suspected of, being affected by UXO. This record will include those areas at which 
activities occurred that had the potential to result in UXO affected land. In addition, a 
copy of any relevant documentation resulting from research or provided from external 
sources will be kept and maintained in such a manner that it will supplement the 
information contained in the record.  

2.9 Defence is required to update this record as and when information on areas 

affected by UXO becomes available. It does this through the Defence National UXO 
Program (NUXOP) (refer to Annex 2A) and the Defence UXO website (refer to 
Annex 2B). 

2.10 The record and supplementary information enables Defence to provide State, 

Territory and/or local government authorities with nationally consistent data to assist 
in the fulfilment of their respective public safety obligations. Any data provided to 
State, Territory and/or local government is provided in accordance with the 
Commonwealth Policy (Ref A) requirements.  

2.11 Due to its reliance on historical information on military and training activities 
and other supplementary documentation from a range of sources, Defence does not 
warrant that the data in the record is complete. 

2.12 The record and supplementary information are also used by Defence in 

relation to determining requirements for, and prioritisation of, UXO assessment 
surveys and, where appropriate, remediation operations that it may undertake. Such 
activities are subject to Ministerial Direction. 
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Providing Information To Increase Public Awareness Of The Hazards 

Associated With UXO 

2.13 Defence is responsible for taking reasonable measures to raise public 

awareness of the dangers associated with UXO. In addition to maintaining the record 
of sites, other measures may include: 

a. Maintaining a publicly available website which provides geographically 
relevant UXO related information including the ability to search for UXO 
affected land through a mapping database;  

b. Categorising the potential presence of UXO on land and guidance on 

recommended actions or restrictions, where appropriate; 

c. Advertising campaigns to warn the public of UXO-related risks in Defence 

Training Areas (TA), on ranges and other land Off Defence Estate. 

d. Public warnings at opportune times, such as at military displays and open 

days and during press coverage of UXO operations.  

2.14 If Defence becomes aware of land suspected to be affected by UXO Off 

Defence Estate, Defence is responsible for informing the public, including the land 
controller, owner or occupier (as appropriate), of the potential presence of UXO. 

2.15 Where Defence authorities are informed of zoning, development or 
redevelopment proposals that are inappropriate to the known or suspected levels of 
UXO, warnings should be issued to the relevant State, Territory and/or local 
government authority. When necessary, details should be passed to the NUXOP 
Manager who, in consultation with the appropriate authority, may consider appealing 
against inappropriate land use, development or redevelopment proposals. 

2.16 These warnings should include a statement that the Commonwealth does not 
accept any legal liability for the potential presence of UXO or arising from any 
operation to assess or remediate UXO affected land and that the provision of 
warnings does not mean that the Commonwealth accepts any such liability. Any 
warning must also state that Defence does not warrant the completeness of 
information provided about the potential presence, or levels, of UXO.  

Providing Advice To Planning And Local Authorities And Landowners In 
Respect Of UXO-Related Matters 

2.17 In circumstances where land is suspected to be affected by UXO Off Defence 
Estate, Defence provides information about the categories of potential UXO to State 
and Territory and/or local governments. Where requested, Defence will provide 
advice to controlling authorities and landowners in relation to: 

a. restricting public access to UXO affected land;  

b. the risks arising from the presence (or potential presence) of UXO 

c. the precautions that should be taken in relation to UXO risks; and 
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d. planning and zoning controls and development proposals in respect of sites 

that are known or reasonably suspected to be affected by UXO. 

2.18 Defence is required to provide technical advice on the potential hazards 

associated with UXO or UXO affected land, Defence may also provide advice on the 
likely effectiveness of any management measures proposed to reduce the hazards. 
Service and Departmental officers who provide such advice must ensure that it 
includes a statement that the Commonwealth does not accept any legal liability:  

a. for the presence of UXO;  

b. arising from any UXO assessment survey or remediation activity; and/or 

c. the provision of advice associated with UXO. 

2.19 Any technical advice given should take into account the likelihood of UXO 

presence, the potential associated hazards and the intended use of the UXO affected 
land. A written record of any advice given must be maintained and a copy passed to 
the NUXOP Manager to be included in the corporate record. The NUXOP Manager is 
available for consultation prior to the provision of such advice and where doubt exists 
as to the nature of advice that should be provided, the matter should be referred 
directly to the NUXOP Manager. 

Being Prepared And Able To Assist In The Response To UXO Found Off 
Defence Estate 

2.20 Defence will be prepared and able to assist in the response to UXO found Off 
Defence Estate. This usually takes the form of rendering UXO safe Off Defence 
Estate. This may include the provision of specialist support and advice if required. 

2.21 Rendering UXO safe that is Off Defence Estate  

a. Actual or suspected UXO or explosive ordnance (EO), found Off Defence 
Estate, must be reported to the local civil Police who will arrange for the item 
to be dealt with by Defence. 

b. As required by the Commonwealth Policy (Ref A), Defence will make staff 

available on request to render items of UXO safe. The provision of this 
service is managed by JLC Joint Explosive Ordnance Support (JEOS) with 
support, as necessary, from appropriate Defence element(s) as described in 
Chapter 3: DEFENCE ROLES AND RESPONSIBILITIES. 

c. In undertaking the rendering safe or disposal of UXO throughout Australia 
and its territories, Defence will generally not seek to recover rendering safe 
or disposal costs associated with the Defence activity. This includes the costs 
associated with support to commercial UXO operators undertaking UXO 
remediation operations. 

d. Consistent with Defence’s data-gathering responsibility under the 

Commonwealth Policy (Ref A), JEOS must ensure that any information that 
may be indicative of new UXO affected land, or that may amplify data held on 
known UXO affected land, is included on the record of sites, on EO Disposal 
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Reports and is passed to the NUXOP Manager as an integral part of the 
reporting process.  

Consulting With The Appropriate Authorities For The Provision And Updating 

Of UXO-Related Information 

2.22 Defence will provide information on sites known to be, or suspected of being, 

affected by UXO that are Off Defence Estate directly to the State, Territory and/or 
local governments, where appropriate. The provision of this information is to assist 
them in fulfilling their responsibilities for the safety of the public and the safe 
management of UXO affected land within their respective jurisdictions. This 
information is to be provided with a disclaimer that Defence does not warrant the 
completeness of the UXO associated data. 

2.23 UXO associated information should be considered by all relevant authorities 
when undertaking land management and in particular, any changes in land use or 
activities such as planning, developments and re-zoning activities. This may be 
achieved by placing appropriate notations on any known or suspected UXO affected 
land titles by way of example. As noted in the Commonwealth Policy (Ref A), 
notations on title are matters controlled by States and Territories under the rules and 
regulations of the various land registries. 

2.24 Defence shall work closely with the appropriate State and Territory and/or 

local government authorities to assist them with identifying and managing potential 
UXO related hazards appropriately. 

LIMITS OF DEFENCE’S RESPONSIBILITIES UNDER THE COMMONWEALTH 
POLICY 

2.25 The Commonwealth Policy (Ref A) states that: 

a. Defence is generally under no legal obligation to commit resources beyond 

those contemplated in the Commonwealth Policy (Ref A) to reduce known 
hazards associated with UXO on land that it does not own, occupy or control, 
and 

b. Defence is not considered to be liable for the continuing effects of UXO 

contamination on lands where the Commonwealth has never had, or has 
disposed of, a legal interest. 

2.26 Defence may, however, take action to reduce UXO associated hazards Off 
Defence Estate in appropriate cases and subject to appropriate cost sharing 
arrangements. 

2.27 Defence may, however, determine in particular cases to conduct or assist in 

the conduct of a UXO assessment survey or UXO remediation operations or 
otherwise provide technical assistance to the landowner, occupier or controller of 
suspected UXO affected land. 

2.28 Normally, decisions on Defence assistance will be made by the Minister of 

Defence or their designated representative. Each case will be considered on its own 
merits, taking into account a range of factors including those described below. 
Service Commanders are not to authorise or conduct any UXO related activity Off 
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Defence Estate that may be interpreted as a UXO assessment survey or remediation 
operation, unless it has been authorised by Ministerial Direction. 

2.29 Factors affecting Defence involvement. The NUXOP Manager is 

responsible for coordinating any Defence response to requests for Commonwealth 
assistance in UXO assessment survey or remediation operations on land in which 
the Commonwealth has never had, or has disposed of, a legal interest. All such 
requests should be referred to the NUXOP Manager. In determining (or 
recommending) the extent of Defence involvement, the NUXOP Manager shall 
consider, amongst others, the following factors: 

a. The nature and extent of the UXO hazard to the public 

b. The nature and extent of former Defence use of the land 

c. The current and planned use of the land 

d. Where a change in land use is proposed, the cost of UXO assessment and/or 

remediation is generally to be regarded as a cost of development, which 
should be borne by the developer or proponent 

e. Whether or not the new owner, occupier or user of the land at the time of 
transfer of Defence interest could reasonably be expected to have known of 
an actual or potential presence of UXO on the land 

f. The extent of any previous compensation paid by the Commonwealth for 

degradation of the land (exclusive of any hiring or leasing fee) 

g. The terms of transfer of previous Commonwealth legal interest in the land, 

particularly any price discounting which may have occurred as a 
consequence of the presence of UXO 

h. The costs of proposed UXO assessment or remediation operations and the 
availability of resources. 

2.30 Limits of Defence involvement. Before a decision is made to proceed with 
a UXO assessment or remediation operation Off Defence Estate, advice should be 
sought from the NUXOP Manager. Defence shall ensure that a proposal is developed 
encompassing the following issues prior to any resources being committed: 

a. The extent of Defence involvement 

b. The cost and resource requirements including any cost sharing agreements, 

where appropriate 

c. The extent of the parties’ legal liabilities and where necessary, the requisite 

approvals in accordance with the Commonwealth and Defence policies  

d. Definition of areas/zones to be assessed or subjected to a remediation 

operation 
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e. Acknowledgment that no remediation operation can guarantee the detection 

and removal of all UXO from affected land or to make it suitable for all 
potential uses 

2.31 Prior to entering into any written or oral agreement that may give rise to a 
contingent liability, Defence officials must ensure that they comply with applicable 
legislative and policy requirements including Sections 23 and 60 of the PGPA Act, 
FINMAN Chapters 2 and 5 and AAI 2. Defence officials are encouraged to seek 
Defence Legal advice prior to entering into any agreements. 

Defence Indemnity For Personal Injury Or Property Damage 

2.32 Although Defence is not considered legally liable to do so, Defence may at its 
discretion and on a case-by-case basis agree to indemnify landowners and/or 
occupiers for: 

a. Personal injury or property damage that they suffer as a result of the 

detonation of UXO which is present on their land as a result of Defence or 
allied military activities; and/or 

b. Claims made against them in respect of personal injury or property damage 
as a result of the detonation of UXO which is present on their land as a result 
of Defence or allied military activities. 

2.33 Such indemnities must only be offered in accordance with applicable policies 

and must not be open-ended (i.e. must be either financially capped and/or limited in 
duration) and must be subject to appropriate termination rights. Defence will not give 
such an indemnity where the circumstances of a particular case render it 
inappropriate for it to do so. Circumstances where an indemnity would be 
inappropriate include, but are not limited to: 

a. Irresponsible conduct on the part of a landowner/occupier 

b. A landowner/occupier’s prior knowledge and acceptance of a UXO risk, for 
example where people have acted recklessly by disregarding safety 
measures or where they have failed to notify the civil Police after discovering 
UXO on their land 

c. Where UXO is the result of private activities, for example shooting clubs 

d. The existence of an effective claim by the landowner or occupier against 

another party 

e. Where the landowner/occupier is a Non-Corporate Commonwealth Entity. 

2.34 Any application for an indemnity will be individually assessed and be 
managed in accordance with applicable Commonwealth and Defence policy. Should 
a landowner or occupier wish to apply for an indemnity from the Commonwealth in 
respect of personal injury or property damage that has arisen from detonation of 
UXO on their land, the landowner or occupier should apply to Defence outlining all 
the relevant circumstances. 
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2.35 Any application for an indemnity must be referred in the first instance to the 

NUXOP Manager who will direct it to the appropriate position for decision in 
consultation with Defence Legal.
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DEFENCE NATIONAL UXO PROGRAM 

1. One of the objectives of the National Unexploded Ordnance Program 
(NUXOP), as it relates to the Commonwealth Policy on the Management of Land in 
Australia Affected by Unexploded Ordnance (Ref A), is to research, gather, maintain 
and, as necessary, distribute information on unexploded ordnance (UXO) impacting 
land Off Defence Estate. Defence is authorised to provide such information to any 
organisation or individual requiring it to efficiently and effectively manage potential 
UXO risks in areas they own, occupy or control. 

2. To continuously review, expand and validate the data for sites Off Defence 

Estate that are currently on the Defence Register of Sites Affected by UXO, the 
NUXOP Manager shall manage an ongoing program of: 

a. Desktop studies of additional suspected onshore and offshore UXO-affected 
sites 

b. Field UXO assessments of desktop study sites if required based on the 
desktop studies. 

3. The NUXOP Manager will determine UXO assessment priority in consultation 
with the appropriate State and Territory authorities. The priorities for UXO 
assessments will be: 

a. Those sites that, from the apparent types, natures and especially quantities 

of remnant explosive ordnance (EO), present significant hazard 

b. Those sites that, from research of the site history and from demographic 

patterns, appear to pose a hazard through unauthorised public access 

c. Those sites that have potential for imminent urban encroachment 

d. Sites under the control of State, Territory or Commonwealth agencies where 
identification of the potential UXO hazard is essential in ongoing 
management activities. 

4. Sites that do not fall into the above categories will be included in the program 

but will be allocated a lower priority.
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DEFENCE UXO WEBSITE 

1. Defence has developed a UXO website to assist with the dissemination of 
UXO information to the public with regard to UXO Off Defence Estate 
(http://www.defence.gov.au/uxo/). The website provides information to assist the 
public to understand what UXO is, where UXO may be found Off Defence estate, and 
the actions to be taken by the public if UXO is found.   

2. The website provides a geographical information application that allows the 

data on the Defence Register of Sites Affected by UXO to be displayed as an 
interactive map. This UXO mapping database allows members of the public and 
other interested parties to search for and identify land parcels potentially affected by 
UXO. It must be recognised that the database contains only known and recorded 
areas of possible UXO contamination, and the boundaries of possible affected areas 
are generally indicative only.  

3. Sites which are known or suspected of having been used for military activity 
are categorised according to the assessed potential presence of UXO on that site. If 
appropriate, sites have been divided into assessment zones.  

4. Land parcels within designated assessment zones retain their assessment 

unless they have been appropriately investigated or remediated by Defence. Site 
assessments reported on the UXO website do not necessarily reflect any UXO works 
previously conducted for others apart from Defence. The identification of affected 
lands, determination of the degree to which they are affected and the provision of 
advice on the basis of that level of affect, combine to meet Defence’s responsibility 
under the Commonwealth Policy on the Management of Land in Australia Affected by 
Unexploded Ordnance (Ref A) to inform the public and distribute UXO information. 
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DEFENCE ROLES AND RESPONSIBILITIES 

INTRODUCTION 

3.1  Although the incidence of unexploded ordnance (UXO) due to ammunition 

malfunction is low relative to the number of munitions fired, injuries have been 
caused by UXO, which have functioned long after firing. 

3.2 On Defence Estate, it is not practical to prohibit training on land potentially 
affected by UXO as it would limit the area available for training and impose 
unacceptable constraints on Defence preparedness. Defence has a responsibility to 
protect the work health and safety of Defence personnel, external service providers 
and persons approved by Defence to access the Defence estate. In the case of UXO, 
explosive ordnance (EO) and explosive ordnance materiel (EOM), this includes: 

a. The establishment and implementation of safety and security requirements 
when EO is used on training areas (TA) and ranges 

b. The implementation of measures to mitigate or prevent exposure to UXO 
hazards 

c. The effective management of UXO, EO and EOM contamination.  

3.3 Off Defence Estate, Defence has a responsibility to comply with the 

requirements of the Commonwealth Policy on the Management of Land in Australia 
Affected by Unexploded Ordnance (the Commonwealth Policy) (Ref A). 

AIM 

3.4 The aim of this chapter is to define the Defence roles and responsibilities for 

the management of land affected by UXO. This includes land On Defence Estate, 
land which Defence intends to divest, and land Off Defence Estate. 

DEFENCE ROLES AND RESPONSIBILITIES ON DEFENCE ESTATE 

3.5 On Defence Estate, Defence is governed by the relevant legislation and the 

applicable Defence policies. Defence has responsibilities to: 

a. Protect the work health and safety of Defence personnel, external service 

providers and persons approved by Defence to access Defence estate 

b. Ensure a safe, fit-for-purpose and optimised Defence estate 

c. Manage associated UXO risk to activities in a structured and outcome-based 
manner 

d. Provide clear requirements for undertaking UXO/EOM management activities 
in a standardised and safe manner. 
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Deputy Secretary Security and Estate (DEPSEC SE) 

3.6 Deputy Secretary Security and Estate (DEPSEC SE), as the Training Area 
Management Authority (TAMA), is responsible for the development and management 
of the Defence estate. This includes: 

a. The promulgation of TA and ranges management policy 

b. Strategic infrastructure planning 

c. Facilities construction and regulation 

d. Management and maintenance of Defence estate capability 

e. Understanding the risk that UXO/EOM poses to the overall usability of the 

estate portfolio and managing the UXO/EOM risk to ensure the efficient and 
safe use of the Defence estate. 

3.7 Prioritisation of UXO/EOM risk management against other On-Estate 
activities. DEPSEC SE is responsible for prioritising UXO/EOM risk management 
against other planned Defence estate activities in order to achieve Defence’s 
strategic objective of maintaining a safe, fit-for-purpose and optimised Defence 
estate. In doing so, DEPSEC SE should carry out this prioritisation holistically, taking 
into consideration the interdependencies that exist between UXO/EOM risk 
management and other Defence estate activities. 

3.8 Defining Defence roles and responsibilities and provision of standards, 

processes and procedures. DEPSEC SE is responsible for defining roles and 
responsibilities within Defence for managing UXO/EOM, and providing the standards, 
processes and procedures for managing UXO/EOM On Defence Estate. 

3.9 Sponsoring of funding proposals for UXO implementation works. 

DEPSEC SE is responsible for sponsoring the required funding proposals for UXO 
implementation works. 

Training Area Operational Authority (TAOA)/Base Manager (BM) 

3.10 Depending on the circumstances, nature and use of the Defence estate, 

either the Training Area Operational Authority (TAOA) or Base Manager (BM) will 
have the following responsibilities: 

a. Day-to-day management, maintenance and operations of assigned 
TA/Defence areas 

b. Operational management of UXO/EOM risk to activities On Defence Estate, 
including estate maintenance 

c. Maintenance of permanent UXO records of On-Estate UXO/EOM risk 
treatment activities and communicating the outcomes of these activities to 
the National UXO Program (NUXOP) Manager. 
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3.11 TAOA has specific responsibilities with respect to assigned Defence Training 

Areas (DTA), which are outlined in the Defence Training Area Management Manual 
(DTAMM) (Ref E). 

3.12 Operational management of UXO/EOM risk to activities On Defence 
Estate, including to estate maintenance. 

a. Restricting access to Defence Controlled Land suspected to be affected 
by UXO. All land controlled by Defence that is known or suspected to be 
affected by UXO, or that is intended for use that may lead to contamination 
by UXO, must be managed so as to restrict access to the affected area. 
Where routine public access is required through end user agreements or 
other agreements, suitable control measures will be taken to restrict access 
to areas affected by UXO. The potential for public access must be minimised 
through the erection of suitable fencing, the use of natural barriers such as 
water or terrain or dependence on the remoteness of a site. 

b. In the case of suspected UXO affected areas located within a Defence area 

and not adjoining the boundary between the Defence area and non-Defence 
land, the boundaries of affected areas must be identified, and access 
appropriately managed in accordance with the standards detailed in the 
DTAMM (Ref E). 

c. Selecting areas for use as target Areas, impact areas and explosive 
demolition ranges. Areas should be selected in accordance with the 
DTAMM (Ref E). The DTAMM (Ref E) contains detail for the planning and 
siting of high explosive target areas (HETA).  

d. When selecting training areas for use as target areas on land not previously 
used for this purpose or when selecting new Impact Areas and Target Areas 
within current Defence training areas, the environmental impact of UXO and 
EOM must be assessed. This should be in consultation with the appropriate 
stakeholder groups, which may include local environmental staff, 
Environment & Engineering Branch, the Capability Manager and the TAOA. 

e. TAOA/BM must take all necessary steps to comply with Commonwealth and 
State/Territory legislation to ensure that the environment is suitably 
protected. This should be in consultation with the appropriate stakeholder 
group, which may include local environmental staff and Environment & 
Engineering Branch. Advice should be sought as to whether an assessment 
under the Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act) is necessary. 

f. The following factors, which are intended to minimise UXO exposure to the 

public, must be considered when selecting each impact area: 

(1) Each impact area must be specifically defined, be limited to the smallest 

practical size and be on Commonwealth land. 

(2) Land selected must have sufficient area surrounding it to act as a buffer 

between the impact area and any area that is easily accessible by the 
public. The dimensions of the buffer zone must be determined following 
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an Environmental Impact Assessment (EIA) and Range Siting Board 
process. 

(3) Land selected must have the potential to be cleared of UXO through 

remediation operations. 

(4) Land must be suitable to prevent unauthorised access, using either 

fencing or natural barriers, and to allow boundary signposting. 

g. Each such area must be subject to an Environmental Management Plan 

(EMP), which is to include any environmental protection requirements 
identified as a result of the EIA. An overview of Defence’s environmental 
assessment process is available on the DEQMS website. The EMP should 
be prepared with technical input from resources such as the Directorate of 
Contamination Assessment, Remediation and Management (DCARM), the 
Assistant Director Environment and Sustainability (ADES) and relevant 
regulatory agencies as applicable. At a minimum, the EMP must consider the 
following: 

(a) The need to rest or rotate Impact Areas or parts of Impact Areas 

(b) The EMP must require periodic monitoring of the effects of live 

firing and UXO contamination and Defence environmental and 
range staff should periodically inspect each discreet area. The 
frequency of monitoring and inspections is to be determined during 
formulation of the EMP, 

(c) Where applicable, the EMP is to include site-specific criteria, such 
as a rehabilitation and regeneration plan, as determined by the 
EIA. 

h. Hazard reduction of impact areas. The requirement for regular hazard 

reduction of UXO and EOM of Impact Areas within a TA must be included by 
the TAOA in their overall TA management plans. The aim of the hazard 
reduction process is to: 

(1) Reduce risks to personnel and the environment by the removal of 

UXO/EOM 

(2) Enable training activities to be conducted without restrictions being 

imposed by UXO or EOM risk 

(3) Locate and destroy previously identified UXO 

(4) Enable safe ongoing maintenance of range facilities such as targets 
and field firing ranges. 

i. TAOA must determine an appropriate frequency for hazard reduction of the 
Impact Areas of a given TA. This will vary among TA but, as general rule, 
hazard reduction should be conducted at each Impact Area at a TA at least 
every five years. The appropriate frequency for hazard reduction of impact 
areas will be based on the following factors: 
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(1) Frequency of activities likely to create EOM and UXO 

(2) Actual risks posed by the UXO and EOM 

(3) Limitations the UXO and EOM is placing on training activities 

(4) Feasibility of undertaking UXO and EOM hazard reduction operations. 

j. Establishing and maintaining procedures for access by Defence 

contractors and consultants, statutory authorities and any other 
external entities with legitimate requirement to access the Defence 
estate. External service providers are frequently required to enter and work 
in areas under Defence control that may be affected by UXO. In addition, 
representatives of statutory authorities, such as power and water suppliers, 
and other external entities may often require similar access. The 
Commonwealth does not automatically indemnify such persons in the event 
of death, injury or property damage resulting from a UXO-related incident and 
such persons are not considered to be ‘occupiers’ in the context of the 
Commonwealth indemnity for personal injury or property damage. TAOA/BM 
must ensure that procedures, which may vary between different Defence 
areas, are established and maintained to ensure such persons and 
organisations: 

(1) Are appropriately warned and advised of the action to be taken in the 

event that a suspected UXO item is found 

(2) Formally acknowledge that UXO may be present in their area of interest 

(3) Are aware of action to be taken in the event of an emergency 

(4) Carry adequate public liability and workers’ compensation insurances. 

k. TAOA/BM should consider the requirement for external service providers that 
require frequent and repeated access to acknowledge the Commonwealth as 
an ‘interested party’ in public liability insurance policies. In the case of 
external service providers that provide specialist services in UXO-related 
areas, similar consideration should be given to the adequacy of professional 
indemnity insurances and to the noting of the Commonwealth’s interests. 

3.13 Maintenance of permanent UXO records of On-Estate UXO/EOM risk 
treatment activities and communicating the outcomes of these activities to the 
National UXO Program (NUXOP) Manager. 

a. TAOA/BM must maintain permanent records of UXO on all TA/Defence areas 

under their control to allow for the management and future disposal of UXO. 
Currently, the UXO register is maintained in TASMIS for each range location. 

b. TAOA/BM must report any activities that may impact the existing UXO 
hazard rating on the Defence register of sites affected by UXO, including any 
new impact areas (once affected), to the NUXOP Manager for inclusion in the 
register. 
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First Assistant Secretary Infrastructure (FASI) 

3.14 First Assistant Secretary Infrastructure (FASI) is responsible for establishing, 
implementing and maintaining a Defence wide UXO/EOM Program; the NUXOP. 

First Assistant Secretary Service Delivery (FASSD) 

3.15 First Assistant Secretary Service Delivery (FASSD) is responsible for EOM 

management and disposal from the Defence estate and is accountable for the 
management of waste collection/disposal contracts. 

National Unexploded Ordnance Program (NUXOP) 

3.16 The aim of the NUXOP is to provide strategic management of UXO/EOM and 

associated remediation On Defence Estate. The responsibilities of the NUXOP are 
vested in the NUXOP Manager. In order to achieve the objectives of the NUXOP, 
funding must be provided through the appropriate approvals process. 

3.17 The NUXOP Manager is responsible for providing advice, implementing and 

monitoring progress of the UXO/EOM strategy, and maintaining records for the 
management of the UXO/EOM hazard On Defence Estate. This includes 
implementing the strategy, framework and executing activities to return the Defence 
estate to the level of acceptable UXO/EOM risk as determined by the TAMA, 
reporting capability and Defence estate uplift activities, and advice on UXO/EOM 
across the Defence estate portfolio.  

3.18 Provision of advice with respect to managing UXO/EOM On Defence 
Estate. The NUXOP Manager shall provide subject matter expertise advice to areas 
of Defence tasked with the management of land affected by UXO/EOM, as well as 
personnel contracted to undertake UXO/EOM management activities. 

3.19 Record maintenance of UXO/EOM hazards On Defence Estate. For the 
management of UXO/EOM risk On Defence Estate, the NUXOP Manager is 
responsible for maintaining and updating the Defence Register of Sites Affected by 
UXO and the supporting documentation, including the UXO hazard mapping and 
reporting. 

Services 

3.20 The Services are responsible for rendering safe and disposing of UXO in 
accordance with their Service procedures.  

3.21 The Services may be designated TAOA and TACM for some Training Areas 
and are required to deliver the responsibilities associated with those roles where so 
designated. 

3.22 Destruction of UXO as a result of live-firing practice. When conducting a 

live-firing practice, units must record, locate and, must have suitably qualified 
destruction of malfunctioned explosive ordnance (DMEO) operators, or explosive 
ordnance disposal (EOD) technicians and resources to destroy any UXO that result 
from the practice. 
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3.23 If the unit conducting a practice does not have the resources or ability to 

locate and dispose of UXO, it must organise appropriately qualified personnel before 
access to the range is granted. All UXO created or identified by a unit must be 
reported to Range Control regardless of UXO (disposal) status. 

Persons Undertaking UXO-Related Activities On Defence Estate 

3.24 In order to maintain consistent management of UXO hazard ratings 
maintained in the Defence corporate record, any activities that impact on the UXO 
hazard ratings must be recorded and provided to the RCO, BM and NUXOP 
Manager. UXO-related activities may include: 

a. UXO remediation or hazard reduction activities 

b. EOM hazard reduction activities 

DEFENCE ROLES AND RESPONSIBILITIES FOR LAND WHICH DEFENCE 
INTENDS TO DIVEST 

3.25 Defence is under no legal obligation to commit resources to reduce the 
hazards associated with land affected by UXO on land which it no longer owns or 
controls. Nevertheless, when divesting itself of a legal interest in land confirmed or 
suspected of being affected by UXO, Defence will take whatever steps it considers 
reasonable in the circumstances to reduce the hazards from UXO. The nature and 
extent of UXO contamination and the associated hazards, together with the outcome 
of any action taken to reduce those hazards, must be declared to the transferee, prior 
to Defence divesting itself of the land. 

Infrastructure Division (ID) 

3.26 Infrastructure Division (ID) shall ascertain the potential for UXO 

contamination of properties intended for divestment. These activities are usually 
undertaken as part of the due diligence requirement for property divestment. When 
UXO contamination is known or suspected, UXO assessment surveys must be 
conducted to determine the nature and extent of contamination prior to starting 
negotiations on the disposal of Defence land. 

3.27 When the Commonwealth disposes of potentially UXO affected land, ID 

should, in appropriate cases, seek to have the transferee indemnify the 
Commonwealth against potential legal and financial liabilities that may arise as a 
result of UXO contamination, regardless of the extent of any remediation operation. 
Whilst failure to secure an indemnity should not necessarily prevent the disposal of 
the land, a decision to proceed without such indemnity is not to be taken without 
specific legal advice. 

3.28 The indemnity offered by the Commonwealth, as described in the 
Commonwealth Policy (Ref A), is not applicable in instances where the 
Commonwealth disposes of such land and discloses to the purchaser the nature of 
the former use of the land and any residual potential for UXO incidence. 

3.29 Costs of UXO assessment surveys associated with the disposal of property 
must be borne by the disposal agency. 
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3.30 In making the determination on the requirement for remediation, factors to be 

considered include: 

a. The Commonwealth Policy (Ref A), which requires prior agreement on any 

cost sharing arrangement 

b. Public interest and safety 

c. The intended future use of the land 

d. The potential environmental impact of such an operation 

e. The fact that no remediation operation can guarantee the detection and 
removal of all UXO from affected land 

f. The likely cost of a UXO remediation operation; when appropriate, 
reimbursement of costs from sale revenue should be considered 

g. The effects on revenue to the Commonwealth. 

3.31 As each case of UXO contamination will be different, detailed guidance 

cannot be given. However, the Defence position will normally be that, in divesting 
itself of a legal interest in land, it will take whatever steps are reasonable in the 
circumstances to reduce the hazards from UXO, commensurate with the intended 
future use of the land. In some cases, particularly where private developers are 
involved, cost sharing arrangements between Defence and the transferee may be 
appropriate. 

National Unexploded Ordnance Program (NUXOP) 

3.32 The NUXOP Manager shall provide advice as necessary on the extent of 

UXO assessment and, where required, UXO remediation operations that should be 
undertaken by the Commonwealth prior to disposal of Defence property.  

DEFENCE ROLES AND RESPONSIBILITIES OFF DEFENCE ESTATE 

3.33 Off Defence Estate, Defence implements its responsibilities under the 

Commonwealth Policy (Ref A) by: 

a. Maintaining a central register of sites confirmed as, or reasonably suspected 

of, being affected by UXO 

b. Providing information to increase public awareness of the hazards associated 

with UXO 

c. Providing advice to planning and local authorities and landowners in respect 

of UXO-related matters including the management of public access 

d. Being prepared and able to assist in the response to UXO found Off Defence 

Estate. This could include render-safe and/or disposal operations, specialist 
support as necessary, providing advice as required and managing Defence 
resources accordingly. 
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e. Consulting with the appropriate authorities for the provision and updating of 

information on an as-needed basis. 

3.34 Further detail on how Defence will comply with its responsibilities under the 

Commonwealth Policy (Ref A) is outlined in THE COMMONWEALTH POLICY. 

Commander Joint Logistics (CJLOG) 

3.35 Commander Joint Logistics (CJLOG), through the Director General of 
Explosive Ordnance (DGEO), is responsible for the disposal of UXO found Off 
Defence Estate. In response to UXO that is found off the Defence estate, CJLOG is 
responsible for: 

a. Understanding UXO risk to persons of UXO found Off Defence Estate 

b. Managing and completing UXO disposal activities of UXO found Off Defence 

Estate 

c. Maintaining a central repository of EO Disposal Reports 

d. Documenting UXO disposal activities undertaken, and any information that 
may be indicative of new UXO affected sites or that may amplify data held on 
known sites, in EO Disposal Reports and communicating this to the NUXOP 
Manager. As a minimum, the information from EO Disposal Reports that 
must be communicated to the NUXOP Manager includes: 

(1) The type/nature of the item(s) and whether or not it/they had been fired 

(2) Whether or not the item(s) had impacted at the location 

(3) The location from which the item(s) were recovered. The location 

should be defined in a manner that allows accurate recording in the 
geospatial information system (GIS) database. Where appropriate, the 
street address should also be provided 

(4) The name and contact details for the property 

owner/occupier/controlling authority. 

Additional Specialist Support To Disposal Activities 

3.36 On occasion, additional specialist support may be required to facilitate the 
disposal activity. Headquarters Joint Operations Command (HQJOC) is responsible 
for facilitating the additional specialist support that may be required. This includes 
identifying and tasking the appropriate specialist response to the UXO risk. This may 
include Force Elements from: 

a. Army Headquarters. Army must provide appropriate resources in order to 

provide support to the identification, management and disposal of suspected 
chemical warfare material. 

b. Air Force Headquarters (AFHQ). Air Force must provide the necessary 
resources in order to provide the identification, management and disposal of 
air weapons on and off the Defence estate. 
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c. Navy Headquarters. Navy must provide the necessary resources in order to 

provide the identification, management and disposal of naval weapons and 
where the item is submerged or below the mean high water line. 

Recording UXO In The Marine Environment 

3.37 Where UXO has been located at sea in the Australian Exclusive Economic 

zone at a depth of 100m or less, details of the UXO, including the location, depth and 
type and size of the munition, must be recorded and reported appropriately in 
accordance with Navy procedures. 

First Assistant Secretary Infrastructure (FASI) 

3.38 FASI is responsible for establishing, implementing and maintaining a 
Defence wide UXO/EOM Program; the National UXO Program (NUXOP). 

National Unexploded Ordnance Program (NUXOP) 

3.39 DEPSEC SE, as the TAMA, tasked FASI to establish and implement a 

Defence wide UXO/EOM Program. The aim of the program is to provide strategic 
management of UXO/EOM and associated remediation on the Defence estate. In 
order to achieve the objectives of the NUXOP, funding must be provided through the 
appropriate approvals process. 

3.40 The NUXOP Manager is responsible for providing advice on managing 
Defence requirements under the Commonwealth Policy (Ref A). 

3.41 Informing the public where it knows of dangers considered to have 
arisen from UXO. If the NUXOP Manager knows of land not owned or controlled by 
Defence that is suspected to contain UXO contamination, it shall make this 
information available to the controller, owner or occupier (as appropriate) of the land. 

3.42 Providing advice in respect of UXO-related matters. Under the 
Commonwealth Policy (Ref A), Defence is required to provide technical advice on the 
hazards associated with UXO and may provide advice on the likely effectiveness of 
any measures proposed to reduce that hazard. 

3.43 In circumstances where Defence does not control land that is suspected to 
be affected by UXO, the NUXOP Manager shall provide advice to: 

a. Controlling authorities and landowners in relation to restricting public access 
to that land, the risks arising from the presence (or potential presence) of 
UXO/EOM on the land, and the precautions that should be taken in relation 
to such risk 

b. Planning and other local authorities in relation to planning and zoning 
controls and development proposals in respect of sites that are known or 
reasonably suspected to be affected by UXO. 

3.44 UXO in the marine environment. Around Australia, there are a number of 

offshore sites where ammunition and explosives have been dumped, or which have 
been used as live bombing or firing ranges. Notification and management of and the 
right to control access to such sites are complex legal issues. The NUXOP Manager 
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is responsible for coordinating the Defence contribution to managing UXO 
contamination at such sites in conjunction with the relevant Service authorities. 

3.45 Creating and maintaining a record of sites confirmed as, or reasonably 

suspected of, being affected by UXO. The NUXOP Manager is responsible for 
creating and maintaining a central UXO database of all sites in Australia that are 
known or suspected to be affected by UXO. The database will include those areas 
where activities occurred that had the potential to result in UXO contamination. The 
database must be created and made available to the public in a format that suitably 
provides sufficient information to the public. 

3.46 Consulting with the appropriate authorities for the provision and 
updating of information. The NUXOP Manager shall work closely with the 
appropriate State/Territory authorities to assist them with identifying and managing 
these potential hazards appropriately. 
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UXO RISK MANAGEMENT 

INTRODUCTION 

4.1 The hazard of unexploded ordnance (UXO) and other related materials exists 

On Defence Estate that is known to be or suspected of being affected by UXO. This 
UXO contamination arises from past, present and future military training activities, 
including past storage or disposal of munitions. When undertaking activities in 
potential UXO affected areas, the risks that UXO poses to those activities must be 
managed. 

AIM 

4.2  The aim of this chapter is to provide guidance on the framework and 
considerations for managing the risks that UXO poses when conducting activities in 
potential UXO affected areas On Defence Estate and when conducting projects 
undertaken Off Defence Estate on Defence’s behalf. 

GENERAL 

4.3 Risk management is the identification, evaluation, and prioritisation of risks, 

followed by the coordinated application of resources to manage, monitor and control 
the likelihood and/or consequence of risk events or to maximise the realisation of 
opportunities.  

4.4 UXO must be considered in all risk assessments for activities conducted on 

areas where a UXO hazard may exist on a case-by-case basis. This chapter details 
the approach to UXO risk management by outlining: 

a. Compliance with Defence risk management frameworks 

b. The UXO risk management framework 

c. The communication and consultation of UXO risk. 

4.5 Acceptance and treatment of UXO risk is generally the responsibility of the 

individual risk owner for the particular activity. The responsibility and authority for 
accepting the UXO/overall risk must be dictated by the relevant Service/Group risk 
management requirements. 

4.6 This chapter does not replace or remove the requirement to comply with 

relevant Australian legislation and policies, including the relevant Work Health and 
Safety regulations.  

4.7 A process map detailing the UXO risk management framework is provided in 
Annex 4A. 
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COMPLYING WITH DEFENCE RISK MANAGEMENT FRAMEWORKS 

4.8 This chapter does not remove the requirement to comply with relevant 
Defence Group or Service risk management policies and frameworks. This chapter 
aims to provide an approach to the management of the risks that UXO poses when 
conducting activities on the Defence estate and should be interpreted in line with the 
most appropriate and relevant Defence Group or Service risk management policies 
and frameworks for the activity being conducted. 

UXO RISK MANAGEMENT FRAMEWORK 

4.9 The UXO Risk Management Framework provides guidance for Defence 

personnel and other personnel, including external service providers, conducting 
activities on the Defence estate for managing the risks that UXO may pose to the 
activity being conducted. 

4.10 The UXO Risk Management Framework is consistent with the AS/NZS ISO 

31000:2018 Risk Management - Principles and Guidelines (Ref K) and the Defence 
enterprise risk management framework. The framework consists of the following 
phases: 

a. Preliminary assessment of UXO risk 

b. Detailed UXO risk assessment 

c. UXO risk management plan development 

d. UXO risk management plan implementation. 

4.11 Any activities conducted within areas containing, having the potential to 

contain, or presumed to contain UXO must be subject to a risk assessment 
conducted and approved by authorities holding the appropriate delegations. The risk 
assessment and any subsequent risk management plan must be conducted in 
accordance with the most appropriate and relevant Defence Group or Service risk 
management policies and frameworks for the activity being conducted. 

Preliminary Assessment of UXO Risk 

4.12 A preliminary assessment of UXO risk uses basic site data to determine the 
risks that UXO poses to the planned activity. 

4.13 For those sites where a likelihood of encountering UXO is identified, the 
preliminary assessment of UXO risk will assist stakeholders in making informed 
decisions concerning the requirement, scope and objectives for further risk 
assessment and possible risk treatment activities. 

4.14 Defining the context and analysing the planned activity. Before risk can 
be clearly understood and managed, it is important to understand the context in 
which it exists. 

a. Defining the context. Defining the context of the site in relation to potential 

sources of UXO provides the basis for identifying potential further sources of 
information. When defining the context, the following should be considered: 
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(1) The objective(s) of the planned activity 

(2) The environment within which the activity is to be conducted 

(3) Operations being conducted on the site, either by Defence or other 

authorised personnel, including External Service Providers 

(4) Future users of the site and future land use 

(5) What further information is required to understand the risk. 

b. Understanding the current and future operating and environmental context 

will allow for the identification of the key points of focus for the risk 
assessment. 

c. Analysing the planned activity. A review of the planned activity should be 
conducted to understand how, where and when the activity will occur. This 
should be undertaken jointly between the designers of the activity and the 
individuals conducting the preliminary assessment of the UXO risk.  

4.15 Gathering basic site data. An understanding of the context and the planned 
activities should be supplemented with basic site data to understand the likelihood of 
UXO being present. This site data should be gathered in consultation with key 
stakeholders and should include but is not limited to: 

a. Anecdotal evidence of any undiscovered or abandoned UXO from 
information given by site staff 

b. Site mapping 

c. Reports of previous UXO found, including the TASMIS UXO register 

d. Previous risk assessments 

e. Historical information regarding site location and nature of usage 

f. Previous site development 

g. Geotechnical/geo-environmental reports. 

4.16 UXO hazard reports, which include UXO hazard maps, have been produced 
for the major Defence TA. The purpose of these reports is to enable the 
consideration of UXO as a factor when conducting risk assessments for any activity 
on the TA. The UXO hazard maps display areas within the Defence estate as 
categorised based on five hazard levels. These hazard levels are further described in 
Annex 4B. The UXO hazard reports for TA and further information can be found on 
the Estate Resources InformatioEn Kiosk (ERIK).  

4.17 Carrying out a preliminary assessment of the risks that UXO may pose 

to the planned activity. When conducting a UXO risk assessment, all available 
information, including the planned activity on the site, is collected and analysed to 
assess the likelihood of the site being affected by UXO and the risks that UXO poses 
to the planned activity. 
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4.18 Regardless of the individual risk assessment methodology being followed, all 

UXO risk assessments are comprised of risk identification, risk analysis and risk 
evaluation. These aspects of a UXO risk assessment may already be reflected in 
readily available information and may also form part of the preliminary assessment of 
UXO risk. If required, these aspects may be conducted or expanded upon in a 
detailed UXO risk assessment.  

a. Risk identification. Identifying the UXO risk will assist with: 

(1) Identifying what controls will be required 

(2) Understanding the possible impact of a UXO on the objective(s) of the 

activity 

(3) Informing what decisions will be required. 

b. When a risk is identified, it should be detailed in the appropriate risk 
assessment and recorded in the relevant risk register(s) 

c. Risk analysis. The result of the UXO risk analysis is an evidence-based 
knowledge of:  

(1) The composition of the UXO risk 

(2) Current controls (if any) and their effectiveness, including understanding 

of gaps 

(3) What is possible to happen and what its impact would be as a result of 

the UXO risk 

(4) The risk rating (determined by likelihood and consequence). 

d. Risk evaluation. Evaluation of the UXO risk will assist with: 

(1) Identifying whether the UXO risk identified requires treatment, and if so, 

the priority for treatment and what further analysis is required 

(2) Considering options and determining what other action is required 

(3) Identifying what resources are required 

(4) Determining whether escalation is required and to which accountability 

level. 

4.19 Determining whether a detailed UXO risk assessment is required. It 

should be determined whether a preliminary assessment of UXO risk sufficiently 
provides the basis for managing the UXO risk, or if a detailed UXO risk assessment 
is required. Key considerations that may indicate that a detailed UXO risk 
assessment is required include: 

a. Potential unacceptable level of risk from UXO at a site 

b. The potential risk that UXO poses to the planned activity is not sufficiently 

understood or able to be assessed 
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c. The UXO risk may substantially affect the ability to carry out the planned 

activity (whether the planned activity can be carried out) 

d. The UXO risk posed may substantially impact on the conduct of the planned 

activity (the manner in which the activity may be carried out), or 

e. Further potential UXO risk that may arise as a result of the planned activity. 

4.20 Documenting preliminary UXO risk assessment findings. In the case that 
a detailed UXO risk assessment is not required, the outcomes of the preliminary 
UXO risk assessment should be recorded and distributed to appropriate parties. This 
assessment should include clear statements as to: 

a. The scope, scale and extent of the UXO hazards at the site 

b. The potential consequences of conducting the planned activity at the site with 

the identified UXO likelihood 

c. The assessed level of UXO risk as a result of the planned activity. 

4.21 Incorporating the preliminary UXO risk assessment in other activity-
based risk assessments and implementing appropriate risk management 
strategies. The preliminary assessment of UXO risk may determine that the UXO 
risk does not require specific UXO risk management, however, the UXO risk must still 
be considered in other activity-based risk assessments. The preliminary UXO risk 
assessment should be incorporated in these risk assessments, and risk management 
strategies implemented as appropriate. 

4.22 In cases where the level of UXO risk has been assessed as low, 

communication of the risk to those involved in the planned activity may serve as an 
acceptable form of risk treatment. 

Detailed UXO Risk Assessment 

4.23 A detailed UXO risk assessment considers in depth the risks that UXO poses 

to the planned activity. A detailed UXO risk assessment should be carried out by 
persons who have the appropriate UXO expertise and experience. 

4.24 A detailed UXO risk assessment may not be required if it is determined that a 
preliminary assessment of the risks that UXO poses to the planned activity is 
sufficient. Key considerations for determining whether a detailed UXO risk 
assessment is required are outlined in the Preliminary Assessment of UXO Risk 
section of this chapter. 

4.25 Determining whether there is sufficient information on the UXO 

likelihood. Understanding the likelihood of UXO presence at a site is important for 
forming the basis of a UXO risk assessment. In conducting a preliminary assessment 
of UXO risk, it may be found that the basic site data available is not sufficient and/or 
the data available is not sufficiently validated to enable a confident, informed 
assessment of UXO risk. In such case, additional data needs to be gathered. This 
can be achieved by conducting desktop UXO studies and/or field validation surveys 
as required. 
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4.26 Undertaking the appropriate UXO study/survey(s). Conducting UXO 

studies/surveys assists with validating the potential likelihood of UXO at a site. These 
include desktop UXO studies (DTS) and field validation surveys (FVS). 

a. Desktop UXO study (DTS). The starting point for validating the potential for 
UXO to exist in a given area is a desktop UXO study (DTS). These studies 
will generally consist of historical research of military usage and activity likely 
to have resulted in UXO-related contamination. 

b. Field validation survey (FVS). If the available documentation is lacking and 
the information produced from the desktop UXO assessment does not allow 
for a confident assessment of UXO likelihood, the UXO risk assessment may 
be supported by a field validation survey (FVS). FVS involves the sampling, 
usually with metal detectors or magnetometers, of a suitable percentage of 
the assessment site to locate indicators of the possible presence of UXO. 

4.27 Further detail on DTS and FVS is provided in Chapter 6: UXO PROJECTS. 

4.28 Carrying out and documenting the detailed UXO risk assessment. When 

carrying out a detailed UXO risk assessment, all available information is collected 
and analysed to accurately assess the likelihood of the site being affected by UXO 
and the risks that UXO poses to the planned activity. Carrying out a detailed UXO 
risk assessment uses the same methodology as a preliminary UXO risk assessment, 
however, utilises and addresses the additional information gathered by the 
appropriate UXO study/survey(s).  

UXO Risk Management Plan Development 

4.29 A UXO risk management plan involves the selection and planning of 

appropriate UXO risk management measure(s). 

4.30 Determining whether the planned activities can be undertaken with the 

current UXO risk level. The determination of whether the planned activities can be 
undertaken with the current UXO risk level is based on: 

a. The objective(s) of the planned activity 

b. The approach for carrying out the planned activity 

c. The existing control measures in place 

d. The effectiveness of the existing control measures. 

4.31 Risk acceptance. If it is determined that the planned activities can be 
undertaken with the current UXO risk level, the risk may be accepted. All risks that 
are not treated are accepted by default. Factors to take into consideration when 
determining if a risk may be accepted include: 

a. Whether the planned activities can be undertaken with the current UXO risk 
level 

b. Whether there are treatment options available 
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c. Whether the available treatment options are feasible 

d. Whether the available treatment options sufficiently modify the risk level 

e. Whether the level of UXO risk is at a level that it does not warrant treatment. 

4.32 Documenting activities undertaken and communicating the risk. In the 
case that the UXO risk is accepted, it is important to document the risk management 
process so that the risk may be communicated effectively to the appropriate parties. 

a. Documenting activities undertaken. Where a decision to accept a risk is 

taken, the risk should be recorded in the risk register appropriate to the 
Defence Group/Service. With this, the activities undertaken including the 
preliminary or detailed UXO risk assessment and the reasons for the decision 
to accept the risk should be recorded. 

b. Communicating the risk. If accepted, the risk should be communicated to 
the appropriate parties and transferred to the appropriate level of 
management that will maintain active visibility on the nature and level of UXO 
risk over the course of the planned activity. 

4.33 Determining the appropriate risk treatment option(s). If it is determined 
that the activity cannot be undertaken with the current UXO risk level, the appropriate 
risk treatment option(s) must be determined. 

4.34 Risk treatment consists of determining what treatment actions are to be 

undertaken to the identified, analysed and evaluated risks, including resource 
implications for the implementation of these actions. Risk treatment aims to manage 
the UXO risk to a level that is acceptable. 

4.35 There are key factors to consider when determining the appropriate risk 

treatment option. These will form the assessment of any necessary additional 
treatment options. These factors include: 

a. Revision of the proposed activities 

b. The nature and level of UXO risk 

c. The effectiveness of existing control measures 

d. Detailed evaluation of feasible risk treatment options. 

4.36 There are three broad treatment options available for identified UXO risks: 

a. Avoid. Risk avoidance seeks to treat the risk by avoiding the event that 

would lead to the risk. 

b. Reduce. Risk reduction involves reducing the likelihood and/or consequence 

of the risk. 

c. Transfer/share. Transferring/sharing a risk involves devolving responsibility 

for the management of an activity for which risks have been identified to 
another party or transferring certain consequences (usually financial) to 
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another party. It should be remembered, however, that it is virtually 
impossible to transfer all the risk to a third party. 

4.37 All risk treatments need to be adequately resourced in terms of funding and 

allocation of personnel. To enable accountability, all risk treatments should have an 
owner assigned. 

4.38 Document risk management plan. Once the appropriate treatment option is 
determined, a UXO risk management plan detailing the proposed approach for risk 
treatment must be documented. The risk management plan must include, at a 
minimum: 

a. Description of the defined activity 

b. The impact the planned activity will have 

c. The nature and level of risks that UXO poses to the planned activity 

d. The treatment option selected to manage the UXO risk 

e. Control measure(s) to be implemented 

f. What resources/skills will be needed to implement the proposed control 

measure(s) 

g. The expected outcomes of treating the UXO risk 

h. Plan for conducting regular UXO risk reviews, including intended review 
cadence. 

4.39 The distribution of the UXO risk management plan will be dependent on the 
activity. Consideration should be given to distributing to persons involved in the 
planning and conduct of the activity. 

UXO Risk Management Plan Implementation 

4.40 Undertaking UXO risk management activities. Once the UXO risk 
management plan is documented, understood and agreed, the risk management 
activities outlined in the UXO risk management plan are to be conducted. These 
activities vary depending on the treatment option selected and may be in the form of 
a UXO project. 

4.41 Detail on the different types of UXO projects and the minimum standards for 

undertaking these projects are provided in Chapter 6: UXO PROJECTS. 

4.42 Guidance for undertaking land management activities in UXO affected areas 

On Defence Estate is provided in Annex 4C. 

4.43 Verifying and documenting UXO risk management activities. 

Documenting the UXO risk management activities undertaken will enable the 
communication of these activities and the outcome of these activities to the relevant 
parties and provide information for risk-based decision making. 
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a. Verifying UXO risk management activities. On completion of the final 

stage of risk treatment, a verification report should be produced that details 
the works undertaken, with specific reference as to how the UXO risk 
identified as part of the risk assessment process has been addressed. 
Verification reports should be permanently stored in the appropriate 
repositories for access by the relevant parties. 

b. Documenting UXO risk management activities. Upon completion of risk 

treatment, the appropriate risk register should be updated to reflect the UXO 
risk management activities undertaken and the outcomes. 

4.44 Communicating any residual UXO risk. After the completion of risk 
treatment activities, it is important to reassess the UXO risk that remains to the 
planned activity to determine the post-treatment residual risk. The residual risk needs 
to be communicated to the appropriate person with the correct level of authority. 

4.45 Even if the UXO residual risk is within an acceptable level, an assessment of 
the current risk level should be made to determine whether the risk needs to be 
escalated to the accountable party for visibility. It may be that the treatments to 
reduce the risk level involve long (or unacceptable) lag times and acceptance of the 
current risk (for the duration of the treatment period) is not within the authority of the 
risk owner. 

4.46 The residual risk may be escalated for a number of reasons:  

a. The residual risk is not acceptable 

b. Some or all of the residual risk treatment actions are outside the financial 
delegation of the functional area that has identified the risk 

c. The residual risk treatment actions are outside the control of the functional 
area that has identified the risk (i.e. they need to be undertaken by a different 
Defence Group/Service) 

d. Specialist resources are required to treat the residual risk. 

4.47 If it is determined that the residual UXO risk needs to be escalated, this must 
be communicated to the appropriate authority for management of the residual risk. 

4.48 Conducting regular risk reviews as defined in the risk management 
plan. The level of UXO risk and the effectiveness of the implemented UXO risk 
treatments needs to be regularly monitored and assessed by the relevant risk owner. 
If a risk review identifies that the level of UXO risk and/or the effectiveness of risk 
treatment actions have changed, the UXO risk must be reassessed to determine 
whether further treatment actions need to be taken.  

COMMUNICATION AND CONSULTATION OF UXO RISK 

4.49 Ongoing, frequent and effective communication and consultation throughout 

all stages of the UXO risk management process is essential. In all cases, 
communication is key: 
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a. Pre-activity (during the planning stage of the activity), communications and 

consultations between designers of the planned activity and high-level 
stakeholders of UXO risk and treatment actions is key to enabling effective 
conduct of the planned activity. 

b. During the activity, communications should ensure that those conducting the 

planned activity and users of the site are well informed and have a good 
understanding of the UXO risk, so as to comply with the required safety 
direction. 

c. Post-activity communications should ensure that end users of the site are 

suitably informed of any residual UXO risk.
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UXO RISK MANAGEMENT FRAMEWORK PROCESS MAP 

The process map for the UXO Risk Management Framework is provided in Figure 
4A–1. 

Figure 4A–1: UXO Risk Management Framework Process Map 
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UXO HAZARD LEVELS ON THE DEFENCE ESTATE 

1. The potential for encountering unexploded ordnance (UXO) On Defence 
Estate varies by location. UXO hazard reports, which include UXO hazard maps, 
have been produced for the major Defence Training Areas (TA). The purpose of 
these reports is to enable the consideration of UXO as a factor when conducting risk 
assessments for any activity on the TA. 

2. The UXO hazard maps display areas within the Defence estate as 

categorised based on five hazard levels: 

a. Green – UXO Hazard Level Category 5: No explosive potential 

b. Blue – UXO Hazard Level Category 4: Low explosive potential 

c. Yellow – UXO Hazard Level Category 3: Moderate explosive potential 

d. Orange – UXO Hazard Level Category 2: Substantial explosive potential 

e. Red – UXO Hazard Level Category 1: Extremely hazardous. 

3. A number of factors are considered in the generation of the hazard level of 
an area using a UXO risk assessment tool. These factors include: 

a. Types of training activities that have occurred in the area in the past 

b. Types of training activities that are planned to occur in the future 

c. Whether planned training activities create potential safety risks for Defence 
personnel, contractors or civilians. 

4. The UXO hazard maps are updated as and when further information 
becomes available. 

5. The UXO hazard reports for TA and further information can be found on the 
Estate Resources Information Kiosk (ERIK), or by sending an information request to 
the NUXOP team.    

 

OFFICIAL

OFFICIAL

http://drnet/defence/erik/Estate-Projects-and-Programs/Pages/Unexploded-Ordnance-uxo.aspx


UNCONTROLLED IF PRINTED 
DUXOMM 

4C–1 

Version 1.2 

UNCONTROLLED IF PRINTED 

 

GUIDANCE FOR UNDERTAKING LAND MANAGEMENT ACTIVITIES 
IN UXO AFFECTED AREAS 

INTRODUCTION 

1. Across the Defence estate, there are many areas confirmed or suspected of 
being affected by unexploded ordnance (UXO). Training Area (TA) or Base Standing 
Orders contain information relating to the management of UXO on a base or TA. 

2. The following aims to provide further guidance on the measures that may be 

adopted in regard to the risk management of activities on Defence bases and TA 
where there are possible UXO hazards. This guidance is provided to assist risk 
owners in understanding the potential risk of UXO and selecting the treatment 
methods that are appropriate to their activity. 

3. This guidance should be read in conjunction with the specific TA UXO 
Hazard Maps which are available in the Estate Resources Information Kiosk (ERIK). 
Further information and advice can be sought from the specific TA range staff and 
the National UXO Program (NUXOP). 

GENERAL 

4. A UXO hazard assessment has been undertaken for selected Defence TA. 
Defence has adopted a standard method of assessing UXO risk and has allocated a 
rating system numbered 1 to 5 in relation to the level of UXO hazard. 

5. In undertaking the UXO risk assessment, several key metrics have been 

used. These metrics include: 

a. Nature of ammunition and associated fuzing 

b. Likely penetration depths of ordnance 

c. Likely quantities of UXO based on usage 

d. Historic and current usage of the area 

e. Accessibility to the area. 

6. The UXO hazard levels are: 

a. Hazard Level Category 5: No explosive potential. 

b. Hazard Level Category 4: Low explosive potential. 

c. Hazard Level Category 3: Moderate explosive potential. 

d. Hazard Level Category 2: Substantial explosive potential. 

e. Hazard Level Category 1: Extremely hazardous. 
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7. The UXO hazard levels on the Defence estate are further described in 

Annex 4B. The UXO hazard reports can be found on ERIK. 

8. Any activities conducted within areas containing or presume//ed to contain 

UXO must be subject to a risk assessment conducted and approved by authorities 
holding the appropriate delegations. The risk assessment must be conducted in 
accordance with the relevant Defence Group or Service risk management policies 
and frameworks. 

9. Treatment of the UXO risk is the responsibility of the individual risk owner for 
the particular activity. The requirements of this annex are considered the minimum 
standards for works in potential UXO contamination areas on the Defence Estate and 
is considered to be leading practice.  

NON-INTRUSIVE AND INTRUSIVE ACTIVITIES 

10. Some ordnance may remain buried and not be visible. Intrusive activities, i.e. 

those that require disturbance of the ground surface, require additional treatments to 
ensure the activity is conducted safely. 

SUITABLE TREATMENTS 

11. Entry onto, and any works in, any area of the Defence estate that has the 

potential for any UXO contamination must be preceded by UXO Awareness Training 
in support of site-specific induction processes. 

12. Additional suitable treatments for the respective UXO Hazard categories are 
outlined below. 

Hazard Level Category 5: No Explosive Potential  

13. No additional treatments are required. 

Hazard Level Category 4: Low Explosive Potential 

14. Treatments for non-intrusive work activities. 

a. Conduct a visual inspection of work areas for potential UXO. 

15. Additional treatments for intrusive work activities. 

a. No additional treatments are required. 

Hazard Level Category 3: Moderate Explosive Potential. 

16. Treatments for non-intrusive work activities. 

a. Conduct a visual inspection of work areas for potential UXO 

b. Where areas cannot be adequately inspected visually, an instrument-
assisted search and anomaly investigation should be conducted by qualified 
personnel or as part of a UXO project (refer to Chapter 8: UXO/EOM 
QUALIFICATIONS, EXPERIENCE AND CAPABILITY REQUIREMENTS 
and Chapter 6: UXO PROJECTS). 
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17. Additional treatments for intrusive work activities. 

a. Conduct a suitable instrument search and anomaly investigation of the work 
site by qualified personnel. 

Hazard Level Category 2: Substantial Explosive Potential 

18. Treatments for non-intrusive work activities. 

a. Provide explosive ordnance disposal (EOD)/UXO technical escort for all 
entrants. 

b. Conduct a visual inspection of work areas for potential UXO. 

c. Where areas cannot be adequately inspected visually, an instrument-

assisted search and anomaly investigation should be conducted by qualified 
personnel or as part of a UXO project (refer to Chapter 8: UXO/EOM 
QUALIFICATIONS, EXPERIENCE AND CAPABILITY REQUIREMENTS 
and Chapter 6: UXO PROJECTS). 

19. Additional treatments for intrusive work activities. 

a. Conduct a suitable instrument search and anomaly investigation of the work 

site by qualified personnel or as part of a UXO project. 

Hazard Level Category 1: Extremely Hazardous 

20. Treatments for non-intrusive work activities. 

a. Provide EOD/UXO technical escort for all entrants. 

b. Conduct a visual inspection of work areas for potential UXO. 

c. Where areas cannot be adequately inspected visually, an instrument-

assisted search and anomaly investigation should be conducted by qualified 
personnel or as part of a UXO project (refer to Chapter 8: UXO/EOM 
QUALIFICATIONS, EXPERIENCE AND CAPABILITY REQUIREMENTS 
and Chapter 6: UXO PROJECTS). 

21. Additional treatments for intrusive work activities. 

a. Conduct a suitable instrument search and anomaly investigation of the work 

site by qualified personnel or as part of a UXO project.

OFFICIAL

OFFICIAL



UNCONTROLLED IF PRINTED 
DUXOMM 

5–1 

Version 1.2 

UNCONTROLLED IF PRINTED 

 

UXO PROJECT MANAGEMENT 

INTRODUCTION 

5.1 Defence maintains the ability to manage and remediate unexploded 

ordnance (UXO). The majority of UXO remediation projects, including final disposal 
of explosive ordnance materiel (EOM), will generally be conducted by commercial 
UXO companies. Where identified during UXO remediation projects, the disposal of 
UXO remains the responsibility of Defence. 

5.2 Effective planning and management of UXO projects is essential in order to 
achieve Defence's desired outcomes. Central to achieving these outcomes is the 
accurate identification of the requirement for a UXO project, the determination of the 
type of UXO project required and the suitable design, management and control of the 
project. 

Note: Commercial UXO companies are generally not approved to conduct explosive 

demolition of UXO On Defence Estate. As such, final disposal of UXO requiring 
explosive demolition will be conducted by Defence Personnel. 

AIM 

5.3 The aim of this chapter is to outline the project roles that may be required to 

enable the effective planning and management of UXO projects, and outline project 
stages. 

UXO PROJECT ROLES 

5.4 All UXO project teams should be based on the roles detailed in this chapter, 

however not all UXO projects will require all the roles to be filled. The most suitable 
project team structure will vary and depends on the requirements of the individual 
project. An overview of different UXO project types is provided in Chapter 6: UXO 
PROJECTS. 

5.5 Further details on UXO project role qualifications, experience and capability 
requirements for non-Defence personnel are detailed in Chapter 8: UXO/EOM 
QUALIFICATIONS, EXPERIENCE AND CAPABILITY REQUIREMENTS. 

Management Team 

5.6 In Defence projects, there will be a project management team. Depending on 
the size of the project this may include: 

a. Defence Project Director (DPD). In Defence projects, the DPD is 
responsible for oversight of the delivery of the project. A DPD also has the 
financial responsibility for the project. It may be a uniformed member or 
Australian Public Service (APS) member. Their rank/grade will be 
commensurate with the required financial delegations as well as the size 
and/or complexity of the project. 
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b. Defence Project Manager (DPM). The DPM is the person responsible for 

the delivery of the project on behalf of Defence. It may be a uniformed 
member, APS member or a contractor. 

c. Project Manager and Contract Administrator (PMCA). If the project is 
large or complex, it may be efficient to employ a PMCA to provide day-to-day 
management of the project and contract matters on behalf of the Defence PM 
and Defence PD. 

Advisors 

5.7 In Defence UXO projects, the project management team may need to 

engage personnel to provide technical advice. 

a. UXO Consultant (UXOC). If the Defence project management team requires 

technical UXO advice, the team should engage a UXOC for assistance as 
early as possible in the process. The primary role of the UXOC is to assist 
the management team in identifying whether a UXO project is warranted and, 
if so, the design, planning, oversight and auditing of the UXO project to 
ensure it is conducted efficiently and effectively and achieved the quality of 
outcomes required by the project Scope of Work (SOW) or Statement of 
Requirements (SOR). 

Project Execution 

5.8 Defence projects will also include a project execution team. The size and 
structure of the project execution team will be dependent on the size and type of 
project being conducted and may include: 

a. UXO Field Assistant (UXOFA). A UXOFA assists UXO Technicians (UXOT) 

and UXO-qualified personnel in performing non-UXO skilled tasks (i.e. 
general labourers, vegetation clearing, detector/instrument handlers, etc.) 
during UXO operations. The UXOFA is supervised by a UXOT at a minimum. 
UXOFA must not have intentional physical contact with UXO. 

b. UXO Escort (UXOE). A UXOE escorts others for the purpose of avoiding 
potential UXO/EOM, and where appropriate, will identify and record potential 
UXO/EOM.  

c. UXO Technician (UXOT). A UXOT carries out skilled UXO tasks, supervises 

UXOFA and is needed to undertake UXO remediation projects.  

d. UXO Technician Supervisor (UXOTS). A UXOTS is qualified to undertake 

the role of and supervise UXOFA and UXOT. They supervise the preparation 
and conduct of UXO remediation projects and manage the demilitarisation of 
EOM. 

e. UXO Site Manager (UXOSM). A UXOSM will supervise the daily operations 

of UXO projects across multiple teams. 

f. UXO Project Manager (UXOPM). A UXOPM provides overall project 

management of the project execution team through the UXO project stages. 
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Depending on the project, the role of UXOSM and UXOPM may be held by 
the same person. 

g. Geophysicist. A geophysicist selects and utilises geophysical equipment for 

the location of surface and subsurface anomalies that may be UXO or buried 
munitions. 

UXO PROJECT STAGES 

5.9 UXO projects have four stages comprising of: 

a. Project Initiation; consisting of the identification and design of the UXO 
project 

b. Project Start-Up; consisting of the establishment and commencement of the 
UXO project 

c. Project Conduct; consisting of the actual delivery of the UXO project 

d. Project Closure; consisting of the completion of the project works by the 

UXO Contractor, the finalisation of all project reporting and other 
documentation and final acceptance of the project outcomes by Defence. 

Project Initiation 

5.10 There are several factors to take into consideration when initiating and 

planning a UXO project. 

5.11 Identification of the need for a UXO project. The first step in the delivery of 

a UXO project is to determine whether a UXO project is required. Assessing the level 
of UXO risk to users of the site, based on the activities being conducted, and 
developing a management plan to address that risk will assist with the identification 
of the need to conduct a UXO project. 

5.12 The requirement to conduct a UXO project should be based on an 
assessment of the UXO risk and the development of a UXO risk management plan. 
Further details for UXO risk management can be found in Chapter 4: UXO RISK 
MANAGEMENT. 

5.13 Once the level of UXO risk has been identified and a management plan has 
been developed, it is necessary to design and plan the UXO project. 

5.14 The key to designing a UXO project is to: 

a. Clearly understand and articulate the need and type of UXO project required 

b. Set and articulate clear, unambiguous and realistic project objectives 

c. Determine the quality to be achieved by the project works 

d. Identify realistic cost and time constraints for the project 

e. Design the desired structure of the project 
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f. Identify the types, quantities and structure of resources likely to be needed to 

achieve the project objectives 

g. Undertake an initial identification and assessment of project risks (e.g. project 

administration, schedule and budget) and outline contingencies to mitigate 
these risks 

h. Maintain an updated UXO risk management plan 

i. Identify all relevant stakeholders in the project and design a suitable 

stakeholder management and communications plan 

j. Identify the procurement methodology. 

5.15 UXO project type selection. The selection of the UXO project type depends 
on the risk management plan, nature of UXO and the desired project outcomes. An 
overview of the different UXO project types is provided in Chapter 6: UXO 
PROJECTS. 

5.16 UXO project objectives. When setting the project objectives, the aim should 
be to achieve those minimum outcomes necessary to manage the risk for the 
intended future purpose or use of the project site. 

5.17 Quality of UXO works. For UXO projects, quality will be relevant to the type 

of UXO project undertaken. Quality metrics should be defined during the project 
initiation phase. Further detail on the standards for quality for different UXO project 
types is provided in Chapter 6: UXO PROJECTS. 

5.18 Cost and schedule. Cost and schedule constraints of a UXO project can 

have a significant impact on the technologies and methodologies adopted by 
potential UXO contractors with subsequent impact on other stakeholders. It is 
important that these constraints are accurately identified so that a potential high 
value-for-money technology or methodology is not unnecessarily excluded from 
consideration. 

5.19 Project phasing. The choice as to whether a project is to be conducted in a 

single phase or in several sequential phases impacts on both the cost of the project 
and the amount of control exercised by the organisation establishing the project.  

a. Single-phase projects. A single-phase project has the advantage of 
providing a degree of certainty as to the duration, cost and final outcomes of 
the project. It has the disadvantage however of committing to the cost and 
duration of the total scope of the project which may be shown, as the UXO 
works progress, to have been greater than necessary. 

b. Multi-phase projects. A correctly structured multi-phased project provides 

several key points within the project life, at which a ‘Stop/Go’ decision to 
proceed to the next phase can be made. A multi-phased approach has the 
advantage of committing to only those UXO works that increasing information 
has identified as necessary to attain the project objectives. This can result in 
significant savings in time and cost compared to adopting a single-phase 
project. It has the disadvantages however of introducing an element of 
uncertainty in terms of project cost and time and may actually increase the 
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total project cost if it is necessary to complete all phases through to the total 
scope. 

5.20 Project resources. Identifying the types, quantities and structure of 

resources likely to be needed to achieve the project objectives will provide indicative 
costs and schedule for the project. It will also indicate whether the UXO project is 
feasible in its current format, whether the current project objectives should be 
modified or whether the project should be split into a current and future project or 
projects. 

5.21 Project risk. Project risk may arise from a range of factors. These factors 

may be external to Defence (e.g. weather) or internal to Defence (e.g. UXO). Any 
risks identified must be assessed, evaluated and managed appropriately by the 
relevant risk owner(s). Further detail on UXO risk management is provided in 
Chapter 4: UXO RISK MANAGEMENT. 

5.22 Project stakeholders. Stakeholders in the project are those that will be 
affected, whether short-term or long-term, by the conduct and outcomes of the UXO 
project. From a Defence perspective, this will include at a minimum: 

a. The Group or Service funding the project 

b. The appropriate land management agency 

c. Future users of the site. 

5.23 It is important that the views, objectives, requirements and concerns, 
identified by individual stakeholders are communicated, acknowledged and, as much 
as possible, addressed during the design of the UXO project. 

5.24 Scope of Work (SOW). The requirements for the Scope of Work (SOW) will 

be directly related to the activities being conducted. Suitable technical expertise must 
be sought in the development of the SOW to ensure that the resultant statement of 
requirements is accurate and meets the needs of the project. 

5.25 Suitable UXO contractors. In the case of UXO projects being conducted on 

Commonwealth land, or projects undertaken by Defence on non-Commonwealth 
land, only current members of the relevant Defence Panel may be engaged. 
Members of the Panel have undergone an assessment of their technical capabilities 
and capacities prior to being selected to the Panel. Details of the organisations and 
the process for engaging an organisation can be found at the Department of Defence 
UXO website (http://www.defence.gov.au/uxo). 

5.26 Selection of a UXO organisation. Regardless of the selection and tendering 
process, the following factors should be considered in the selection of an 
organisation to carry out UXO projects: 

a. The magnitude and technical complexity of the necessary UXO project 

b. Specific capabilities that may be necessary to counter the UXO problem in 
the project area within the timeframe and funding available for the project 
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c. The number of available UXO organisations that possess and can deploy the 

specific capability to the project area 

d. The competence and capabilities of the available UXO organisations 

e. The number of UXO organisations available to undertake the project. 

Project Start-Up 

5.27 The objective of the project start-up stage is to provide a firm footing for the 
conduct of the project through: 

a. Reviewing the relevant project stakeholders in the project identified during 
Project Initiation and reviewing the stakeholder management and 
communications plan 

b. Ensuring there is a common understanding among all stakeholders to the 

project as to the complete SOW to be undertaken, the required outcomes of 
the project, the required quality of the outcomes and any time, cost and 
environmental constraints 

c. Agreement as to identified project risks and the contingency plans to be 

implemented should it become apparent that the risk is likely to eventuate 

d. Ensuring all necessary project documentation is in place and of appropriate 

quality 

e. Establishing a clearly understood and agreed system of ongoing 

communication and periodic progress and final recording and reporting. 

5.28 Key considerations to take into account in the project start-up stage of any 

UXO project are outlined below. 

5.29 Pre-project documentation. Once the contract has been signed, the focus 

should be on receiving the pre-project documentation specified in the contract. All 
pre-project documentation should be specific to the particular UXO project in 
question as it is on these plans that the foundation for the success of the project 
depends. If not defined in detail in the UXO Contractor’s proposal, a detailed 
technical execution methodology should be developed, including but not limited to: 

a. Confirmation of standards or specifications for UXO investigation/remediation 

b. Technologies to be used 

c. Qualifications and experience of key personnel. 

5.30 Otherwise, at a minimum, pre-project documentation should include: 

a. Detailed Works Schedule. Generally, a Gantt Chart is the best means for 

describing the project Works Schedule 
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b. Safe Work Method Statement (SWMS), Job Safety Analysis (JSA) or Job 

Safety & Environmental Analysis (JSEA). This is applicable for all UXO 
projects in which physical works are undertaken 

c. Environmental and Heritage Management Plan (EHMP), if not included in 
a JSEA 

d. Environmental Clearance Certificate (ECC), depending on the specificity of 
the EMP and SWMS and the level of UXO risk for the project 

e. Quality Management Plan (QMP). 

5.31 This is the minimum pre-project documentation required. This documentation 

may form part of a Project Management Plan (PMP) or Project Execution Plan (PEP), 
depending on the project. The minimum standards for project documentation can be 
found in Appendix 6F2. 

5.32 Pre-project documentation review. All pre-project documentation should 

be reviewed, by someone with the sufficient knowledge and experience of UXO 
projects to do so, to ensure the documents are suitable for the impending project. 

5.33 Project start-up meeting. A project start-up meeting should be held no later 
than the day the UXO works commence. Ideally, the start-up meeting will be held at 
the project site as this allows participants to view and discuss the physical 
environment in which the project will be conducted. The participants at the start-up 
meeting should include: 

a. Defence and its representatives that are directly involved with the UXO works 

or are required to coordinate with the UXO works 

b. The UXO Contractor Project Manager and other key staff selected 

c. UXO Contractor representatives 

d. A representative of the relevant Range Control or the department managing 

the land 

e. Environment and Sustainability Manager (ESM) or Assistant Director 

Environment and Sustainability (ADES) 

f. Other significant stakeholders in the project. 

5.34 Communications. Establishment of an effective and efficient 
communications system amongst all stakeholders is important before the UXO works 
commence. Stakeholders should agree on the frequency, content, format and means 
of communications. Key amongst this will be a system for periodic progress 
reporting. The frequency of these reports will be dependent on the duration and 
complexity of the project. 
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Project Conduct 

5.35 The activities and corresponding standards for delivering a UXO project are 
specific to the type of project. The minimum standards for the different UXO project 
types are detailed in Chapter 6: UXO PROJECTS. 

Project Closure 

5.36 Project closure meeting. Where possible, an on-site project closure 
meeting should be undertaken. The purpose of this meeting is to allow all relevant 
stakeholders to confirm that all project deliverables have been achieved and all 
parties are aware of the required format and timing for post-project documentation. 

5.37 Post Project Report (PPR). Following the completion of a UXO project, it is 
important to report all activities undertaken and the outcomes of the project. This is 
most commonly done in the form of a report which will be retained as part of the 
corporate record. The particular structure and content of the report depends on the 
type of UXO project. 

5.38 Lessons learned. Lessons learned should be captured in a lessons learned 

log and actioned as a continuous process through the project, as well as at project 
closure, in order to enable continuous improvement for future projects. 

5.39 Communications. Key outcomes of the UXO project, or key findings during 
the project such as the discovery of UXO/EOM, must be communicated to the 
relevant parties and key stakeholders.
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UXO PROJECTS 

INTRODUCTION 

6.1  When undertaking unexploded ordnance (UXO) projects, it is important to 

adhere to the required minimum standards in order to achieve the project outcomes 
in a safe, efficient and appropriate manner. The applicable standards depend on the 
type of UXO project being undertaken. 

AIM 

6.2 The aim of this chapter is to outline different UXO project types and 
methodologies and articulate the minimum standards for undertaking these UXO 
projects. 

6.3 This chapter is not intended to limit methods for addressing UXO risks; it is 

intended to provide guidance on the most commonly used methods. 

GENERAL 

6.4 There are different types of UXO projects, each with a defined purpose and 
objective. In the majority of cases, these projects are delivered by commercial 
companies. The UXO project types that will be outlined in this chapter include: 

a. Desktop UXO studies (DTS) 

b. Field validation surveys (FVS) 

c. UXO avoidance 

d. UXO safety support 

e. UXO remediation 

f. Digital geophysical surveys (DGS) 

6.5 Elements of these types of projects may be undertaken by uniformed 

Defence personnel and are commonly described as hazard reduction operations. 
These hazard reduction tasks will be undertaken using the appropriate Service 
Explosive Ordnance Disposal (EOD) doctrine. In order to facilitate a holistic 
understanding of the level of UXO hazard on the Defence estate, where hazard 
reduction operations are conducted by uniformed Defence personnel, it is important 
that these activities are adequately recorded and reported to the National UXO 
Program (NUXOP). Appendix 6F3 contains the minimum requirements to ensure 
adequate reporting of hazard reduction operations undertaken by Defence personnel. 

6.6 The minimum required project roles outlined in the associated annex for each 
UXO project type are applicable to civilian personnel/commercial companies 
undertaking activities on behalf of Defence. These are not the minimum 
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qualifications, experience and capabilities for Australian Defence Force (ADF) 
personnel. For ADF personnel, the appropriate ADF qualifications apply. 

6.7 Personnel undertaking UXO projects On Defence Estate should liaise with 

the appropriate Defence personnel relevant to the UXO project being undertaken. 
This could include Range Control (TAOA), Base Manager (BM) and Environment and 
Sustainability Manager (ESM). These personnel should be contacted to gain a better 
understanding of the relevant site, including past, current and future use, access to 
local UXO registers and access requirements. 

6.8 This chapter also outlines enabling activities for UXO projects, including 

vegetation removal/reduction. 

6.9 When undertaking the planned activities for a UXO project, particular focus 

should be given to: 

a. Project outcomes 

b. Safety 

c. Project documentation 

d. Project tasks 

e. Project roles. 

6.10 The minimum standards for undertaking the different UXO project types are 
provided in Annex 6A to Annex 6F. 

6.11 The qualifications, experience and capability requirements for the required 
project roles for different UXO projects are outlined in Chapter 8: UXO/EOM 
QUALIFICATIONS, EXPERIENCE AND CAPABILITY REQUIREMENTS. 

DESKTOP UXO STUDY 

6.12 The starting point for any process to identify the potential for UXO to exist in 
a given area is a DTS. These studies will generally consist of historical research of 
military usage and activity likely to have resulted in UXO-related contamination, 
including but not limited to: 

a. Time frames of such usage 

b. Formations and units that occupied and/or used the site, together with 

principal weapons systems likely to have been used and natures and types of 
explosive ordnance (EO) associated with those weapon systems 

c. Types and natures of UXO potentially remaining at the site 

d. Locations of firing points, impact and danger areas and other similar high-risk 

areas 
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e. The identification of demolition or disposal areas, including information on 

quantities, natures and types of UXO disposed of and the methods of 
disposal, including the likely spatial extent of the disposal 

f. The locations of disposal points, including burial sites, or areas that 
potentially present UXO or chemical contamination hazards 

g. Any previous known UXO survey or remediation activities within the site 

h. The effects of local development activities since the time of military usage 

i. The effects of any local natural or cultural features that may either increase 
or lessen the effects of any UXO-related contamination. 

6.13 A sound and thoroughly researched DTS is fundamental to effectively 
understanding the nature and locations of risks, designing effective treatments to 
these risks, and developing a UXO Scope of Work (SOW). 

FIELD VALIDATION SURVEY 

6.14 An FVS is the physical assessment of a percentage of an area to provide a 
reasonable indication of UXO likelihood within the surveyed area. An FVS may be 
conducted using visual, analogue or digital techniques, or a combination of all three. 
The results of the FVS should be used to update the original assessment which will 
help determine if further action is required and, if so, refine the remediation action 
plan. 

6.15 An FVS may also be planned as an integral part of a detailed risk 
assessment and can be used to more accurately identify: 

a. The locations of impact areas and other areas of UXO and EOM 
contamination 

b. Area limits of UXO and EOM contamination 

c. Densities of contamination 

d. Potential penetration depth of ordnance 

e. Types and natures of EO used within an area 

f. Inert ordnance-related items of types (including EOM) likely to impact on the 
conduct of the planned activity 

g. The underlying geological characteristics of the site 

h. Levels of non-UXO/EOM metallic contamination on the site. 

UXO AVOIDANCE 

6.16 UXO avoidance refers to an activity conducted by a suitably qualified person 

utilising appropriate equipment to provide UXO safety to an activity that can be 
moved to avoid the UXO hazard. It refers to techniques employed to avoid interaction 
with any potential surface UXO or subsurface UXO during non-UXO related activities 
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within areas that have the potential to contain UXO. The type of UXO avoidance will 
be dependent on the activity being undertaken. Types of UXO avoidance can include 
pathfinding and/or anomaly avoidance/escort. 

6.17 UXO avoidance is usually conducted through the provision of an 
appropriately qualified UXO Escort to support required technical surveys or 
investigation works. All potential surface and subsurface UXO will be avoided during 
investigation through visual guidance and pathfinding while moving around the site 
and through instrumented investigation of areas/points required for intrusive sampling 
or works. Where surface or subsurface potential UXO are indicated by the escort, the 
required intrusive investigation will be moved to an adjacent suitable location where 
no potential UXO are indicated. 

6.18 UXO avoidance may be required in support of:  

a. Surveying and mapping 

b. Environmental, heritage, vegetation and natural resource assessments 

c. Surface and subsurface soil and water sampling 

d. Boring and drilling 

e. Groundwater monitoring, well establishment and sampling. 

6.19 Investigation of potential UXO is not required during UXO avoidance 
activities, but any surface UXO or ordnance related material will be recorded and 
reported to the appropriate land management authority. Any records of surface UXO 
or ordnance related material should be incorporated into the ongoing UXO risk 
assessment. 

6.20 UXO avoidance can be employed when the conduct of the planned activity 

can be moved away from the UXO hazard prior to encountering the UXO. However, 
UXO safety support is required when any UXO or potential UXO must be managed in 
order for the planned activity to proceed. 

UXO SAFETY SUPPORT 

6.21 If the activity-based risk assessment does not warrant full UXO remediation, 
however there is still a possibility that UXO may be encountered, UXO safety support 
may be required. UXO safety support provides appropriately qualified personnel on-
site for the duration of a project to: 

a. Advise and assist personnel as they proceed with undertaking the project 

b. Enable the timely assessment and management of any potential UXO 

encountered. 

6.22 The type and level of support is site and task-specific and must be 

determined on a case-by-case basis. 
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6.23 Where such UXO safety support is provided as part of a broader UXO risk 

treatment plan, the results of the UXO safety support should be incorporated into the 
ongoing UXO risk assessment. 

UXO REMEDIATION 

6.24 Depending on the risk management plan requirements, the action plan may 

dictate that UXO remediation is required to manage the level of UXO risk identified. 

6.25 UXO remediation is the location, removal and appropriate disposal of all 

UXO, EO and EOM of a specified size from the surface and to a specified depth 
below the surface, within the specified boundaries of an area.  

6.26 The appropriate UXO detection equipment used to conduct UXO remediation 
depends on whether UXO is likely to be on the surface, near-surface, or deeper 
subsurface. Further detail on UXO detection equipment is provided in Appendix 6F4. 

Surface UXO Clearance 

6.27 Surface UXO clearance activities are conducted to remove all UXO items 
that are entirely or partially exposed on the surface. Surface clearance operations 
may be conducted as a remediation in their own right or as preparation for further 
remediation activities such as a digital geophysical survey. Surface clearance may 
also be conducted in support of activities such as vegetation removal/reduction and 
geophysical surveys. 

Subsurface UXO Clearance 

6.28 Subsurface UXO clearance activities are conducted to find and 

remove/dispose of unexposed UXO items from beneath the ground surface. 
Subsurface clearance disturbs the land that is being cleared. Subsurface clearances 
are usually defined by the depth of clearance and are categorised as either shallow 
or deep subsurface UXO clearance. 

6.29 Subsurface UXO clearance is generally performed by: 

a. Locate-and-Dig using magnetic or electromagnetic based analogue 

instruments, where the investigation (digging) of the anomaly is undertaken 
immediately (usually by the detection equipment operator) 

b. Locate-Flag-Dig using magnetic or electromagnetic based analogue 
instruments, where the anomalies are marked for subsequent investigation 

c. Re-establish the location and dig of targets of interest (TOI) interpreted from 
geophysical survey data. 

6.30 Further detail on subsurface UXO clearance is provided in Annex 6E. 

Bushfires 

6.31 Bushfires, whether naturally occurring or as a prescribed burn, are known to 
regularly destroy UXO. This may have the effect of reducing the UXO hazard, 
however it cannot guarantee to destroy all UXO. Bushfires should not be considered 
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as a form of UXO remediation. However, one of the major factors affecting UXO field 
investigation and remediation work is the density of ground vegetation. Vegetation 
removal/reduction can improve survey/remediation coverage of the area and reduce 
the amount of time required to complete the work. Accordingly, if bushfires have 
affected areas, consideration should be given to undertaking any necessary UXO 
remediation activities prior to vegetation regrowth making access difficult. 

Note: Commercial UXO companies are generally not approved to conduct explosive 

demolition of UXO On Defence Estate. As such, final disposal of UXO requiring 
explosive demolition will be conducted by Defence Personnel. 

DIGITAL GEOPHYSICAL SURVEY 

6.32 A DGS is not considered to be a UXO project in itself, however it may form 

part of UXO project methodology. 

6.33 A DGS can be used to support UXO projects by detecting metallic objects 

such as UXO and EOM in the subsurface in a non-intrusive manner. DGS can be 
defined as a non-intrusive systematic collection of specific geophysical data over an 
area using a technology and method selected to optimally detect, position and record 
geophysical data and allow the interpretation of targets of interest (TOI). 

6.34 On the Defence estate, a DGS may also be conducted for the purpose of 
mapping UXO/EOM, defining burial areas, storage tanks or other potential TOI. The 
guidance on DGS provided in this chapter is not intended to, and may not, apply to 
non-UXO related projects. 

Geophysical Systems 

6.35 A geophysical system is defined as the collection of tools and procedures 

that are selected for use from the array of technologies and deployment options 
available. Geophysical systems consist of fully integrated components. If any of 
these components are lacking, the overall geophysical system may not be able to 
effectively locate geophysical anomalies that may be targets of interest (TOI). 

6.36 The key components of a geophysical system are: 

a. Selecting suitable digital geophysical survey technologies 

b. Employing operational configurations 

c. Data collection, processing and interpretation 

d. Anomaly identification, investigation and quality control (QC). 

6.37 Selecting suitable geophysical detection technologies. Since excavating 

all the land in a given area to set depth is usually not practical, UXO and buried 
munitions detection technologies are used to locate anomalies that are subsequently 
verified as UXO or non-UXO. It is important to understand the different geophysical 
detection technologies and methods available in order to achieve accurate and 
appropriate deployment of nonintrusive geophysical detection technologies to 
maximise probability of detection and minimise false alarms. Some of the different 
types of geophysical technologies in use at present are described in Appendix 6F4. 
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Further technical detail of these geophysical technologies is provided in the Review 
of UXO Detection and Auxiliary Equipment for the Australian Environment (Ref B). 

6.38 Geophysical detection systems have specific capabilities and limitations that 

must be evaluated when selecting a detection system for a site. Proper selection and 
use of these technologies are an important part of the site investigation. Guidance on 
the factors to consider when identifying the detection system for a site is provided in 
Appendix 6F4. 

6.39 Employing operational configurations. Geophysical instruments can be 
deployed using various configurations in order to collect data in the most efficient 
manner across the survey area. The different types of operational configurations are 
outlined in Appendix 6F4. 

6.40 Data collecting, processing and interpretation. 

a. Data collecting and processing. Geophysical data processing includes 

accurately documenting the geophysical data collected. It consists of merging 
the geophysical sensor and the positional data and creating a map of the 
geophysical data. 

b. Data interpretation. Geophysical data interpretation includes the steps used 

in analysing the geophysical data, and different options available for 
interpreting the data. The primary objective of the data interpretation step is 
to determine if a given geophysical anomaly meets the minimum threshold 
selection criteria of subsurface UXO. The determination of these selection 
criteria will be based on the geophysical sensor, the survey pattern, and the 
type of UXO under investigation, as well as the geological conditions and the 
analyst’s experience. 

6.41 Anomaly identification, investigation, quality management and 

documentation of results. 

a. Anomaly identification. Anomaly identification refers to the process by 

which anomalies are determined as TOI (and therefore should be put on the 
dig sheet), and those anomalies that are not TOI. 

b. Anomaly investigation. Anomaly investigation refers to the process by 
which geophysical anomalies interpreted from the data collected during the 
digital geophysical survey are intrusively investigated and identified to 
determine if they are TOI. 

c. Anomaly investigation quality management. Anomaly investigation quality 
management refers to the processes by which the project delivery team 
verifies that each anomaly selected for investigation is resolved completely. It 
encompasses the tasks and actions taken to verify or confirm that the 
investigation results fully explain the source of the anomaly. 

d. Documentation of anomaly investigation results. The results of anomaly 

investigation must be documented to provide evidence of the activities 
undertaken and the resultant findings. 
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Site Preparation 

6.42 Site preparation for geophysical investigations includes making the ground 
surface safe for personnel to perform their tasks by removing vegetation and 
obstacles to meet equipment use needs. If this involves vegetation removal, further 
environmental assessments may be required. The presence of non-EO debris and 
other items, such as fences, may need to be addressed as part of site preparation. 

VEGETATION REMOVAL 

6.43 Vegetation removal is not considered to be a UXO project in itself, however it 
may form part of a UXO project as a precursor activity to enable the project to be 
conducted. The requirement for vegetation removal should be taken into account 
when planning for the UXO project. 

6.44 Any proposed vegetation removal must be approved by the appropriate 
Service Delivery Division (SDD) Environment and Sustainability Manager (ESM) in 
accordance with EPB Act requirements, other applicable legislation and extant 
Defence policy, doctrine and Standing Orders. 

6.45 Vegetation removal is often necessary for area preparation and includes 
reduction and/or removal of vegetation that may impede site access, the 
effectiveness of positioning instrumentation and digital geophysical mapping (DGM), 
and/or subsurface removal actions. Vegetation may include trees, brush, tall grass, 
and all other types of plant life. 

6.46 Vegetation reduction/removal may be accomplished through manual or 

mechanical removal, controlled burning, or defoliation subject to prior approval by the 
Assistant Director Environment and Sustainability (ADES) or ESM. Selection of the 
appropriate land clearing strategy will be based on: 

a. The potential UXO type 

b. The potential UXO fuzing 

c. The potential UXO concentration 

d. Type and concentration of vegetation 

e. Topography 

f. Drainage patterns 

g. Terrain and soil conditions 

h. Environmental values and the associated levels of environmental impact 

i. Local weather conditions 

j. Defence requirements 

k. The detection and investigation methodology and type of UXO detection 

equipment being employed 
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l. Consultation with the local ESM and Range Control. 

6.47 Regardless of the methodology for vegetation removal, appropriate safety 
precautions must be undertaken and documented in the project documentation. 

6.48 When planning and executing vegetation removal in support of UXO projects, 
consideration must be given to: 

a. Explosive safety concerns, including the type and nature of ordnance 

b. The environmental effect on the site 

c. Whether there is any protected flora or fauna within the project site 

d. The possible need for land clearing approvals from environmental authorities 

before it is conducted, including Environmental Clearance Certificates (ECC) 
if required. 

6.49 Vegetation removal must be conducted taking into account the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act
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DESKTOP UXO STUDY: MINIMUM STANDARDS  

PROJECT OUTCOMES 

1. The project outcomes of a desktop unexploded ordnance (UXO) study (DTS) 

are: 

a. An informed assessment of the current likelihood of the presence of 

UXO/explosive ordnance materiel (EOM) at a site 

b. The expected nature of UXO/EOM present 

c. The expected extent of UXO/EOM contamination 

d. The assessed boundaries of the UXO/EOM affected area(s) within a site. 

2. This information will in turn inform the requirement for a UXO risk 
assessment for the planned activity. 

SAFETY 

3. Aside from complying with the relevant Work Health and Safety (WHS) 

regulations, there are no UXO specific safety requirements for desktop UXO studies. 

PROJECT DOCUMENTATION 

4. Potential UXO/EOM Contamination Site Assessment Report. On 
completion of a DTS, a Potential UXO/EOM Contamination Site Assessment Report 
must be produced. At a minimum, this report must include the following: 

a. Site details such as boundaries, topography, ground cover, geology 

b. History of military occupancy 

c. Nature of usage 

d. Type of ordnance 

e. Site development status 

f. Previous UXO works 

g. The overall assessment 

h. Reference / basis for assumptions 

5. Any Desktop Study must be passed to the National UXO Program (NUXOP) 

as an integral part of the reporting process. 
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PROJECT TASKS 

6. Prior to commencing UXO studies, it is important to understand the scope of 
work to be conducted. This includes, but is not limited to: 

a. Current knowledge of potential UXO/EOM 

b. Current knowledge of the UXO/EOM hazard 

c. Boundaries, characteristics and past, current and future use of the survey 
area 

d. Characteristics and past and current use of surrounding areas. 

7. Desktop studies are to capture and analyse all available information from 

relevant sources. While the detailed methodology to be used will largely be at the 
discretion of the person conducting the study, DTS are to be broadly undertaken as 
follows: 

a. Phase 1: Research. The research phase includes: 

(1) A review of existing documents, data and information provided by 
Defence. As a part of the initial data collection from Defence, where 
appropriate the personnel undertaking the DTS should contact the 
relevant Range Control, who will be able to provide information on 
legacy and contemporary UXO hazards, remediation works, and user 
activities including current known UXO locations. 

(2) A gap analysis to identify where information is missing or insufficient to 
form reasonably reliable opinions regarding the location, nature and 
extent of remnant UXO/EOM 

(3) Additional research to improve knowledge and understanding of military 

activities related to the site, including discussions with Range Control or 
relevant Defence personnel. 

b. Phase 2: Site report. A Potential UXO/EOM Contamination Site Assessment 
Report is to be compiled based on the research undertaken, detailing the 
survey findings and outcomes. 

PROJECT ROLES 

8. Desktop UXO studies should be undertaken by a UXO Consultant (UXOC). 
The number of UXOC required to carry out a DTS will depend on the size, nature and 
complexity of the site being assessed. The resource requirements will also depend 
on any anticipated time constraints for potential subsequent UXO/EOM remediation 
activities. 

9. Further definition of the roles and responsibilities of a UXOC is provided in 

Chapter 8: UXO/EOM QUALIFICATIONS, EXPERIENCE AND CAPABILITY 
REQUIREMENTS.
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FIELD VALIDATION SURVEY: MINIMUM STANDARDS  

PROJECT OUTCOMES 

1. The project outcomes of a field validation survey (FVS) are: 

a. Validation of the findings from a desktop unexploded ordnance (UXO) survey 
(DTS) if conducted 

b. An informed assessment of the current likelihood of the presence of UXO/ 
explosive ordnance materiel (EOM) at a site 

c. The expected nature of UXO/EOM present 

d. The expected extent of UXO/EOM contamination 

e. The assessed boundaries of the UXO/EOM affected area(s) within a site. 

SAFETY 

2. There are UXO safety considerations that must be taken into account 
alongside the relevant Work Health and Safety (WHS) legislative requirements. 
These considerations are provided in Appendix 6F1.  

3. The UXO safety considerations provided in Appendix 6F1 do not replace or 

remove any WHS legislative requirements. 

PROJECT DOCUMENTATION 

4. The minimum project documentation required for an FVS includes the 
following, where relevant to the FVS being conducted: 

a. UXO Safety Management Plan (SMP) 

b. Environmental Management Plan (EMP) or Environmental and Heritage 

Management Plan (EHMP) 

c. Environmental Clearance Certificate (ECC) (as appropriate) 

d. Quality Management Plan (QMP), including the minimum requirements for 
recording detection equipment function tests. 

5. Further details for the project documentations above are provided in 
Appendix 6F2. 

6. Additional project documentation required for an FVS includes: 

a. Field Validation Survey Post Project Report (FVS PPR). On completion of 

an FVS, an FVS PPR must be produced. At a minimum, this report must 
include the following: 
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(1) The specifics of the UXO works conducted (including dates executed, 

site characteristics and site preparations) 

(2) Conduct of activities, including methodology and equipment used 

(3) Appropriate mapping images and supporting geographic information 
system (GIS) files 

(4) Outcomes and conclusions of the FVS 

(5) Any relevant recommendations. 

b. A copy of the FVS PPR must be passed to the National UXO Program 
(NUXOP) as an integral part of the reporting process. 

PROJECT TASKS 

7. A review of existing documents, data and information provided by 

Defence. As a part of the initial data collection from Defence, where appropriate the 
personnel undertaking the DTS should contact the relevant Range Control, who will 
be able to provide information on legacy and contemporary UXO hazards, 
remediation works, and user activities including current known UXO locations. 

8. Assessment of the survey area. During an FVS, sufficient data will be 
collected to satisfy pre-determined data collection objectives based on future use of 
the survey area and desired statistical confidence intervals. Commonly, FVS are 
described as a percentage of the area being assessed but may be any percentage 
that allows enough fidelity to satisfy the aim of the survey. Where the FVS is 
described in this way, the physical survey will cover the area evenly in 1m lanes to 
achieve the required percentage. It may be necessary to alter the spacing/pattern to 
account for vegetation, inaccessible areas or when evidence of impact areas is 
identified. However, the overall percentage must be achieved. 

9. UXO detection equipment. All UXO detection equipment must undergo the 

necessary function tests prior to use. All tests must be recorded in the project 
documentation. 

10. Global positioning system (GPS) equipment. All FVS survey lanes must 
be recorded using a GPS unit that can accurately record the survey lanes. For the 
purposes of FVS, a hand-held GPS unit is sufficient. 

PROJECT ROLES 

11. FVS must be undertaken or supervised by a UXO Technician (UXOT) at a 
minimum. The size of the UXO team carrying out the FVS will depend on the size, 
nature and complexity of the site being surveyed as well as occupational health and 
safety (OH&S) requirements. The resource requirements will also depend on any 
anticipated time constraints for potential UXO/EOM remediation activities. 

12. Further definition of the roles and responsibilities of a UXOT is provided in 

Chapter 8: UXO/EOM QUALIFICATIONS, EXPERIENCE AND CAPABILITY 
REQUIREMENTS.
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UXO AVOIDANCE: MINIMUM STANDARDS 

PROJECT OUTCOMES 

1. The project outcomes of UXO avoidance are: 

a. Avoidance of any potential surface unexploded ordnance (UXO) or 
subsurface UXO during required non-UXO related activities within areas that 
have the potential to contain UXO 

b. Collection of limited field data or evidence of possible anomalies, live firing or 

other military activities. 

SAFETY 

2. There are UXO safety considerations that must be taken into account 
alongside the relevant Work Health and Safety (WHS) legislative requirements. 
These considerations are provided in Appendix 6F1.  

3. The UXO safety considerations provided in Appendix 6F1 do not replace or 

remove any WHS legislative requirements. 

PROJECT DOCUMENTATION 

4. The minimum project documentation required for UXO avoidance includes 
the following, where relevant to the UXO avoidance being conducted: 

a. UXO Safety Management Plan (SMP). The minimum standards are 
provided in Appendix 6F2. However, it may be appropriate that the UXO 
contractor provides task specific input to the prime contractor’s SMP. 

PROJECT TASKS 

5. The UXO Escort (UXOE) providing UXO avoidance should use the following 
guidelines during an investigation project on a site with known or suspected UXO: 

a. Conduct UXO safety briefings for all site personnel and visitors, including 
UXO recognition 

b. Provide the UXO identification, location, and safety functions for the 
contractor and subcontractor personnel during activities. 

c. Conduct UXO safety briefings for all site personnel and visitors including 
UXO recognition. Personnel will be escorted by UXO qualified personnel at 
all times in areas potentially containing UXO. 

d. Conduct an access survey of the footpath and/or vehicular lanes approaching 

and leaving areas with known or suspected UXO. The access route must be 
of sufficient width for safe passage of the vehicle being used. A suggested 
width would be 1.5x to 2.0x the width of the vehicle. 
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e. Complete an access survey of an area around the proposed site that is large 

enough to support all planned operations. The size of the surveyed area will 
be site-specific and will take into account, for example, manoeuvrability of 
required equipment (e.g. drill rigs, excavation equipment, etc.) and parking of 
support vehicles. At a minimum, the surveyed area will have a dimension in 
all directions equal to twice the length of the longest vehicle or piece of 
equipment to be brought on site. 

f. Conduct a survey for subsurface anomalies prior to intrusive activities such 
as installation of stakes or markers, well/bore hole drilling, or soil sampling. 
Intrusive activities must not occur where subsurface anomalies are present. 

g. Identify any anomalies or surface UXO encountered and relocate the work 

area to avoid contact. The UXOE will clearly mark the boundaries of the 
cleared surveyed area using survey flagging, pin flags and/or spray marker. 
No personnel will be allowed outside the surveyed areas. 

h. Report the outcomes of the UXO avoidance activities. 

PROJECT ROLES 

6. UXO avoidance on a site with known or suspected UXO may be conducted 

by a UXOE or by a UXO Technician (UXOT), UXO Technician Supervisor (UXOTS) 
or UXO Site Manager (UXOSM). The individual conducting UXO avoidance must be 
on-site during all sampling activities. Additional UXO qualified personnel may be 
required, depending on site and task specific conditions/requirements. 

7. Further definition of the roles and responsibilities of a UXOE, UXOT, UXOTS 
and UXOSM is provided in Chapter 8: UXO/EOM QUALIFICATIONS, EXPERIENCE 
AND CAPABILITY REQUIREMENTS.
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UXO SAFETY SUPPORT: MINIMUM STANDARDS  

PROJECT OUTCOMES 

1. The project outcomes of unexploded ordnance (UXO) safety support are: 

a. Reduced potential for exposure to UXO during a project 

b. Identification and management of incidental finds of potential UXO/explosive 

ordnance materiel (EOM).  

SAFETY 

2. There are UXO safety considerations that must be taken into account 
alongside the relevant Work Health and Safety (WHS) legislative requirements. 
These considerations are provided in Appendix 6F1. 

3. The UXO safety considerations provided in Appendix 6F1 do not replace or 

remove any WHS legislative requirements. 

PROJECT DOCUMENTATION 

4. The minimum project documentation required for UXO safety support 
includes the following, where relevant to the UXO safety support being employed: 

a. UXO Safety Management Plan (SMP). The minimum standards are 
provided in Appendix 6F2. However, it may be appropriate that the UXO 
Contractor provides task specific input to the prime contractor’s SMP. 

PROJECT TASKS 

5. The UXO Technician (UXOT) providing UXO safety support should use the 
following guidelines during a project on a site with known or suspected UXO: 

a. Physically preview the area with the on-site management of the contractor 
and discuss visual observations and potential areas of concern 

b. Ensure the proper safety planning documents are in place  

c. Monitor all excavation activities in areas known or suspected to contain UXO 

d. If UXO is encountered: 

(1) Immediately and safely cease all excavation activities 

(2) Lead all on-site personnel out of the area 

(3) Notify the supervisor 

(4) Assess the condition of the UXO to determine if a disposal action is 
required. If disposal is required, no further excavation will be allowed at 
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that location until the appropriate disposal actions have been 
completed. 

(5) Once disposal is complete, a detailed assessment of the site to 

determine the potential of encountering additional UXO must be 
conducted. 

(a) If the UXOT determines that the risk of encountering further UXO 
is low, the excavation may continue 

(b) If the UXOT determines that the potential for encountering UXO is 
moderate-to-high, a subsurface remediation for the area is 
required. No further excavation will be allowed until completion of 
this subsurface remediation.  

PROJECT ROLES 

6. To undertake UXO safety support, a UXOT at a minimum is required, 

supported as necessary by trained UXO Field Assistants (UXOFA).  

7. The UXOT has the following responsibilities for UXO safety support during 

activities conducted on a site with known or suspected UXO: 

a. Provide the UXO identification, location, and safety functions during 

overarching project activities 

b. Conduct UXO safety briefings and UXO recognition training for all site 

personnel and visitors.  

8. The UXO Site Manager (UXOSM), or the senior UXO-qualified person on site 

acting as UXOSM if one is not assigned, has final on-site authority for UXO 
procedures and safety issues. 

9. Further definition of the roles and responsibilities of a UXOFA, UXOT and 
UXOSM is provided in Chapter 8: UXO/EOM QUALIFICATIONS, EXPERIENCE 
AND CAPABILITY REQUIREMENTS. 
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UXO REMEDIATION: MINIMUM STANDARDS  

PROJECT OUTCOMES 

1. The project outcomes of unexploded ordnance (UXO) remediation are to be 

set based on the intended future use of the site to be remediated. The project 
outcomes should be defined in terms of the location, removal and appropriate 
disposal of UXO/explosive ordnance materiel (EOM) of a specified size, to a 
specified depth below the surface within the specified boundaries of an area. 

2. Specified size. The minimum size of the anomaly to be identified and 
removed will be dependent on the nature of ordnance suspected to be on-site. 

3. Specified depth. Depths of remediation are normally described in the 
following three bands: 

a. Surface. Surface UXO clearance activities are conducted to remove all UXO 
items that are entirely or partially exposed on the surface. 

b. Shallow. Shallow UXO clearance activities are defined as those from the 
surface to a depth of 300mm. 

c. Deep. Deep UXO clearance activities are defined as those from the surface 
to a depth greater than 300mm. Final depths of clearance will be dependent 
on the likely maximum penetration of the known ordnance when related to 
the detection capability of the equipment. During construction activities, 
clearances should be undertaken to a depth half a metre below the maximum 
construction depth, or the likely maximum penetration depth of the known 
ordnance; whichever is the greater. 

4. Specified boundaries. The boundaries of the UXO remediation will be 

dependent on the project requirements. A UXO-cleared buffer zone must be included 
on any construction design plans. This buffer zone will be dependent on the nature 
and type of construction activity. 

SAFETY 

5. There are UXO safety considerations that must be taken into account 
alongside the relevant Work Health and Safety (WHS) legislative requirements. 
These considerations are provided in Appendix 6F1. 

6. The UXO safety considerations provided in Appendix 6F1 do not replace or 

remove any WHS legislative requirements. 

PROJECT DOCUMENTATION 

7. Project documentation for UXO remediation activities will be dependent on 
the size and scale of the project. The minimum project documentation required for 
UXO remediation includes the following: 
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a. UXO Safety Management Plan (SMP) 

b. Environmental Management Plan (EMP) or Environmental and Heritage 
Management Plan (EHMP) 

c. Environmental Clearance Certificate (ECC) (as appropriate) 

d. Environmental Impact Assessment (EIA) / Heritage Impact Assessment 

(HIA) (as applicable) 

e. Quality Management Plan (QMP) 

f. Recording and reporting of UXO found during the project (as applicable) 

g. Post Project Report (PPR) 

h. Certificate(s) of UXO Clearance 

i. Certification and disposal of EOM (as applicable). 

8. The minimum standards for these project documentations are provided in 
Appendix 6F2. 

9. Other documentation that UXO remediation projects must refer to include: 

a. Heritage Management Plan (HMP) (as applicable) 

b. Indigenous Land Use Agreement (ILUA) (as applicable). 

10. Any post activity documentation must be passed to the National UXO 

Program (NUXOP) as an integral part of the reporting process, including all 
Certificate(s) of UXO Clearance and Post Project Reports as appropriate. 

PROJECT TASKS 

UXO Detection Test Pits 

11. If the UXO project involves UXO survey or remediation, and the likely 
duration of the project is more than a single working day, the UXO contractor must 
establish a UXO test pit. The UXO test pit must contain a buried sample of the target 
item, or a surrogate item, at the required depth of the survey or remediation. The 
target item should be orientated in the pit to represent worst case orientation. The 
UXO detection equipment being used for the project must be tested over this pit to 
demonstrate that the UXO detection equipment being used for the project is capable 
of detecting the target item at the depth required in the conditions at the project site. 
The outcome of detection-capability tests conducted at the UXO test pit must be 
recorded in the project quality log. 

12. A single UXO test pit is sufficient if the whole project site is homogenous. 
However, if there is significant variation across the project site, there should be 
sufficient UXO test pits to represent the range of UXO detection soil conditions.  
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Surface UXO Clearance 

13. UXO personnel must flag, identify, and record the location of all discovered 
UXO for subsequent destruction by appropriate Defence personnel. All non-UXO 
related materials which may interfere with a subsurface geophysical survey should 
also be removed from the surface of the work area and stored for subsequent free 
from explosives (FFE) certification and disposal. Surface clearance activities must be 
performed by a UXO Technician (UXOT) at a minimum. In addition, if there is a 
requirement to remove all EOM, target debris, and/or other debris, these items 
should be collected and segregated. The EOM will be consolidated with other items 
that are acceptable to move. The project documentation must record procedures that 
identify surface UXO removal procedures and requirements. 

Subsurface UXO Clearance 

14. Subsurface clearances are usually defined by the depth of clearance and are 

categorised as either shallow or deep subsurface UXO clearance. The subsurface 
UXO clearance process requires close coordination among on-site management 
personnel and the UXO contractor. The UXOT (at a minimum) must physically 
preview the area with other on-site management personnel and discuss visual 
observations and potential areas of concern. 

15. Data objectives, performance criteria, terrain, vegetative cover, and geology 

are all factors that will influence the approach to conducting a subsurface clearance. 
It is common practice to first establish a grid network over the site and survey grid 
corners to ensure positional accuracy. Grid size will be dependent on the site 
conditions and task requirements. Grids are generally further subdivided into lanes 
for search control. 

16. Subsurface UXO clearance is generally performed by: 

a. Locate-and-Dig using magnetic or electromagnetic based analogue 
instruments, where the investigation (digging) of the anomaly is undertaken 
immediately (usually by the detection equipment operator) 

b. Locate-Flag-Dig using magnetic or electromagnetic based analogue 

instruments, where the anomalies are marked for subsequent investigation 

c. DGS and re-establish location of targets of interest and dig of targets of 

interest (TOI) interpreted from the collected data. 

17. Locate-and-Dig or Locate-Flag-Dig using magnetic or electromagnetic 

based analogue instruments. Some analogue search instruments can detect all 
metallic material, others ferrous material only. Technology that provide suitable 
geospatial accuracy provide a range of audible and/or visual signals indicating that 
an item is detected within its range, but the instruments do not have the capability to 
classify or discriminate potential UXO from EO, EOM, or debris. 

18. Typically, subsurface clearances are conducted by trained instrument 

operators systematically searching the defined lanes in each grid by appropriately 
using the equipment at a specified height above the ground and reacting to the 
instrument signals; in locate/dig clearances, each signal will be intrusively 
investigated and the source identified, while in locate/flag/dig activities, the 
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instrument operator will place a marker, such as a non-metallic pin flag or cone at the 
signal location for subsequent investigation. The preceding information is an example 
of how such work may be undertaken. 

19. DGS and re-establishment of location and dig of TOI interpreted from 
the collected data. Where DGS is conducted, the survey data will be processed and 
interpreted for TOI based on the project criteria. Outputs will generally be in the form 
of a coloured image of the data with numbered interpretations/anomalies; supported 
by a list of the numbered interpretations/anomalies, which will contain accurate 
positional data for each one as well as other information to assist investigation. The 
position of each location to be investigated will be relocated and the interpreted 
signal re-acquired using an appropriate analogue search instrument; a locate/dig or 
locate/flag/dig process is then used to intrusively investigate the 
interpretation/anomaly. 

Reporting 

20. The results of all subsurface UXO investigations must be recorded, including 

area and identified item coordinates, type and nature, condition and located depth. If 
an item of UXO or EO is identified, the location must be appropriately recorded and 
marked. Where allowed, digital photographs of items located should be taken. 

Excavation 

21. Subsurface clearance may require the use of plant (backhoe, track-hoe, 
excavator) where ground conditions prevent manual excavation to the depth required 
to clearly identify an instrument-detected subsurface item or TOI. All required safety 
regulations and practices must be observed during any required excavation or 
trenching as part of UXO projects on the Defence estate. Plant buckets/blades 
should not be used to excavate within 500mm of the item being investigated; closer 
investigation should be conducted with appropriate hand tools. 

22. After the intrusive investigation has identified the source of the analogue 

signal or TOI and it has been removed from the location, the area must be rechecked 
with the appropriate analogue instrument to ensure that the removed item was the 
actual signal source and that no additional items remain. When the manually or plant-
excavated area is clear, the area must be backfilled, restored, and recontoured in 
accordance with project requirements. 

Exclusion Zone (EZ) 

23. Exclusion zones (EZ) are generally required when conducting UXO projects 
and/or excavations to minimise risk to project staff, other users of the project area or 
the general public, or to prevent interference with sensitive search instruments 
(particularly during DGS). The EZ distance must be calculated to ensure that risk is 
minimised and should be supplement with engineering controls as required. 

UXO Found During the Project 

24. Any UXO or EO identified during a UXO project on current Defence training 
areas will be reported to the relevant Range Control, while those identified on other 
sites will generally be dealt with by the local Joint Explosive Ordnance Support 
(JEOS) office. As a courtesy, and to allow management of limited resources, JEOS 
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should be advised in advance of UXO projects with information including the location 
and nature of the project, anticipated start and finish dates, types of UXO/EO that are 
anticipated and site contact information. 

Marking of UXO 

25. On identification of an item suspected to be UXO, it must be marked in a 

manner to ensure its presence is clearly visible to other personnel and to assist in re-
establishing the location of the item for final disposal actions.  

26. Pending appropriate disposal action, where practical, the UXO must be 
marked in one of the following ways: 

a. Fence marker. Fence markers are constructed from four pickets, if available, 
approximately 2m tall and placed in a square around the UXO. The pickets 
must protrude not less than 1m above the ground. Each picket must be 
approximately 2m from the UXO and fenced by mine-marking tape or similar 
approximately 1m above the ground. When placing fence markers, personnel 
should note not to place them intrusively in areas where UXO may be 
present. Standard UXO signs (an inverted red triangle whose dimensions are 
not less than 28cm across the top and not less than 20cm sides, displaying a 
white ‘bomb’ symbol) should be hung on the tape.  

b. Peg marker. A peg not less than 1m above the ground on which is mounted 

a standard UXO sign, must be securely erected approximately 2m from each 
UXO item requiring disposal action. A length of survey tape of not less than 
1m and in a prominent colour must be affixed to the peg immediately below 
the marker triangle. 

c. Pyramid marker. Where more permanent UXO markers are not immediately 
available, pyramid markers can be used as temporary UXO markers. Ideally, 
a pyramid marker is constructed using three sticks formed into a tripod or 
pyramid. Pyramid markers should be placed 3m away from the UXO item 
and be easily visible. 

d. The site number and UXO serial number must be clearly written in non-water 

soluble ink on the obverse face of each marker triangle. 

e. Where the requirements of paragraph 26a to paragraph 26d cannot be 

readily achieved, as a minimum, the UXOT must record the coordinates of 
the UXO location with a GPS and use expedient markers such as flagging 
tape to aid in the re-establishing the location of the item. 

f. An example of a UXO sign is provided in Figure 6E–1. 

Figure 6E–1: UXO Sign 
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Physical Marking of the Boundaries of UXO Cleared Areas 

27. The boundary marking requirement for cleared areas will be contract 
dependent and detailed in the Scope of Work (SOW). If no detail is given in the SOW 
the UXO the boundaries of all areas cleared of UXO must be physically marked and 
recorded, unless site conditions or the project situation prevent it. The coordinates of 
the cleared area boundary must be recorded in accordance with the extant spatial 
data requirements and must be marked with markers that: 

a. Extend at least 1.2 metres above surface level 

b. Are clearly visible from the nearest marker on either side 

c. Are capable of remaining in position and remaining clearly visible until the 
supported works for which the UXO remediation was conducted are 
completed or for at least three months after emplacement; whichever is the 
sooner.  

Handover/Final Disposal of UXO 

28. When recording the discovery of UXO, consideration should be given to the 

handover process to the appropriate authority. This may be to the Range Control 
staff if final disposal cannot be facilitated during the project, alternatively the 
handover may be to JEOS personnel for final disposal action. In either case it is 
important to maintain a chain of custody record through to final disposal of the UXO. 
Ideally, this information can be included in the same documentation as the discovery 
notification and should include as a minimum: 

a. Detail of person handing over the UXO 

b. Detail of person receiving UXO 

c. Date and time 

d. Detail of final disposal action (destroyed in-situ, removed from site, declared 

Free From Explosives) 

e. Detail of person conducting final disposal action. 

Handover of Areas Cleared of UXO 

29. Where safety and operational considerations allow it, the UXO contractor 

should progressively handover components of the project site to Defence. This 
should assist with efficiency of any supported works. 

30. When handing over a UXO-cleared area, the UXO contractor must provide 
documentation detailing the boundaries of the cleared area and an explicit 
declaration of the level of clearance. This is commonly known as a Certificate of UXO 
Clearance. Further details on clearance certificates is outlined in Appendix 6F2. 
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EOM and Scrap Metal 

31. Usually the SOW for a UXO project will require the UXO Contractor to 
remove and dispose of any EOM and other scrap material found during the project. 
All EOM and scrap material must be inspected by a UXOT at a minimum, certified 
Free From Explosives (FFE) by a UXO Technician Supervisor (UXOTS) or UXO Site 
Manager (UXOSM), and demilitarised (if required) before entering the final waste 
stream. Further detail on the disposal of EOM can be found in Chapter 7: EOM 
MANAGEMENT. 

32. The handover of EOM or scrap must be formally recorded on a handover 

certificate. This certificate must be retained by the UXO Contractor and must form 
part of the UXO Contractor’s PPR. The minimum details to be included in the 
handover certificate are provided in Chapter 7: EOM MANAGEMENT. 

Other Material 

33. The UXO contractor must dispose of all other material, including 
contaminated soils and rubbish as necessary. Such material must be appropriately 
categorised and disposed of at waste disposal sites. The contractor must record the 
disposal of the material and obtain a receipt for all material disposed of. The details 
of disposal and the receipt issued by the appropriate waste disposal facility must be 
retained by the contractor and must form part of the contractor’s PPR. Further 
information is found in the Defence Contamination Management Manual (Ref C). 

Free From Explosives (FFE) Certification 

34. All EOM, scrap and other material being removed from the project site must 
be inspected by a qualified UXOT at a minimum and certified by either a UXOTS or 
the UXOSM as being FFE before the material is removed from site. This certification 
as FFE must be included on the handover certificate. Copies of all FFE certificates 
are also to be included in the PPR. 

Finalisation of the UXO Project 

35. The Defence Project Manager (DPM) should confirm that the UXO works 
have been completed to the quality required and documented in a manner: 

a. Sufficient to act as a document of record for the UXO project  

b. Sufficient to allow future understanding and analysis of the project should it 

be necessary and that the just-completed project can be used as a base for 
incremental improvement for future UXO projects.  

36. The key elements to achieving this outcome include: 

a. A project closure site inspection for projects involving UXO assessment, 

remediation or disposal 

b. The production of a detailed and comprehensive UXO contractor PPR. 
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Project Closure Site Inspection 

37. Defence or its representative should conduct a project closure site inspection 
of the project site to confirm that the full scope of works has been completed to the 
quality required and has been fully documented. At a minimum, matters that should 
be inspected include: 

a. The recorded coordinates of the boundaries of the area that has been UXO 
surveyed or remediated 

b. The accuracy and nature of the physical marking used to mark the 
boundaries of the area that has been UXO surveyed or remediated 

c. Confirmation of the appropriate disposal of all EOM 

d. Confirmation of the correct disposal or handover of all UXO 

e. The completeness of the required project documentation 

f. Conditions as detailed in the Environmental Clearance Certificate (ECC) 

have been met and the ECC completed. 

38. During the site inspection, Defence and UXO Contractor should confirm 

understanding as to what is required for the post-project documentation and the 
format and timeframes in which it is to be achieved. 

PROJECT ROLES 

39. The composition of UXO remediation teams will depend on SOW 

requirements, site requirements, and company-specific policies and procedures.  

40. A minimum of one UXOT is required to conduct a UXO remediation.  

41. As the scope of a clearance operation increases, additional personnel may 
be required. UXO Field Assistants (UXOFA) may be used provided they have the 
appropriate level of UXOT supervision.  

42. A UXO team will comprise a UXOT (Team Leader) and additional personnel. 

The number of additional personnel will be limited by the requirement of the UXOT to 
maintain an adequate span of control. The use of multiple UXO teams will require a 
UXOTS and a UXOSM. The UXOTS may be dual-hatted as the UXOSM to perform 
this function. 

43. Further definition of the roles and responsibilities of a UXOFA, UXOT, 
UXOTS and UXOSM is provided in Chapter 8: UXO/EOM QUALIFICATIONS, 
EXPERIENCE AND CAPABILITY REQUIREMENTS.
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DIGITAL GEOPHYSICAL SURVEYS: MINIMUM STANDARDS  

PROJECT OUTCOMES 

1. The project outcomes of a digital geophysical survey (DGS) are: 

a. The location of surface and subsurface anomalies. These anomalies may be 
unexploded ordnance (UXO), buried munitions or explosive ordnance 
materiel (EOM) as a result of disposal activities. 

SAFETY 

2. There are UXO safety considerations that must be taken into account 
alongside the relevant Work Health and Safety (WHS) legislative requirements. 
These considerations are provided in Appendix 6F1. 

3. The UXO safety considerations provided in Appendix 6F1 do not replace or 

remove any WHS legislative requirements. 

PROJECT DOCUMENTATION 

4. The minimum project documentation required for a DGS includes the 
following, where relevant to the DGS being conducted: 

a. UXO Safety Management Plan (SMP) 

b. Environmental Management Plan (EMP) or Environmental and Heritage 

Management Plan (EHMP) (Environmental Clearance Certificate (ECC) as 
appropriate) 

c. Environmental Impact Assessment / Heritage Impact Assessment (HIA) 
(as applicable) 

d. Quality Management Plan (QMP), including the minimum requirements for 
recording detection equipment function tests. 

5. The minimum standards for these project documents are provided in 
Appendix 6F2. 

PROJECT TASKS 

6. Survey coverage considerations. Survey coverage refers to the amount of 

area intended to be covered during the DGS. Issues impacting survey coverage must 
be identified as early as possible during the project planning phase. Such issues may 
include: 

a. Gross surface contamination 

b. Vegetation coverage 

c. Topography of the area 
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d. Capability of selected geophysical equipment. 

7. Geophysical equipment function test. All geophysical equipment must 
undergo the necessary function tests prior to use. All tests must be recorded in the 
project documentation. 

8. Equipment validation area. Prior to undertaking a DGS, the geophysicist 

must establish an equipment validation area to prove the functioning of the digital 
survey system selected. Equipment validation areas are used for both analogue and 
digital equipment. 

9. The test area should be located in ground that represents the conditions 

within the survey area. If the survey is moving into an area with different ground 
conditions, then a new test area is required. The equipment validation area must 
contain samples of the target item, or a suitable replica, arranged in a suitable 
manner that will allow the equipment to be proved prior to collection of survey data. 

10. The geophysical equipment being used for the project must be tested over 
this equipment validation area. It is preferable that the operator performing the test 
and interpreting the data does not know the location of the items in the test area. The 
outcome of detection-capability tests conducted at the equipment validation area 
must be recorded in the project quality log. 

11. Sampling density. It is important to conduct DGS at the right sample density 

for the target. Along line data density should be such that each target as at least five 
readings over it (preferably more if practicable) and that line separation is appropriate 
to the percentage target detection that is required. This required percentage target 
detection is generally 100%, but in some cases, the survey is conducted for 
orientation purposes. 

12. Recording of the locations of anomalies. It is important that accurate 

geolocations of anomalies are recorded. The spatial positioning of anomalies must 
be recorded with appropriate accuracy using appropriate high-resolution GPS or an 
equivalent system, depending on the geophysical equipment being used. 

13. Managing false alarms, no contacts, “hot rock” contacts, and geology 

contacts. Many geophysical instruments detect anomalies associated with geology 
and cultural features. When such anomalies are repeatable, they usually are 
associated with geologic sources, also referred to as “hot rocks”. It is important to 
include measures for managing such anomalies in the project plan. 

14. Anomaly identification. The minimum standards for the digital geophysical 
survey process are outlined below. 

a. Site preparation. Ensure that the survey ground surface is safe for 
personnel to perform their tasks by removing vegetation and obstacles to 
meet equipment use needs. 

b. Selecting suitable geophysical detection technologies. Select 

geophysical equipment that meets the project needs for the collection, 
processing and analysis of data for the specific project environment. 
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c. Employing operational configurations. Deploy the selected geophysical 

instrument using an operational configuration that is suitable for the survey 
area. 

d. Data collection, processing and interpretation. 

(1) Data collection. The methods for data collection depend on the 

geophysical equipment used to undertake the DGS based on the 
specific project requirements. 

(2) Data processing. Process the geophysical sensor and positional data 
collected during the survey in order to identify geophysical anomalies. 

(3) Data interpretation. The output from geophysical data processing 
should include: 

(a) The map of geophysical data showing the locations of the sensor 
readings 

(b) A text narrative or a table describing the data acquisition 
parameters (e.g. sensor and positioning devices used, adjacent 
lane overlap for grids) 

(c) A narrative describing the data processing details (e.g. method 

used to synchronise geophysical and positional data, any signal 
filtering or background levelling applied). 

(4) All spatial data must be supplied in accordance with the Defence 
Spatial Data Management Plan (SDMP). 

e. Anomaly identification, investigation, quality management and 
documentation of results. 

(1) Anomaly identification. Determine which anomalies are targets of 
interest (TOI) (and therefore should be put on the dig sheet), and those 
anomalies that are not TOI (and should not be put on the dig sheet). 
The output from geophysical data analysis should include: 

(a) A clear description of the selection criteria and the rationale for the 
criteria 

(b) A prioritised dig sheet with a project unique identifier for each 
anomaly 

(c) The spatial location of each anomaly 

(d) The numerical attributes of each anomaly (e.g. the magnitude of 

the reading above background). 

(2) Anomaly investigation. Intrusively investigate the geophysical 

anomalies interpreted from the data collected during the digital 
geophysical survey and identify whether these anomalies are TOI. 
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(3) Anomaly investigation quality management. Verify and confirm that 

the final identification outcomes identify all anomalies within the 
required project parameters. 

(4) Documentation of anomaly investigation results. Document the 
activities undertaken and the results of the anomaly investigation. 

PROJECT ROLES 

15. A DGS must be undertaken under the direction of a qualified UXO 

geophysicist. The number of persons required to carry out a DGS will depend on the 
size, nature and complexity of the site being assessed. 

16. Whilst the UXO geophysicist is not required to be on site while data is 
collected, the UXO geophysicist must have assurance that the persons collecting 
data are suitably trained and that the field parameters are adequate for the target and 
field conditions. The UXO geophysicist may conduct quality control on data 
collection, processing, interpretation and anomaly identification and investigation. 

17. Further definition of the roles and responsibilities of a UXO project 

geophysicist is provided in Chapter 8: UXO/EOM QUALIFICATIONS, EXPERIENCE 
AND CAPABILITY REQUIREMENTS.
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SAFETY CONSIDERATIONS 

1. The unexploded ordnance (UXO) safety considerations provided in this 
appendix do not replace or remove any Work Health and Safety (WHS) legislative 
requirements. These considerations must be considered alongside the WHS 
legislative requirements. 

2. The responsibility for safety during the conduct of a UXO project rests with 
the UXO contractor. The UXO contractor is responsible for ensuring its workforce 
and those of other personnel on site adhere to any restrictions, constraints and 
exclusion zones imposed by the UXO contractor during the conduct of the UXO 
works. 

GENERAL WORK AND HEALTH SAFETY BRIEFING 

3. A person with the minimum qualification of a UXO Technician (UXOT) must 
conduct a work and health safety brief to all personnel involved in UXO project 
activities. This brief must include: 

a. Probable site hazards and site-specific safety considerations 

b. Task-specific safety requirements 

c. Responsibilities and lines of authority for any UXO response 

d. Emergency response procedures. 

UXO AWARENESS AND SITE SAFETY BRIEF 

4. For all visitors attending the project site, the UXO Contractor must provide an 
appropriate UXO Awareness and Site Safety Brief prior to accessing the site. At a 
minimum, the UXO Awareness and Site Safety Brief must include: 

a. The nature of UXO that may be encountered on the site 

b. The requirement to be escorted around the project site 

c. The actions they are to take when moving around the site 

d. The actions they are to take if they, and their escort, encounter a suspected 
UXO 

e. The location and nature of medical support and medical communications 
procedures on the project site. 

5. The provision of the UXO Awareness and Site Safety Brief to each individual 
must be recorded in the Visitor Log. The Visitor Log must record the name of the 
visitor and the date and by whom the UXO Awareness and Site Safety Brief was 
delivered. The Visitor Log must be maintained on site and must be readily available 
to Defence or their representative on request. 
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6. All visitors to the project site must be escorted by the UXO contractor for the 

duration of their visit to the site. 

UXO SAFETY MANAGEMENT PLAN 

7. The Project Manager (PM) is responsible for ensuring that the UXO Safety 
Management Plan (SMP) produced by the UXO contractor is suitable and current for 
the UXO project being conducted. The minimum standards for a UXO SMP are 
provided in Appendix 6F2. 

MEDICAL 

8. On-site medical support should be commensurate with the scale and type of 

the UXO project. Minimum on-site medical support must be readily accessible to all 
on-site personnel, and to be maintained for the duration of the project. At any UXO 
project site, there must be readily available: 

a. A qualified First Aider (may be dual hatted with another role, but where 

practicable should not be personnel undertaking UXO activities) 

b. A suitable First Aid kit 

c. A vehicle capable of transporting a casualty from the project site to the 
nearest suitable medical facility. 

9. Depending on the scale of the UXO project, additional medical support 
should be considered. Some factors to consider when determining the level of 
medical support may include: 

a. The type of work being carried out 

b. The hazards at the workplace 

c. The size and location of the workplace (e.g. the distance between work areas 

and response times for emergency services) and the number and 
composition of people at the workplace (e.g. workers, contractors, 
subcontractors, volunteers and visitors). 

ON-SITE COMMUNICATIONS 

10. During site working hours, the UXO project team must be capable of rapidly 
communicating with either Range Control, if the project is being conducted on a 
Defence Training Area (TA), or the local emergency services if the project is being 
conducted outside of a Defence TA. Detail of communication protocols must be 
recorded in the project documentation. 

SAFETY EXCLUSION ZONES 

11. At project sites with access available to non-UXO contractor personnel or 
non-project personnel, Exclusion Zones (EZ) must be implemented to ensure non-
essential personnel are kept outside of that zone in case of unintentional detonation 
of a UXO. Depending on the nature of the UXO project being conducted, there may 
be more than one type of EZ, of different distances, implemented on the site. For 
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example, there may be an EZ for anomaly excavation and a different EZ distance 
around UXO storage points. 

12. The appropriate EZ distance will be determined by the UXO contractor using 

recognised methodologies. Evidence of the methodology used to calculate applicable 
safety distances should be recorded in the Site Safety Plan. 

13. It should also be noted that for certain EZ, e.g. around UXO storage points, 
engineering controls such as sandbag walls or similar can be used to decrease the 
EZ distance. 

PERSONAL PROTECTIVE EQUIPMENT 

14. Other than the personal protective equipment (PPE) necessary to comply 
with the requirements of the Work Health and Safety Act 2011, additional PPE should 
be specific to the UXO task and the risk profile of the UXO project. Consideration 
should be given to potential chemical exposures (in air, soil and water) at the project 
site and appropriate PPE selected to manage potential human health risks. 
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PROJECT DOCUMENTATION STANDARDS 

1. Project documentation is to be commensurate with the size and complexity of 
the project being undertaken. At a minimum, standard documentation for a project 
should include: 

a. UXO Safety Management Plan (SMP) 

b. Environmental and Heritage Management Plan (EHMP) 

c. Quality Management Plan (QMP). 

2. This documentation may form part of a Project Management Plan (PMP) or 
Project Execution Plan (PEP), depending on the project. 

3. Other project documentation includes: 

a. Heritage Impact Assessment (HIA) 

b. Environmental Clearance Certificate (ECC) 

c. Post Project Report (PPR). 

4. Specific UXO documentation includes: 

a. Record and report of UXO found during the project 

b. Certificate of UXO Clearance 

c. Certification and disposal of EOM (refer to Annex 7C). 

UXO SAFETY MANAGEMENT PLAN 

5. The UXO SMP should include the following components where relevant to 

the UXO project being conducted. The UXO SMP must be written in accordance with 
the Work Health and Safety Act 2011. The UXO SMP must include at a minimum: 

a. Safety management roles and responsibilities 

b. Arrangements in place for safety consultation, induction and training 

c. Key points of contact for safety and emergency procedures 

d. Safe Work Method Statement (SWMS), Job Safety Analysis (JSA), Job 

Safety and Environmental Analysis (JSEA), or other appropriate 
documentation 

e. Identification and assessment of UXO hazards 

f. Safety measures to be implemented to manage UXO hazards 
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g. Response to UXO. 

6. The relevant UXO Contractor safety documentation must be kept onsite for 
the duration of the project and a copy of the medical evacuation details must be kept 
in each UXO Contractor on-site vehicle. 

ENVIRONMENTAL AND HERITAGE MANAGEMENT PLAN 

7. If the UXO Contractor has not included environmental considerations in its 
SWMS or JSEA and an EHMP is required, they must provide a separate EHMP. The 
EHMP must be project and site specific and must detail site specific environmental 
and heritage risks, with suitable avoidance and mitigation measures to comply with 
Defence Environmental Policy (Ref D) and legislative requirements. The EHMP must 
be developed in accordance with the Defence Estate Quality Management System 
(DEQMS) and the Defence Environment and Heritage Manual (Ref J). 

8. At a minimum, the document should: 

a. Outline the intended environmental outcomes 

b. Detail the environmental management roles and responsibilities 

c. Detail the work activities that contain potential site specific environmental and 
heritage impacts and risks 

d. Detail the natures of the potential site specific environmental and heritage 
impacts and risks 

e. Detail the measures to be implemented to counter these environmental and 
heritage impacts and risks 

f. Annex the Environmental Impact Assessment (EIA) and approval 
documentation. 

9. In certain circumstances, a Heritage Impact Assessment (HIA) may be 
required. 

10. The EHMP must be provided to the Environment and Sustainability Manager 
(ESM) prior to devising an ECC. 

ENVIRONMENTAL CLEARANCE CERTIFICATE 

11. An approved ECC must be kept onsite and all personnel contracted to 

conduct physical works are required to have read and understood the ECC. The ECC 
must reference the EHMP. 

HERITAGE IMPACT ASSESSMENT 

12. In the absence of a HMP and/or Indigenous Land Use Agreement (ILUA), if 

there is a potential risk of damage to heritage values, a HIA may be required to 
assess the risk to heritage values and determine appropriate mitigation measures. 
The HIA must be developed in accordance with the Defence Estate Quality 
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Management System (DEQMS) and the Defence Environment and Heritage Manual 
(Ref J) 

13. Advice on developing the HIA may be sought from the ESM.  

QUALITY MANAGEMENT PLAN 

14. The UXO Contractor’s QMP is integral to the efficient and effective 

management of the UXO project. The purpose of the QMP is to describe the quality 
standards for the project and how that quality is to be achieved. At a minimum, the 
QMP must detail: 

a. The minimum standards of quality to be achieved during the UXO project 

b. The quality management approach the UXO contractor intends to take to 
achieve the required quality 

c. The system and processes to be adopted for quality assurance (QA) during 
the project, including the scope and frequency of QA checks 

d. The quality control (QC) system and processes to be adopted for the project, 
including scope and frequency of QC checks 

e. The metrics to be used to measure both QA and QC during the project 

f. The method for recording and reporting the outcomes of QA and QC checks 

g. The individual or position responsible for specific QA and QC activities 

h. The action to be followed, and by whom, should a Quality Non-Conformance 

be identified. 

POST PROJECT REPORT 

15. The PPR is a critical document in the completion of a UXO project. It is the 
document that describes how the UXO project was conducted, the outcomes 
achieved, the quality of those outcomes, and the lessons to be learned from the 
project. It also contains the supporting documents that testify to the quality of the 
works, such as the QC Log, the UXO and EOM handover certificates and the Free 
From Explosives (FFE) Certificates, and the Certificates of UXO Clearance that will 
allow the intended future land use of the project site. 

16. At a minimum, the PPR must detail:  

a. The specifics of the UXO works conducted (including dates of conduct, site 
characteristics and site preparations) 

b. The project workforce used for the project 

c. The technology and methodology used to conduct the UXO works 

d. A comprehensive and detailed list of the UXO found and disposed of, the 
means of disposal and any supporting disposal documentation (if applicable) 
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e. Detail of the EOM located and disposed of (if applicable) 

f. A map clearly showing the boundaries of the area UXO surveyed or cleared 
and the locations of discrete items of UXO and significant concentrations of 
EOM found during the project 

g. A copy of the quality log 

h. Copies of the UXO and EOM handover certificates 

i. Copies of the FFE certificates 

j. Certificates of UXO Clearance with individual certificates detailing or 
containing: 

(1) A map showing the boundaries of the areas surveyed or cleared of 
UXO 

(2) A list of the key coordinates of the boundaries of the areas surveyed or 
cleared 

(3) The quality of the UXO clearance, including the size of target items and 
the depth of detection/clearance achieved 

(4) An explicit statement as to the suitability of the area for the intended 
future uses (if known). 

k. A clear and unambiguous statement regarding any residual UXO risk(s) that 
may remain 

l. Lessons to be learned, both positive and negative, from the UXO project. 
This will assist in the achievement of incremental improvement and should be 
captured with a focus on the planning, management and closure of the UXO 
project. 

17. The final PPR should be submitted to Defence in accordance with the 
requirements of the contract. The final PPR must also be provided to the National 
UXO Program (NUXOP). All spatial data must be supplied in accordance with the 
Defence Spatial Data Management Plan (SDMP). 

Spatial Data Management 

18. The requirements for spatial data management for projects, including UXO 

projects, for which Defence is the client are detailed in the Department of Defence 
Estate and Infrastructure Group, Spatial Data Management Plan. 

19. For deliverable templates, a file template containing the data model, and a 
file containing sample UXO spatial data is available on the Defence Estate Quality 
Management System (DEQMS). 
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RECORDING AND REPORTING OF UXO FOUND DURING THE PROJECT 

20. Recording and reporting of UXO found during the project. In order to 
facilitate the safe and timely removal of UXO found during the project, it is important 
that any UXO found is accurately recorded and reported. The UXO Contractor must 
maintain, and provide to Defence, a detailed record of all UXO found during the 
project. This record must provide, as accurately as possible, the following details: 

a. Date and time UXO was found 

b. Serial number (corresponding to signage and UXO register) 

c. Quantity of UXO 

d. Location of UXO (to include sector/facility and 8-figure grid reference in 
Universal Transverse Mercator (UTM) format or decimal latitude/longitude) 

e. Depth at which UXO was discovered 

f. Identification of UXO (if known) 

g. Description of UXO (include photographs if practical) 

h. Condition of UXO 

i. Details of handover for disposal (including date and time of handover and 
agency accepting responsibility) 

j. Record of disposal action (if applicable) 

k. Any additional comments. 

21. Notification of UXO found during project conduct. All UXO should be 
reported to the respective Range Control Organisation (or the civil Police and the 
local Joint Explosive Ordnance Support (JEOS) office if Off Defence Estate) as soon 
as practicable. Contractors will develop their own quality management 
documentation for this process, but it must include the following detail as a minimum: 

a. The individual reporting the UXO 

b. Date and time UXO was found 

c. Serial number (corresponding to signage and UXO register) 

d. Quantity of UXO 

e. Location of UXO (to include sector/facility and 8-figure grid reference in UTM 

format or decimal latitude/longitude) 

f. Depth at which UXO was discovered 

g. Identification of UXO (if known) 

h. Description of UXO (include photographs) 
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i. Condition of UXO 

j. Location of site access point (if applicable) 

k. Any comments which will assist in the location and/or disposal of the item. 

CERTIFICATE OF UXO CLEARANCE 

22. Areas that have had a UXO remediation operation undertaken can be 

recorded on a Certificate of UXO Clearance. It is important to note that a clearance 
certificate does not reduce the UXO risk to zero. It is not a guarantee that the signed 
off area is 100% free from UXO, and therefore cannot be considered as a ‘free from 
ordnance’ certificate. The certificate must be unambiguous and not open to 
alternative interpretation. 

23. Such a certificate is a document verified by a competent person that provides 

evidence that a UXO risk has been managed in accordance with industry practice to 
the point of ‘So Far As Is Reasonably Practicable’ (SFAIRP) or ‘As Low As 
Reasonably Practicable’ (ALARP). Such definitions will be dependent on project 
requirements. 

24. The format of a given Certificate of UXO Clearance may vary according to 
the requirements of either Defence or the UXO contractor, however each Certificate 
of UXO Clearance must, at a minimum, detail and include: 

a. The boundary coordinates of the area/s cleared of UXO, to the degree of 

accuracy required by the project, normally a minimum of sub-metre accuracy 

b. The coordinate system and horizontal datum of the boundary coordinates 

c. The system used to mark the boundaries of the cleared area/s 

d. A clearly readable map/s of the area/s cleared of UXO 

e. The UXO detection equipment used to clear the area 

f. The quality metrics of the UXO clearance, normally described as: 

(1) The target size of the UXO 

(2) The depth below the surface of the UXO clearance. 

g. The suitability of the cleared area for the known future use/s 

h. Any limitations that apply to the Certificate of UXO Clearance, such as areas 

which have been excluded within confines of the boundary coordinates. 

25. Clearance certificates are to be accompanied by appropriate spatial data 

files. 

26. A Certificate of UXO Clearance detailing the area cleared and UXO found 

must be included in the PPR. Additionally, copies must be provided to the land 
manager and the National UXO Program (NUXOP). 
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UXO REMEDIATION: HAZARD REDUCTION OPERATIONS 
UNDERTAKEN BY DEFENCE PERSONNEL 

1. Chapter 6: UXO PROJECTS describes the minimum standards for the 

conduct of unexploded ordnance (UXO) projects by commercial companies, however 
Defence personnel will routinely undertake hazard reduction operations in order to 
both maintain skills and reduce explosive hazards On Defence Estate.  

2. This manual is not intended to provide guidance on hazard 

reduction/explosive ordnance disposal (EOD) methodologies conducted by Defence 
personnel. However, if Defence personnel conduct hazard reduction activities On 
Defence Estate, the minimum reporting requirements outlined in this appendix must 
be adhered to. 

REPORTING REQUIREMENTS 

3. In order to understand the levels of UXO/explosive ordnance materiel (EOM) 

contamination On Defence Estate, a brief report should be compiled, detailing the 
hazard reduction activity. 

4. The minimum reporting requirements for hazard reduction operations 
undertaken by Defence personnel include: 

a. The area where hazard reduction operations were undertaken 

b. Report of UXO found and removed during the activity 

c. Detail and location of EOM collected during the activity. 

5. Regardless for whom the report was written, copies of all hazard reduction 
reports must be sent to the relevant RCO and the National UXO Program (NUXOP).
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UXO DETECTION TECHNOLOGIES 

INTRODUCTION 

1. There are a number of innovative unexploded ordnance (UXO) detection 

technologies currently being pursued throughout the industry. Two technologies most 
commonly used at present are magnetometry and electromagnetic induction (EMI). 
Past research and experience have demonstrated that the ability of each technology 
to achieve optimum performance rests both on the capabilities of the equipment and 
the quality of its use. Factors such as terrain, vegetation, background magnetics of 
the area being searched, overlapping signatures, surface clutter, operator technique, 
target selection and data processing all impact on the quality of the UXO-detection 
outcomes achieved. 

AIM 

2. This aim of this appendix is to describe the different types of commonly used 

UXO detection technologies and how they are used in practice. 

3. This appendix is not intended to provide a comprehensive understanding of 

all the available technologies; it is intended to provide guidance on some of the most 
commonly used technologies at present. Further technical detail of the UXO 
detection technologies used at present is provided in the Review of UXO Detection 
and Auxiliary Equipment for the Australian Environment (Ref B). 

GENERAL 

4. Strictly speaking, UXO detection technologies do not detect UXO; they detect 

a contrast in geophysical characteristics between the target and the host material 
(usually soil). As such, they are just as likely to detect non-UXO such as cans and 
scrap metal, though as described later, the number of false positives can be 
decreased in the case of digital equipment. 

5. All UXO detection technologies work best in areas that are dry, level, free 
from metallic surface clutter and are free of vegetation that inhibits both the 
movement of the detection equipment across the site and prevents the equipment 
sensors being placed close to the surface of the area being searched. It is often a 
requirement to first prepare the area to be UXO surveyed or remediated, through 
vegetation reduction or even surface scrapping of metallic clutter, before being able 
to deploy the UXO detection equipment. 

MODES OF OPERATION 

6. UXO detection technologies are grouped into two main categories: 

a. Analogue technologies. Analogue technologies produce an audible output, 

a meter deflection, and/or numeric output, which are interpreted in real time 
by the instrument operator. 
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b. Digital technologies. Digital technologies record geophysical data which is 

geo-referenced to where the individual data was collected. The data from 
these technologies can be interpreted in real time, near real time, or any later 
time after data collection work is complete. 

7. Both magnetometry and EMI technologies can be operated in analogue or 

digital modes. Each technology, and each mode, has its advantages and 
disadvantages and the technology best suited to a given UXO project will depend on 
the requirements of the project and the conditions at the project site. 

Analogue Detection  

8. When using analogue equipment, the operator carries or sweeps the 
detection equipment across the site and receives a "real-time" aural and/or visual 
indication of the presence of a ferrous or metallic target. 

9. On receiving an indication, the operator or an assistant may record or mark 

the indicated location for subsequent investigation. Alternatively, they may 
immediately conduct investigation to identify the source of the indication. 

10. Once the appropriate action is completed at the indication, search is 
continued, and the actions repeated at each indication received by the operator until 
required search levels are achieved. Where indications have been recorded or 
flagged, they are subsequently investigated. 

11. Examples of analogue EMI detectors and an analogue magnetometer in 
operation are provided in Figure 6F4–1 and Figure 6F4–2 respectively. 
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Figure 6F4–1: Analogue EMI Detectors In Operation 

 

Figure 6F4–2: Analogue Magnetometer In Operation 

 

12. Advantages of analogue detection equipment. Advantages of analogue 
detection equipment include: 

a. They are generally less expensive and quicker and easier to deploy, learn 
and operate than digital geophysical equipment 

b. The operator can use real-time field observations to identify indication source 

c. They provide a precise indication location 

d. Indications can be excavated immediately following the survey 

e. They can generally be operated with fewer vegetation or topographical 

constraints than digital geophysical equipment. 

13. Disadvantages of analogue detection equipment. There are a number of 

limitations on analogue equipment when compared to digital detection equipment. 
These limitations include: 

a. In general, they do not detect as deep as digital detection methods 

b. In practice, the operator serves as the survey configuration, the positioning 

system and the data-processing system. As such, quality depends on 
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operator training and demonstrated performance, and is also affected by 
human factors, such as attentiveness/distractions and hearing ability 

c. Quality control of the anomaly identification process is more difficult, i.e. it is 

more difficult to precisely assess the consistency of each operator’s 
effectiveness and performance for the duration of the survey than for digital 
geophysical methods 

d. It is not possible to subsequently verify that the entire search area was 

covered by the operator 

e. There is no direct record of subsurface geophysical data. 

Digital Detection 

14. When using digital detection equipment, the equipment is transported across 

the site on the appropriate configuration. It captures data digitally, coupled with a 
high-resolution GPS or an equivalent system for spatial positioning. The captured 
data is then analysed by the geophysicist, either onsite or offsite, using computer 
algorithms to identify anomalies warranting further investigation as possible UXO. 
The information is compiled into a dig sheet and a dig team subsequently reacquires 
the locations of the anomalies and physically investigates each one to identify the 
source of the anomaly, i.e. whether they are UXO. Examples of digital output from 
EMI technology and a magnetometer is provided in Figure 6F4–3. 

Figure 6F4–3: Digital Output From EMI Technology (L) and Magnetometer (R) 

 

15. Advantages of digital detection equipment. Advantages of digital 
detection equipment include: 

a. Uniform process for data collection and analysis 

b. Geo-referenced location of data and anomalies 

c. Ability to further evaluate electronic data 

d. Ability to define rigorous quality control measures capable of detecting 

all/most possible failure modes for the digital geophysical survey 
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e. Direct permanent record of survey area coverage, including subsurface 

geophysical data 

f. Reviewing of interpreted data allows for an estimation of investigation effort. 

16. Disadvantages of digital detection equipment. Disadvantages of digital 
detection equipment include: 

a. Decreased ability to discriminate anomalies in high clutter areas may require 
preliminary surface or shallow clearance prior to digital survey 

b. Equipment size and operation may preclude full survey coverage in heavily 
vegetated areas, steep or uneven terrain 

c. Outcomes are dependent on survey specification and design and contractor 
quality management process. 

MAGNETOMETRY 

17. Magnetometry is the science of measurement and interpretation of magnetic 

fields. Magnetometry, which involves the use of magnetometers and gradiometers, 
locates buried ordnance by detecting irregularities in the Earth’s magnetic field 
caused by the ferromagnetic materials in the ordnance assembly. 

18. Magnetometers are passive devices that can sense variations in the earth's 

magnetic field caused by ferrous materials such as iron and steel. Magnetometers 
will not respond to metals that are not ferromagnetic, such as copper, tin, aluminium 
and brass, unless they have an electric current passing through them. 

19. Although they have been in use for many years and many newer 

technologies are available, magnetometers are still considered to be an effective 
technology for detecting subsurface UXO and other ferromagnetic objects. These 
sensors typically perform better for large, deep, ferrous objects relative to other 
technologies. 

20. A magnetic gradiometer is a device consisting of two magnetic sensors at a 
fixed separation. The gradiometer reads the difference in the magnetic field strength 
measured by the two sensors. A large difference suggests nearby ferrous metal. The 
gradiometer configuration was designed to overcome large-scale diurnal intensity 
changes in the Earth’s magnetic field. This design may also be used to minimise the 
lateral effects of nearby fences, buildings and geologic features. Magnetic 
gradiometers are widely used for analogue UXO works for these reasons. 

Use of Magnetometers In UXO Detection 

21. Magnetometers can theoretically detect every UXO target that contains 
ferrous material, from small, shallow-buried UXO to large, deep-buried UXO, 
provided that the magnetic signature is larger than the background magnetic 
variation. When a magnetometer detects an object that contains ferrous material, the 
object causes a perturbation in the geomagnetic field. The magnetometer measures 
this perturbation. 
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22. The size, depth, orientation, magnetic moment, and shape of the target, 

along with local background magnetic variation fields (including ferrous clutter), must 
all be considered when assessing the response of the magnetometer. In addition, 
magnetometers are most effective in detecting buried UXO when the sensors can be 
placed close to the soil surface. 

23. Generally, in magnetically benign soil conditions with the sensors being 
carried as close to the ground as practicable, the approximate depths at which 
magnetometry can be expected to detect various ferrous items are: 

a. Hand Grenade-0.5m 

b. 105mm Projectile-3.0m 

c. 250kg Bomb-4.5m 

d. 500kg Bomb-6.0m. 

24. In general terms, compared to EMI methods, magnetometer based methods 

are faster, can be deployed in more difficult terrain, have better detection of deep 
objects but are more likely to be adversely affected by geology, are not as effective in 
close proximity to infrastructure, cannot detect non-ferrous items and provide less 
useful constraints on the size and other characteristics of an unknown buried item. 

Types of Magnetometers 

25. There are numerous types of magnetometers, but the two most commonly 

used in UXO detection are fluxgate magnetometers and caesium vapour 
magnetometers. 

26. Fluxgate magnetometers. The majority of fluxgate magnetometers used for 
UXO detection are analogue and have a single probe. However, some versions can 
be fitted with a digital data capture capability and can utilise more than one probe. 
Analogue magnetometers can be used as the primary UXO detection equipment or 
be used to relocate anomalies previously detected by digital magnetometers. The 
techniques for these two uses are: 

a. When used as the primary UXO detection equipment, a ‘mag and flag’ 
technique is often employed. In this, the magnetometer operator marks 
(flags) on the ground each indication they receive. This mark is later dug and 
physically investigated by a digging team. 

b. When used for re-establishing the location of TOI, once the digital data has 
been analysed by a qualified person and the anomalies that are to be 
investigated have been identified, the coordinates of the anomalies are 
recorded on sheet, often called a ‘Dig Sheet’ or similar. The locations of 
these anomalies are reacquired using Differential Global Positioning System 
(DGPS) or similar and the magnetometer is used to reacquire the actual 
anomaly. The anomaly is then dug and physically investigated by a dig team. 
The success of the method is dependent on the competence and alertness of 
the technician and his ability to identify changes in the audible or visible 
signals from the magnetometer indicating the presence of an anomaly. 
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27. Fluxgate magnetometers are typically inexpensive and easy to operate. One 

disadvantage of fluxgate magnetometers is that they usually have a higher 
background magnetic variation floor than other instruments. 

28. Caesium vapour magnetometers. Like analogue magnetometers, caesium 
vapour and similar magnetometers will only detect ferrous or magnetic items. Unlike 
analogue magnetometers however, these digital magnetometers are carried over the 
area to be UXO surveyed or cleared to digitally collect magnetic data and are 
commonly fitted with multiple probes. This collected data can then be analysed to 
filter out a degree of background magnetic variation and allow greater discrimination 
between anomalies likely to be UXO/explosive ordnance (EO) and those caused by 
geology or cultural debris. 

29. Although lightweight and portable, the principal advantage of caesium vapour 
magnetometers is its rapid data-collection capability. One disadvantage is the 
insensitivity of these magnetometers to the magnetic field in certain directions, so 
dropouts can occur where the magnetic field is not measured. This problem can be 
minimised with proper orientation of the sensors to Earth’s magnetic field. 

Operational Configurations 

30. Magnetometers are generally carried by hand or on a manually carried or 
towed configuration or carriage. However, they can also be towed by a quadbike or 
vehicle and can even be used with an airborne configuration. Again, the most 
appropriate configuration for a particular project will depend on the conditions at the 
project site. 

31. Examples of an operator-carried Geometrics G858 magnetometer and an 

operator-towed Geometrics G858 magnetometer are provided in Figure 6F4–4 and 
Figure 6F4–5. 
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Figure 6F4–4: Operator-Carried Geometrics G858 Magnetometer 

 

Figure 6F4–5: Operator-Towed Geometrics G858 Magnetometer 

 

Advantages of Magnetometers 

32. Advantages of magnetometers include: 

a. The Ability to locate relatively deeper ferrous items 

b. Data can be analysed to estimate target size and depth 

c. They are comparatively lightweight, allowing for multiple sensor 

configurations to enable a wider swathe to be surveyed on each pass 

d. They will not detect non-ferrous materials such as projectiles or cartridge 

cases in areas such as rifle ranges where ferrous UXO works are being 
conducted. 

Disadvantages of Magnetometers 

33. Disadvantages of magnetometers include: 

a. The inability to detect non-ferrous materials 

b. The reduced effectiveness from magnetic geology 

c. Surveys typically result in high rate of false alarms (non-ordnance items) 
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d. They are subject to interference from large ferrous or current-carrying objects 

such as power lines, fences, and vehicles 

e. They can be influenced by high concentrations of surface munitions 

fragments 

f. The terrain and vegetation may impact survey coverage ability. 

ELECTROMAGNETIC INDUCTION (EMI) 

34. Electromagnetic induction (EMI) is a geophysical technology used to induce 

a magnetic field beneath the Earth’s surface, which in turn causes a secondary 
magnetic field to form around nearby objects, both ferrous and nonferrous, that have 
conductive properties. The secondary magnetic field is then measured and used to 
detect buried objects.  

Use of EMI In UXO Detection 

35. Electromagnetic induction systems are used to detect both ferrous and 

nonferrous UXO. 

36. In EMI, a primary transmitter coil creates a time-dependent electromagnetic 

field that induces eddy currents in the subsurface. The intensity of the currents is a 
function of ground conductivity and the possible presence of metallic objects in the 
subsurface. The secondary, or induced, electromagnetic field caused by the eddy 
currents is measured by a receiver coil. The voltage measured in the receiver coil is 
related to the subsurface conductivity. These conductivity readings can then be 
related to subsurface conditions. The strength and duration of the induced field 
depend on the size and shape of the object. Furthermore, the same object can have 
distinctly different signatures depending on its orientation. 

37. If magnetic rocks or magnetic soil are present, including basalt, laterite, 
ironstone pebbles iron sulphides, iron oxides (magnetite, haematite, maghemite) and 
iron ore, electronic magnetic (EM) surveys are recommended. 

Types of EMI Methods 

38. There are two basic types of EMI methods: frequency domain and time 
domain. 

39. Frequency-Domain EMI. Frequency-domain EMI measures the secondary 
field response of the subsurface as a function of the transmitted frequency. 
Frequency-domain EMI measures the electrical response of the subsurface at 
several frequencies (different separation distances between the transmitter and 
receiver can also be used) to obtain information about variations of conductivity (or 
its reciprocal, resistivity) with depth. Frequency-domain sensors are not widely used 
for UXO detection but can be useful in detecting boundaries of trenches that may be 
UXO disposal sites. 

40. Time-Domain EMI. Time-domain EMI measures the response of the 
subsurface to a pulsed electromagnetic field as a function of time. Time-domain EMI 
measures the returned electrical response at several times after a known point in the 
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signal. The responses at the different times can be used to interpret conductivity and 
depth of the targets. 

Effectiveness of EMI For Detecting UXO 

41. The effectiveness of EMI systems in detecting UXO depends on many 
factors, including distance between sensor and UXO, metallic content of UXO, 
concentrations of surface ordnance fragments, and background magnetic variation 
levels. EMI methods are well suited for reconnaissance of large open areas because 
data collection is rapid. 

42. Common currently employed EMI systems include analogue metal detectors 

such as the Minelab F3 detector, which will detect smaller metallic items such as 
hand grenades to depths in the order of 0.3m and larger items such as a 250kg 
bomb to depths of approximately 1.5m, as well as the digital Geonics EM61-MK2 
detector which will detect larger items to depths in the order of 3.0m – 4.0m. This 
equipment is not exclusive; other detection equipment is available. 

Operational Configurations 

43. Analogue EMI systems are carried by hand. Digital EMI systems may be 
carried by hand, on a manually carried or towed harness system, towed or pushed on 
a carriage, towed by quadbike or vehicle and can even be used with an airborne 
configuration. The most appropriate configuration for a given project will depend on 
the conditions at the project site. 

44. Examples of EMI operational configurations are provided in Figure 6F4–6 

and Figure 6F4–7. 

Figure 6F4–6: EMI Operational Configuration 
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Figure 6F4–7: EMI Operational Configuration 

 

Advantages of EMI 

45. Advantages of EMI include: 

a. The ability to detects ferrous and non-ferrous metallic objects 

b. Its effectiveness in detecting near-surface objects 

c. It can be effective in geology that challenges magnetometers 

d. The provision of additional information that can be related to target shape 
and material properties 

e. The more advanced systems measure multiple frequency or time gates 

f. Additional data can provide information on target shape, orientation, and 

material properties. 

Disadvantages of EMI 

46. Disadvantages of EMI include: 

a. The limited depth of detection due to faster signal fall-off over distance than a 

magnetometer 

b. It can be influenced by high concentrations of surface munitions fragments 

c. It is subject to interference from large metal objects such as power lines, 
fences, cables, and vehicles 

d. The terrain and vegetation may impact survey coverage ability 

e. Surveys typically result in a high rate of false alarms (non-ordnance items). 

GROUND PENETRATING RADAR (GPR) 

47. Ground Penetrating Radar (GPR), also known as ground probing radar, 

georadar, or earth sounding radar, is a well-established remote sensing technology 
that can detect metallic and non-metallic objects. GPR systems use high-frequency 
(approximately 10 to 1,000MHz) electromagnetic waves to excite the conducting 
object, thus producing currents. The currents flow around the object, producing 
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electromagnetic fields that radiate from the target. The signals are received by the 
GPR antenna and stored for further processing. 

48. GPR is more accurate when used in areas of dry soil. Water in the soil 

absorbs the energy from the GPR, thus interfering with UXO detection. GPR may be 
used to find the boundaries of large caches of buried UXO. Under optimum 
conditions, GPR can be used to detect individual buried munitions several metres 
deep. However, such optimum conditions seldom occur, and the method has not 
been particularly successful.  

49. GPR is not used as frequently as EMI and magnetometry in UXO related 

works. 

Advantages of GPR 

50. Advantages of GPR is that it: 

a. It can be used to detect non-metallic anomalies. 

Disadvantages of GPR 

51. Disadvantages of GPR include: 

a. The interpretation of GPR data is complex 

b. The processing costs for GPR data mean that it is generally not a cost-

effective option for most UXO tasks 

c. GPR will only be effective if soil conditions are perfect, fairly dry, sandy 

layered soil 

d. It requires intensive site preparation works to removal all vegetation and 

other obstacles 

e. GPR has a slow survey rate, making it impractical for multiple hectare sites. 

TYPES OF OPERATIONAL CONFIGURATIONS 

52. Digital technologies can be deployed in various configurations in order to 

collect geophysical data in the most efficient manner across a UXO survey area. The 
different configurations may include single or multiple sensor systems and may be 
deployed as: 

a. Manually carried or towed 

b. Vehicle mounted or towed 

c. Airborne. 

Manually Carried Or Towed Operational Configurations 

53. Manually carried or towed equipment is generally used on small area projects 

where they may be more economic to mobilise and deploy than other configurations, 
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in areas that cannot be accessed by other platforms because of vegetation or terrain, 
or to supplement other platforms. 

Vehicle Mounted Or Towed Operational Configurations 

54. Vehicle mounted or towed systems are generally multi-sensor arrays used in 
large area surveys where minimal vegetation or terrain constraints will impede survey 
progress. 

Airborne Operational Configurations 

55. Airborne systems are used to survey large, flat treeless areas in a short 
period of time, using current magnetometry sensors requiring minimal standoff. 
Airborne systems can be very useful in detecting larger objects such as those that 
may be found in a bombing range. They can be highly cost-effective on large ranges 
because of the amount of area that can be covered and the resulting low cost per 
hectare. Airborne configurations are not as widely used as the other configurations. 
The disadvantage of airborne detection is the high cost of the hardware and potential 
difficulty of penetrating deep enough below the ground surface, which is a function of 
both the altitude at which aircraft must fly, as well as of the sensor used. 

SELECTION OF UXO DETECTION SYSTEMS 

56. UXO detection systems have specific capabilities and limitations that must be 
evaluated when selecting a detection system for a site. Proper selection and use of 
these technologies are an important part of the site investigation. 

57. The selection of a detection methodology and technology is a site and project 

specific decision and may require a combination of analogue and digital, 
magnetometry and EMI to achieve the desired outcomes. 

58. Some of the factors that should be considered in selecting the most 
appropriate methodology and technology include, but are not limited to, the following: 

a. Site size. Different operational configurations cover areas at different 
speeds. If a large area needs to be surveyed, operational configurations such 
as vehicle mounted or towed or airborne may be considered, if appropriate. 

b. Soil properties. High ground conductivity levels may interfere with target 

signals when using EMI. Ferrous soils and laterites will reduce detection 
capabilities of the magnetic method.  

c. Vegetation. Heavy vegetation obstructs view of UXO items on the surface 
and may interfere with sensor’s ability to detect subsurface anomalies, as 
well as access to the site and operation of the sensor. Overhead canopy 
coverage may potentially hinder DPGS coverage. 

d. Terrain. Easily accessible areas can accommodate any operational 
configurations; difficult terrain may require manually carried or towed 
configurations. 
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e. Subsurface lithology. Soil and rock layers and configurations beneath the 

ground surface will influence the depth of the UXO and the ability of the 
sensor to “see” anomalies. 

f. Target size and orientation. Capability of the detector to find objects of 
various sizes and at various orientations. 

g. Target penetration depth. Capability of detector to find targets at depths. 
Potential for decreased signal when detecting deeply buried targets. 

h. Type and composition of UXO. Projectile and fuze composition may dictate 
sensor selection. Magnetometers detect only ferrous materials, while EMI 
systems detect all metals. 

i. Geological and cultural noise. Both geological noise (e.g. hot rocks or high 

ferrous content in soil) and cultural noise (e.g. buried cables, overhead 
utilities) potentially increase false alarms and mask ordnance signals. 

j. Non-UXO clutter on-site. Potential difficulty discriminating between small 
objects and metallic scrap, resulting in high numbers of false alarms. 

k. Historical land use. Information about expected target location, types, and 
density. 

l. Reasonably anticipated future land use. Enables setting of realistic 
decision goals for investigation. 

m. Density of UXO. Enables sensor strengths (e.g. ability to see individual 
items as opposed to large caches of targets) to be maximised. 

59. Each of the above factors should be considered against the intended 
outcomes of the investigation in order to select the most appropriate detection 
system. This list of considerations is not all-inclusive.
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EOM MANAGEMENT 

INTRODUCTION 

7.1 Explosive ordnance materiel (EOM) remediation describes the location, 

identification, collection, consolidation and storage of EOM, and the subsequent 
process to ensure that there is no residual explosive or energetic material remaining 
in or on EOM, prior to onward disposal into the appropriate waste stream. 

7.2 EOM remediation may be conducted On Defence Estate as a business as 

usual (BAU) activity as part of the normal conduct of business, as a specific project, 
or as part of UXO remediation. 

AIM 

7.3 The aim of this chapter is to describe EOM remediation and articulate the 

minimum standards for undertaking EOM remediation On Defence Estate and for 
projects undertaken on Defence’s behalf Off Defence Estate. 

7.4 The applicability of the minimum standards for EOM remediation operations 
outlined in this chapter is as follows: 

a. The minimum standards that are described are applicable to EOM 
remediation operations that are undertaken as BAU EOM management 
activities On Defence Estate, and also as a specific EOM project. 

b. There are specific cases where particular tasks are undertaken through an 

existing logistics process, as outlined in eDEOP 101 Department of Defence 
Explosives Regulations (Ref F), e.g. small arms cartridge cases returned to 
the explosive ordnance (EO) service provider, or the return of functioned EO 
as salvage/produce, for disposal or other actions. In such cases, the process 
already in place does not need to be replicated by the task standards 
outlined in this chapter. 

7.5 Annex 7A provides additional guidance to be adhered to should EOM 
remediation operations be undertaken as part of a standalone project. 

GENERAL 

7.6 EOM may be encountered On Defence Estate. When EOM is encountered, it 

is essential that the handling and disposal of EOM is conducted safely and efficiently. 
As the material recovered will ultimately be disposed of off the Defence estate, EOM 
must be managed in a way that: 

a. Precludes live ordnance or hazardous materials from becoming intermingled 

with other non-hazardous debris 

b. Precludes live ordnance from entering the waste stream 
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c. Prevents EOM that has not been demilitarised from entering the waste 

stream 

d. Ensures the efficient disposal of EOM and encourages the recycling of 

material where possible. 

7.7 Defence’s policy and approach to waste minimisation and management is 

contained in Chapter 12 of the Defence Environment and Heritage Manual (Ref J). 

7.8 EOM remediation includes all processes involved from the location to 

disposal of EOM. 

7.9 The guidance and standards outlined in this section do not apply to the 

destruction and disposal of time expired munitions and ammunition through an 
engineered process. 

MATERIALS ENCOUNTERED DURING EOM REMEDIATION 

7.10 During EOM remediation, the following types of material may be 

encountered: 

a. Unexploded ordnance (UXO). UXO is required to undergo appropriate 

disposal techniques, after which the remnants are EOM. 

b. Discarded military munitions (DMM). For the purposes of clearance and 

disposal activities, DMM shall be treated as UXO until appropriate disposal 
techniques have been completed, after which the remnants are EOM. 

c. Non-munition scrap. Non-munition scrap refers to all range items that are 
non-munition in nature. This covers barbed wire, angle iron pickets, 
discarded range infrastructure, etc. 

d. Explosive ordnance materiel (EOM). The general term to describe any 

material that forms, or has formed, part of an item of EO. EOM refers to all 
by-products resulting from the functioning of munitions. This includes, but is 
not limited to, fragments of exploded/destroyed military munitions, shell 
casings, projectiles (including expended ejection munitions), fuze remnants, 
mortar tails, practice munitions, inert training munitions. EOM can be 
described in two different states depending on the stage in which it exists in 
the EOM remediation process.  

(1) Uncertified EOM (UEOM) refers to EOM that has not undergone the 

Free From Explosives (FFE) process and has not been certified as 
FFE.  

(2) Certified EOM (CEOM) refers to EOM that has undergone the FFE 
process and has been certified as FFE. 

e. Target vehicles. Target vehicles, although of a non-munition origin, shall be 
considered as EOM because of the risk of hidden or residual munitions or 
items of an explosive nature. 
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f. Munitions packaging (MP). Specific procedures for the return of MP to the 

supplier already exist and may be found in eDEOP 101 Department of 
Defence Explosives Regulations (Ref F). The terminology associated with the 
return of this type of product is EMPTY (Free From Explosives). This manual 
does not deal with that process. However, MP that will not be returned to the 
supplier should be declared FFE in accordance with the standards outlined in 
this chapter. 

Demolitions Range Target Material 

7.11 Due to the nature of usage, Demolition Ranges should not commonly 

generate UXO or EOM. Demolition targets, such as concrete beams, barbed wire, 
steel plates and tracks are not considered EOM, and therefore would not be required 
to undergo the FFE process provided the demolition range activities are undertaken 
in accordance with the applicable Demolition Range Orders. This includes ensuring 
that all misfires are accounted for and disposed of appropriately during the post use 
range clearance by the Demolitions Officer In Charge. 

7.12 Any range target material stockpiled over several iterations of demolition 
exercises should be subject to a visual inspection, prior to removal, to ensure no 
explosive material enters the waste stream. 

Munitions Constituents  

7.13 Munitions constituents are any materials originating from UXO, discarded 
military munitions, or other military munitions, including explosive and non-explosive 
materials, and emission, degradation, or breakdown elements of such ordnance or 
munitions. All UXO and some EOM may still contain munitions constituents such as 
TNT, RDX and perchlorates. 

7.14 When removing EOM from the Defence estate, consideration must be given 

to the possible presence of this material before it enters the waste stream. 

7.15 Munitions constituents may create an environmental contamination issue. 

Guidance on the management of munitions constituents is not provided in this 
manual. For further guidance, refer to the National Environment Protection 
(Assessment of Site Contamination) Measure (NEPM) (Ref I) and the Defence 
Contamination Management Manual (Ref C). 

LOCATION, IDENTIFICATION, COLLECTION, CONSOLIDATION AND STORAGE 
OF EOM 

7.16 Personnel undertaking EOM remediation operations will use a systematic 
approach for locating, identifying, collecting, consolidating and storing Uncertified 
EOM (UEOM). This approach is designed to ensure that the materials undergo a 
comprehensive evaluation/inspection process and are properly classified from the 
time located until handed over for processing and disposal. 

7.17 The location, identification, collection, consolidation and storage of UEOM so 

that it is ready to be moved offsite for processing and disposal includes: 

a. Locating potential UEOM 
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b. Determining that the material is UEOM and safe to move 

c. Collecting UEOM at local collection points as identified in the Site 
Management and UXO/EOM Tracking Management plans or as otherwise 
identified in a project location 

d. Consolidating and inspecting UEOM at a consolidation point as identified in 

the Site Management and the UXO/EOM Tracking Management plans or as 
otherwise identified in a project location 

e. Preparing UEOM for processing and disposal. 

7.18 A flowchart indicating this process is provided in Figure 7–1. 
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Figure 7–1: Location, Identification, Collection, Consolidation and Storage of 

Uncertified EOM 
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Determining That Uncertified EOM Is Safe To Move 

7.19 Special care is required in the determination to move a suspected item. This 
decision is based on: 

a. Research of the items found (type, configuration and condition) on the site 

b. Specific data of the item 

c. The experience of personnel. 

7.20 The determination if an item is safe to move to a consolidation point will be 

conducted by qualified personnel. Where EOM remediation operations are 
undertaken as a project by a commercial company, this must be a UXO Technician 
(UXOT), UXO Technician Supervisor (UXOTS) or UXO Site Manager (UXOSM). 

7.21 If the item is identified as UXO, it must be recorded, and arrangements made 

for disposal. 

7.22 Once it is determined that UEOM is safe to move, UEOM must be moved to 

local collection points or consolidation points as appropriate. 

Collecting Uncertified EOM At Local Collection Points 

7.23 When undertaking EOM remediation, consideration should be given to 
establishing local collection points prior to movement of UEOM to the consolidation 
point. 

7.24 At these local collection points, the material collected must be separated into 

types of material. If the item is identified as: 

a. UXO, it must be separated, recorded and arrangements made for disposal 

b. UEOM containing energetic material that is to be processed via an 
appropriate engineered solution, it must be separated, recorded and 
processed. 

Consolidating and Inspecting Uncertified EOM At The Consolidation Point 

7.25 After collection, UEOM must be moved to consolidation points, where 
personnel must identify separate areas for consolidation of UEOM material. 

7.26 Consolidation of UEOM. At the consolidation point, UEOM must be 
collected by groupings of like natures. These groupings are situation dependent and 
should be specified in Training Area Standing Orders (TASO), project documentation 
or standard operating procedures (SOPs) for contractors managing EOM and its 
removal. Annex 7C provides guidance on suitable groupings. The number of 
groupings/areas required for consolidation of UEOM material will be dependent on 
the nature of material and the processes required for removal.  

7.27 Qualified personnel must control and conduct the process of migrating 

material from one location to another, and also account for the material being moved. 
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Where EOM remediation operations are undertaken as a project by a commercial 
company, this must be a UXOT, UXOTS or UXOSM. 

7.28 Inspection of UEOM. Upon completion of consolidation, qualified personnel 

must re-inspect 100% of each of the debris piles. Where EOM remediation 
operations are undertaken as a project by a commercial company, this is to be the 
UXOTS. 

7.29 If an item is identified as UXO, it must be recorded, and arrangements made 

for disposal. 

Preparing Uncertified EOM For Processing and Disposal 

7.30 Following re-inspection of the debris piles, qualified personnel must direct 
movement of the debris into the appropriate container or storage in preparation for 
processing and disposal. Where EOM remediation operations are undertaken as a 
project by a commercial company, this must be the UXOTS. 

PROCESSING OF UNCERTIFIED EOM 

7.31 The processing of UEOM includes: 

a. Certification as Free From Explosives (FFE) 

b. Demilitarisation where necessary. 

Establishing A Chain Of Custody 

7.32 Once the processing of UEOM commences, a chain of custody is necessary 

to ensure that the condition of all the processed material is maintained and that no 
cross contamination can occur. 

7.33 If at any time during the process the chain of custody is broken, then the 
material should undergo a second 100% inspection, a second verification, and be 
documented to certify its FFE status. 

Free From Explosives (FFE) 

7.34 FFE describes the condition of any EOM that has undergone an appropriate 
inspection to ensure that no explosives or other energetic material is present that will 
present an explosive hazard. They may still contain non-explosive dangerous goods 
(NEDG). The processes for the management of NEDG are contained in eDEOP 101 
– Department of Defence Explosives Regulations (Ref F). 

7.35 All EOM, scrap and other related material that leaves the Defence estate 

must be certified as FFE. The inherently dangerous characteristics of EOM dictate 
that special precautions are taken to ensure that the declaration as FFE is performed 
only by properly trained and qualified personnel. Equally important is that any 
subsequent EOM remediation and demilitarisation is conducted in a safe and 
approved manner. Specific methods and handling procedures for handling and 
disposal of EOM and related scrap metal should be identified in local standard 
operating procedures (SOPs) or project documentation. 
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7.36 EOM once declared FFE may still contain other hazards that will need to be 

considered in preparation for demilitarisation and/or disposal. 

7.37 Free From Explosives (FFE) process. In order to ensure that all EOM, 

scrap and other material that leaves the Defence estate is certified as FFE, a 
thorough inspection process must be carried out by appropriately qualified personnel. 
Where EOM remediation operations are undertaken as a project, this must be an 
individual with the minimum qualifications and competence as a UXOT and verified 
by the UXOTS, or UXOSM where the UXOSM is also a UXOTS. The initial 
consolidation activity acts as the first filter to identify those items of EOM that 
potentially still contain energetic materials. Personnel will conduct a 100% 
examination of the EOM to ensure no energetic material is present that will present a 
hazard; this includes but is not limited to explosives, incendiary/smoke compounds 
and propellants. 

7.38 This process will then be verified by qualified personnel who will provide the 
final FFE certification of the inspected material. Where EOM remediation operations 
are undertaken as a project, this must be a UXOTS, or UXOSM where the UXOSM is 
a UXOTS. This certification as FFE must be included on the EOM/Scrap/Other 
Material handover certificate. 

7.39 Once the material has been certified as being FFE, it must be stored in a 

secure container for further processing or final disposal as required. The containers 
must be clearly labelled with a unique identifier enabling the container and the load to 
be tracked. 

7.40 EOM for further processing to ensure FFE. Where the EOM cannot be 

accessed to ensure it is FFE, such as unidentified 20mm aircraft ammunition and 
practice bombs that may contain a spotting charge, it will be necessary to isolate 
those items for further processing. These items must undergo a suitable engineered 
process to ensure their FFE status. This may involve mechanical disassembly or high 
temperature incineration. Any such process must be fully documented in SOPs or 
project documentation as applicable. 

7.41 Range targets. Many ranges have used commonplace items as targets, 
including ISO containers and vehicles. These items have a high potential to contain 
UXO or EOM. All range targets, excluding Demolitions Range Target Material, 
should be thoroughly inspected to ensure they are FFE prior to removal from the 
range and disposal into the waste stream. FFE certification documentation must 
accompany range targets to the final disposal location. When removing vehicles, 
consideration must also be given to additional hazardous material that may present 
and appropriate arrangements made for final disposal.  

7.42 Munitions packaging (MP). Specific FFE procedures for the return of MP to 
the supplier already exist and may be found in eDEOP 101 Department of Defence 
Explosives Regulations (Ref F). This manual does not deal with that process. 
However, MP that will not be returned to the supplier should be declared FFE in 
accordance with the standards outlined in this annex. 
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Demilitarisation Of EOM 

7.43 Demilitarisation is the act of disassembling munitions for the purpose of 
recycling, reclamation, or reuse of components, or rendering munitions innocuous or 
ineffectual for military use for onward disposal into the waste stream. The term 
encompasses various demilitarisation methods such as mutilation, alteration, or 
destruction to prevent further use for its originally intended military purpose or to 
avoid future fear and alarm. 

7.44 Many items of EOM have the potential to cause fear or alarm if discovered in 
the waste stream if they are left in their original condition. Such items must go to an 
appropriate waste stream for demilitarisation and removal. This may be achieved 
through mechanical disassembly, disfigurement by cutting, shearing or shredding. 
The methodology will depend on the material being demilitarised, however, the end 
state must be that the material is unrecognisable as EOM and can enter the waste 
stream without any further processing. The minimum requirements for 
demilitarisation of specific items, such as smoke grenades, is provided in Annex 7C. 

DISPOSAL OF CERTIFIED EOM 

7.45 EOM is a solid waste and if it exhibits the characteristics of hazardous waste, 

it must be disposed of accordingly. Arrangements must be made for the final disposal 
into the appropriate waste stream. Every effort must be made to recycle the material 
where possible in accordance with Defence’s policy on waste minimization and 
management, contained in Chapter 12 of the Defence Environment and Heritage 
Manual (Ref J). 

7.46 Once certified as FFE and demilitarised (if required), Certified EOM (CEOM) 

must be sorted into waste categories and disposed into the appropriate waste 
stream. 

7.47 Waste categories may include: 

a. Metal 

b. General waste 

c. Hazardous waste. 

7.48 A flowchart indicating the processing of UEOM and disposal process of 
CEOM is provided in Figure 7–2. 
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Figure 7–2: Processing of Uncertified EOM and Disposal Process Of Certified 

EOM 
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be encountered during EOM remediation operations. Such material must be 
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a. Mark UXO/EO in a manner to ensure its presence is clearly visible to other 

personnel. The minimum standards for marking UXO is provided in Annex 
6E. 

b. Record details of UXO/EO to enable handover to the appropriate authority for 
final disposal actions. The minimum standards for UXO discovery notification 
are provided in Annex 6E. 

OPEN BURNING GROUNDS AND INCINERATION 

7.52 The Defence Pollution Prevention Management Manual (PPMM) (Ref H) 
provides guidance for the environmentally sound management of waste from open 
burning ground and incineration activities On Defence Estate. This guidance is 
applicable across all uses of open burning grounds and incinerators On Defence 
Estate, however there are specific considerations for EOM disposal. These 
considerations are provided in Appendix G of the PPMM (Ref H). 

EOM QUALIFICATIONS, EXPERIENCE AND CAPABILITIES 

7.53 EOM remediation operations must only be conducted by appropriately 

qualified personnel. When EOM remediation operations are conducted: 

a. By civilian personnel/commercial companies, the required project roles 

outlined in Annex 7A apply. The corresponding minimum qualifications, 
experience and capabilities are outlined in Chapter 8: UXO/EOM 
QUALIFICATIONS, EXPERIENCE AND CAPABILITY REQUIREMENTS. 

b. By Defence personnel, the appropriate Australian Defence Force (ADF) 

qualifications apply.
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EOM REMEDIATION: PROJECT SPECIFIC MINIMUM STANDARDS 

INTRODUCTION 

1. Guidance on Explosive Ordnance Materiel (EOM) remediation and the 

minimum standards for conducting EOM remediation operations is provided in 
Chapter 7: EOM MANAGEMENT. The guidance and minimum standards provided in 
this chapter must be adhered to. 

2. This annex provides additional guidance to be adhered to should EOM 

remediation operations be undertaken as part of a standalone project. 

PROJECT DOCUMENTATION 

3. Documentation for EOM remediation will be dependent on the size and scale 
of the remediation being undertaken. The following is the minimum project 
documentation required: 

a. Schedule 

b. UXO Safety Management Plan (SMP). EOM projects must include specific 
work documentation detailing the EOM remediation process. 

c. Environmental Management Plan (EMP) or Environmental and Heritage 
Management Plan (EHMP) 

d. Environmental Clearance Certificate (ECC) (as appropriate) 

e. Environmental Impact Assessment (EIA) / Heritage Impact Assessment 

(HIA) (as applicable) 

f. Quality Management Plan (QMP) 

g. Post Project Report (PPR). In addition to standard post project reporting, 
the PPR for EOM projects must include all Free From Explosives (FFE) and 
destruction documentation (refer to Annex 7B). 

4. This documentation may form part of a Project Management Plan (PMP) or 

Project Execution Plan (PEP), depending on the project. 

5. The minimum standards for these project documentations are provided in 

Appendix 6F2. 

PROJECT TASKS 

UXO Found During the Project 

6. Any unexploded ordnance (UXO) or exploded ordnance (EO) found during 

an EOM remediation project conducted at any site apart from a current Defence 
Training Area will generally be dealt with by the relevant Joint Explosive Ordnance 
Support (JEOS) office. As a courtesy, and to allow them to manage their limited 
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resources, they should be advised of the start and expected finish dates of the 
upcoming EOM remediation project, the location and nature of the project and the 
types of UXO/EO expected to be found during the project. 

Handover of EOM/Scrap 

7. The handover of EOM or scrap must be formally recorded on a handover 

certificate. This certificate must be retained by the UXO contractor and must form 
part of the Contractor’s PPR. 

8. The handover certificate must contain the following information at a 
minimum: 

a. A unique reference number 

b. The date of the handover 

c. The type and volumes of the items handed over 

d. The name and position of the person handing-over the items 

e. The name, signature, position and organisation to whom the item/s were 
handed 

f. An explicit statement by the UXO contractor certifying that the items handed-
over are FFE. 

Disposal Of Other Materials 

9. It is likely that other materials, such as contaminated soils and rubbish, will 

be encountered during EOM remediation operations. Such material must be 
appropriately categorised and disposed of at waste disposal sites. The Contractor 
must record the disposal of the material and obtain a receipt for all material disposed 
of. The details of disposal and the receipt issued by the appropriate waste disposal 
facility must be retained by the Contractor and must form part of the Contractor’s 
PPR Further information regarding the categorisation and disposal of waste can be 
found in the Defence Contamination Management Manual (Ref C). 

Finalisation of the EOM Project 

10. The Defence Project Manager (DPM) should confirm that the EOM works 
have been completed to the quality required, have been documented in a manner 
sufficient to act as a Document of Record for the EOM project; to allow future 
understanding and analysis of the project should it be necessary and that the just-
completed project is used as a base for incremental improvement for future EOM 
projects. The key elements to achieving this outcome include: 

a. A project closure site inspection for projects involving EOM remediation 

b. The production of a detailed and comprehensive Contractor PPR. 
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Project Closure Site Inspection 

11. Defence or its representative should conduct a project closure site inspection 
of the project site to confirm that the full scope of works has been completed to the 
quality required and has been fully documented. Matters that must be inspected 
include: 

a. Confirmation of the appropriate disposal or handover of all EOM 

b. The completeness of the required project documentation 

c. Conditions as detailed in the Environmental Clearance Certificate (ECC) Part 
4 – Post Activity Report have been met and the ECC completed. 

12. During the site inspection, Defence and Defence’s contractor should confirm 
understanding as to what is required for the post-project documentation and the 
format and timeframes in which it is to be achieved. 

PROJECT ROLES 

13. The conduct of EOM hazard reduction projects will be entirely dependent on 
the requirements of the project. The minimum standard roles for EOM remediation 
are a UXO Technician (UXOT) and a UXO Technician Supervisor (UXOTS). The 
roles of the UXOT and UXOTS are outlined below: 

a. UXOT: 

(1) For the collection and storage of EOM, the UXOT must: 

(a) Determine if an item is safe to move to a consolidation point 

(b) Control and conduct the process of migrating material from one 

location to another 

(c) Account for the material being moved. 

(2) For the processing of EOM, the UXOT must: 

(a) Conduct a thorough inspection process to prepare EOM to be 

certified as FFE. 

b. UXOTS: 

(1) Upon completion of operations within an area, the UXOTS for the team 
that cleared the grid must re-inspect 100% of each of the debris piles 
and direct movement of the debris into the appropriate site collection 
container. 

(2) UXOTS must provide the final FFE certification of inspected material. 

14. The UXO contractor project manager must ensure that the final disposal 

certification from the waste contractor is signed off by the site manager and included 
in the PPR. 
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15. Personnel employed for the use of specialist equipment to demilitarise and/or 

sort EOM must be appropriately trained and qualified in the use of the equipment, 
site inducted and supervised during works. 

16. Further definition of the roles and responsibilities of a UXOT and UXOSM is 
provided in Chapter 8: UXO/EOM QUALIFICATIONS, EXPERIENCE AND 
CAPABILITY REQUIREMENTS. 
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EOM DOCUMENTATION 

Free From Explosives (FFE) Certificate 

1. A full audit trail must be maintained for explosive ordnance materiel (EOM) 

from collection through the required Free From Explosives (FFE) and demilitarisation 
processes to final disposal. The format of the documentation will depend on the size 
of the EOM remediation operations and amount of material requiring disposal. 

2. FFE Certificate. As a minimum, the FFE certificate will include: 

a. Project reference (where relevant) 

b. Unique document reference 

c. Date 

d. Location where munitions debris or range-related debris was obtained 

e. Basic material content 

f. Estimated weight (or quantity of individual items) 

g. Unique identification of each of the containers (and seals if appropriate) 
stated as being turned over 

h. Declaration: “This certifies and verifies that the material listed has been 100% 
inspected and to the best of our knowledge and belief, are inert and/or free of 
explosives or related materials.” 

i. Signature and details of inspecting personnel. When EOM remediation 

operations are conducted as a project by a commercial company, this must 
be a UXO Technician (UXOT), UXO Technician Supervisor (UXOTS) or UXO 
Site Manager (UXOSM). 

j. Signature and details of certifying personnel. When EOM remediation 

operations are conducted as a project by a commercial company, this must 
be the UXOTS or UXOSM. 

k. Company detail (where relevant) and individual details and signature of 
receiver. 

3. When EOM remediation operations are conducted as a project, copies of this 
documentation should be incorporated into the final report for the project. 

Destruction Certificate 

4. Where the material is being removed from the Defence estate for 

demilitarisation, it will be necessary to document the final destruction in order to show 
evidence of destruction of materials. The destruction certificate must detail: 
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a. Project reference (where relevant) 

b. Unique document reference 

c. Date 

d. Location where munitions debris or range-related debris was obtained 

e. Material content that has been destroyed 

f. Estimated weight (or quantity of individual items) 

g. Unique identification of each of the containers and seals (where relevant) 

h. Method of destruction 

i. Evidence of its destruction 

j. Details of the destruction agency. 

5. When EOM remediation operations are conducted as a project, this 

documentation should also be incorporated into the final report for the project.
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GROUPINGS OF LIKE NATURES OF EOM AND DEMILITARISATION 
OF SPECIFIC ITEMS 

1. The collection and storage of Explosive Ordnance Materiel (EOM) should be 

conducted in a systematic way to ensure that the materials undergo a 
comprehensive evaluation/inspection process and proper classification from the time 
acquired until final disposition from the site. 

2. EOM must be collected by groupings of like natures in order to support the 

subsequent disposal process. These groupings are situation dependent and should 
be specified in training area standing orders (TASO), project documentation or 
standard operating procedures (SOPs) for contractors managing EOM and its 
removal. 

3. On some Defence training areas (TA), collection points/transfer stations have 
been established to collect some natures of EOM such as expended pyrotechnics, 
including smoke grenade bodies. The nature of these collections is such that it is 
possible for items still containing energetic material to be present. It is vital that prior 
to any subsequent removal of material from the transfer stations off the estate, the 
material is subject to a suitable work procedure that will achieve the requirements 
described in Chapter 7: EOM MANAGEMENT. 

GENERAL PRINCIPLES FOR GROUPINGS OF LIKE NATURES OF EOM 

4. General principles for grouping like natures of EOM are outlined below. 

a. EOM that requires demilitarisation should be segregated from EOM that does 
not require demilitarisation to allow disposal into the appropriate waste 
stream 

b. EOM should be segregated into individual ordnance types 

c. EOM should be segregated based on the types of material present to allow 
for efficient recycling or disposal. 

GENERAL PRINCIPLES FOR DEMILITARISATION OF SPECIFIC ITEMS  

5. Some items of ordnance will require additional processing to remove trace 

elements of explosives or energetic material, in order to ensure suitability to enter the 
waste stream. This includes disfiguration such that the item is not recognisable as an 
item of ordnance. In general, this can be achieved through: 

a. Cutting 

b. Crushing 

c. Disfiguration in a mechanical manner. 
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6. Consideration must be given to the principles required and appropriate 

solutions identified for each unique ordnance type. Such considerations should be 
given to the following key items of ordnance: 

a. Smoke grenades 

b. Practice bombs 

c. Items that may contain other hazardous materials, such as lithium batteries. 

7. The engineering solution must be appropriate to the item being disposed, 

considering other hazardous materials.
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UXO/EOM QUALIFICATIONS, EXPERIENCE AND CAPABILITY 
REQUIREMENTS  

INTRODUCTION 

8.1 The potentially hazardous nature of unexploded ordnance (UXO)/Explosive 
Ordnance Materiel (EOM) projects dictate that it is critical, from both an operational 
and ‘duty-of-care’ perspective, that the personnel conducting these projects are 
suitably qualified and experienced. Defence has personnel appropriately trained and 
qualified to conduct UXO/EOM operations, however the majority of UXO projects, 
including identification of EOM and its demilitarisation, will generally be conducted by 
commercial UXO companies. 

8.2 Meeting the qualification, experience and competence requirements detailed 

in this chapter is mandatory for projects conducted by non-military personnel both On 
Defence Estate as well as for Defence sponsored projects Off Defence Estate. 

AIM 

8.3 The aim of this chapter is to outline the minimum qualifications, experience 

and competence required for non-military personnel undertaking UXO tasks On 
Defence Estate and undertaking projects on Defence’s behalf Off Defence Estate. 

8.4 The minimum qualifications, experience and competence outlined in this 

chapter are applicable to civilian personnel/commercial companies undertaking 
activities on behalf of Defence. These are not the minimum qualifications, experience 
and competence for Australian Defence Force (ADF) personnel. For ADF personnel, 
the appropriate ADF qualifications apply. 

GENERAL 

Definitions 

8.5 In the context of this chapter, the following terms are defined as follows: 

a. Qualification. A certification of competency, authority or credibility by an 

authorised institution, agency or organisation 

b. Experience and competence. The accumulation of knowledge or skill that 

results from performing tasks or activities, and the ability to complete these 
tasks or activities successfully and efficiently 

c. Capability. The extent of a particular role’s ability to complete certain tasks. 

d. UXO Technician (UXOT) at minimum – refers to the role of a UXOT, UXO 

Technician Supervisor (UXOTS) or UXO Site Manager (UXOSM). 
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Defence UXO Panel 

8.6 Defence has established a panel of companies that have been assessed as 
suitable to conduct UXO operations (including advisory and remediation services) on 
behalf of Defence, either On Defence Estate or Off Defence Estate. 

8.7 Details of the capability requirements for each stream, the panel member 

organisations and the process for engaging a panel member are to be found through 
the Defence UXO website (http://www.defence.gov.au/UXO/PanelStreams.asp) or at 
the Department of Defence website 
(https://www.defence.gov.au/EstateManagement/Support/DEHP)  

Note: Commercial UXO companies are generally not approved to conduct explosive 
demolition of UXO On Defence Estate. As such, final disposal of UXO requiring 
explosive demolition will be conducted by Defence personnel. 

UXO PROJECT MANAGEMENT ROLES 

8.8 Defence project management roles are required when undertaking UXO 
tasks in Defence projects, however if the Defence project management team requires 
technical UXO advice, it may be appropriate to engage a UXO Consultant as a 
technical advisor. 

Defence Project Director (DPD) 

8.9 Qualification requirements. There are no formal qualifications required for 

a Defence Project Director (DPD), however a DPD may have a project management 
certification, such as a Project Management Professional (PMP) certification by the 
Project Management Institute (PMI) or a PRINCE2 certification, or similar, amongst 
others. 

8.10 Experience and competency requirements. A DPD must: 

a. Have experience in overseeing the delivery of projects and the financial 

management of projects 

b. Have experience in UXO/EOM-related tasks, however, this experience may 

be supplemented by the engagement of a suitable technical advisor 

c. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Make strategic decisions and provide the necessary leadership and 

direction for teams of project managers to implement those decisions 

(2) Monitor project progress and project quality and provide financial 

control 

(3) Devise cost-effective plans and methods to enable effective completion 

of the project 

(4) Manage escalated project risks and issues 
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(5) Secure necessary legal and procurement documentation prior to project 

commencement 

(6) Ensure Defence Project Managers supervise and manage their own 

multidiscipline teams 

(7) Regularly meet with clients, third parties and project managers to report 

project progress. 

8.11 Capabilities. By meeting the qualification, experience and competency 

requirements in paragraphs 8.9 and 8.10 respectively, a DPD is capable of taking 
responsibility for the projects, including providing oversight, strategic direction and 
leadership to the project teams. They are able to manage and oversee the 
implementation of projects and ensure their delivery to plan as well as compliance to 
regulations. 

Defence Project Manager (DPM) 

8.12 Qualification requirements. There are no formal qualifications required for 
a Defence Project Manager (DPM), however, similar to a DPD, a DPM may have a 
project management certification. A DPM may be a uniformed member, Australian 
Public Service (APS) member or a contractor. 

8.13 Experience and competency requirements. A DPM must: 

a. Have experience in managing projects and project teams 

b. Have experience in UXO/EOM-related clearance/remediation operations, 
however, this experience may be supplemented by the engagement of a 
suitable technical advisor 

c. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Manage and coordinate project progress and project quality and adapt 

work as required 

(2) Manage project risks and issues by developing and implementing risk 

and issue management plans where necessary 

(3) Conduct project reviews 

(4) Regularly meet with clients and third parties to manage project progress 

(5) Report project progress to the project executive team. 

8.14 Capabilities. By meeting the qualification, experience and competency 
requirements in paragraphs 8.12 and 8.13 respectively, a DPM is capable of being 
responsible for project delivery on behalf of Defence, including managing and 
coordinating the UXO project through planning, execution and closure.  
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Project Manager and Contract Administrator (PMCA) 

8.15 Qualification requirements. In addition to meeting the qualification 
requirements of a DPM, a Project Manager and Contract Administrator (PMCA) must 
have undertaken suitable contract management training. 

8.16 Experience and competency requirements. A PMCA must: 

a. Have experience that gives them an appreciation of Defence contract 
processes and Commonwealth procurement guidelines 

b. Be able to demonstrate, with supporting documentation, that they are 
competent in performing the role of a DPM. 

c. Be able to demonstrate that they are competent in performing and have 
documented experience in the following: 

(1) Provide day-to-day management of projects 

(2) Oversee, review and interpret project contract documentation 

(3) Liaise with the appropriate parties on contract matters on behalf of the 
DPM. 

8.17 Capabilities. By meeting the qualifications, experience and competency 
requirements in paragraphs 8.15 and 8.16 respectively, a PMCA is capable of 
providing coordination and day-to-day management of the project and contract 
matters on the behalf of the DPD and DPM. 

UXO ADVISORS 

UXO Consultant (UXOC) 

8.18 Qualification requirements. A UXO Consultant (UXOC) should have a 
suitable sector accreditation and, where applicable, hold a membership of an 
applicable industry professional body. 

8.19 Experience and competency requirements. A UXOC must: 

a. Have experience in managing projects and project teams 

b. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Provide specialist technical advice to inform the development of 

policies, strategies, standards, templates, implementation plans and 
guidelines relating to UXO/EOM assessment and management 

(2) Provide strategic advice on the planning, development, management 
and auditing requirements relating to UXO/EOM 

(3) Provide UXO risk management advice in accordance with the 
applicable activity and risk framework, including regarding work health 
and safety risks 
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(4) Conduct preliminary and detailed UXO risk assessments 

(5) Develop statements of work (SOW) and assist in the selection of UXO 
contractors 

(6) Undertake and report upon site historical research of military usage and 
activity likely to have resulted in ordnance-related contamination 

(7) Provide project management services for UXO/EOM related projects 

(8) Plan and undertake UXO quality assurance (QA) and quality control 

(QC) activities for UXO/EOM related projects. 

8.20 Capabilities. By meeting the qualification, experience and competency 

requirements in paragraphs 8.18 and 8.19 respectively, a UXOC is capable of 
providing specialist UXO advice, assessing UXO risk and undertaking UXO quality 
management procedures. 

UXO/EOM TASK ROLES 

UXO Field Assistant (UXOFA) 

8.21 Qualification requirements. A UXO Field Assistant (UXOFA) does not 

require a formal UXO qualification, however a UXOFA must have undertaken job, 
safety equipment and site specific training, before work commences on-site. Such 
training must, at a minimum, as satisfied and documented by a UXOT at a minimum, 
include training in:  

a. Workplace Health and Safety 

b. Recognition of munitions, particularly UXO 

c. The proper use of personal protective equipment (PPE) 

d. Correct operation of UXO/EOM detection and task related equipment 

required on site 

e. UXO safety and awareness. 

8.22 Experience and competency requirements. A UXOFA must: 

a. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Conduct visual and/or detector aided UXO and EOM field search 

activities 

(2) Locate subsurface UXO/EOM by operating detection instruments and 

related equipment 

(3) Perform field maintenance and calibration checks on detection 

instruments and related equipment 
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(4) Remove non-hazardous munitions debris and range-related debris, only 

after such items have been inspected by a UXOT at minimum and 
determined to be safe for handling. 

8.23 Capabilities. By meeting the qualification, experience and competence 
requirements in paragraph 8.21 and 8.22 respectively, a UXOFA is capable of 
performing non-skilled UXO tasks during UXO operations as directed by more senior 
technical members of the project team. This may include assisting with the 
excavation of anomalies for identification by a UXOT when under the direct 
supervision of a UXOT. 

UXO Technician (UXOT) 

8.24 Qualification requirements. A UXOT must be a graduate of a Military 

Explosive Ordnance Disposal (EOD) School or an equivalent course from a suitable 
training organisation, where the qualifying course will have consisted of 200 hours or 
greater of instruction. 

8.25 Experience and competency requirements. A UXOT must: 

a. Have experience in undertaking UXO/EOM remediation activities 

b. Be able to demonstrate, with supporting documentation, that they are 

competent in performing the role of a UXOFA. 

c. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Determine precise locations in a field environment using a variety of 

techniques, such as using global positioning equipment, or basic land 
navigation techniques using a topographical map and compass 

(2) Reconnoitre and classify UXO/EOM contamination 

(3) Identify all types of military munitions, including possible fuzes and their 

condition, armed or unarmed 

(4) Excavate subsurface UXO/EOM 

(5) Prepare an on-site holding area to temporarily stow UXO/EOM that has 
acceptable risk of movement 

(6) Properly store UXO/EOM per applicable guidance 

(7) Move and/or consolidate UXO/EOM that has been determined 

acceptable for movement within a UXO task site 

(8) Construct UXO/EOM-related protective works 

(9) Supervise up to three pairs of UXOFA who are conducting field search 
activities (if not in pairs, no more than three individual UXOFA) 
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(10) Supervision of others on site, including plant operators and de-

vegetation teams 

(11) Instruct on field and operational maintenance checks and calibration 

checks on all detection instruments and project related equipment 

(12) Inspect EOM for the presence of explosives safety hazards. 

8.26 Capabilities. By meeting the qualifications, experience and competency 
requirements in paragraphs 8.24 and 8.25 respectively, a UXOT is capable of 
carrying out skilled UXO tasks during UXO operations, providing technical expertise 
on the UXO job site and directing and supervising UXOFA. While UXOT can inspect 
EOM for the presence of explosive safety hazards, they are not capable of certifying 
EOM as Free From Explosive (FFE). 

UXO Technician Supervisor (UXOTS) 

8.27 Qualification requirements. A UXO Technician Supervisor (UXOTS) must 

be a qualified UXOT as detailed above.  

8.28 Experience and competency requirements. A UXOTS must: 

a. Be able to demonstrate, with supporting documentation, that they are 
competent in performing the role of a UXOT. 

b. Be able to demonstrate, with supporting documentation, that they are 
competent and have experience in the following: 

(1) Plan, coordinate, and supervise all UXO/EOM remediation operations 

(2) Supervise the activities of up to three UXOT 

(3) Supervise and perform the on-site demilitarisation of EOM 

(4) Supervise and perform the processing and disposal of EOM in such a 

manner that it can readily be recycled as scrap metal, concurrently 
overcoming the concerns of scrap metal dealers in the handling of 
ordnance-related material 

(5) Declare and certify EOM and associated material as FFE. 

8.29 Capabilities. By meeting the qualifications, experience and competency 
requirements in paragraphs 8.27 and 8.28 respectively, a UXOTS is capable of 
performing the role of the technical expert during UXO operations, this includes 
supervising UXOT and UXOFA, supervising the preparation and conduct of UXO 
operations, certifying EOM as FFE and managing the demilitarisation and disposal of 
EOM. 

UXO Site Manager (UXOSM) 

8.30 Qualification requirements. A UXO Site Manager (UXOSM) must be a 

qualified UXOTS. 
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8.31 Experience and competency requirements. A UXOSM must: 

a. Be able to demonstrate that they are competent in performing and have 
documented experience in all of the UXOTS functions listed in paragraph 
8.28. 

b. Be able to demonstrate that they are competent in performing and have 

documented experience in the following: 

(1) Prepare standard operating procedures for on-site UXO/EOM 

remediation activities 

(2) Assist in the preparation of risk and hazards analyses 

(3) Conduct daily site safety briefings 

(4) Supervise the conduct of all on-site operations 

(5) Supervise multiple teams 

(6) Supervise, perform and report upon UXO remediation operations 

designed to reduce the hazard within those areas found from 
assessment activity, to be UXO affected. 

8.32 Capabilities. By meeting the qualifications, experience and competency 
requirements paragraphs 8.30 and 8.31 respectively, a UXOSM is capable of 
supervising the daily operations of UXO projects across multiple teams. They are 
capable of reporting on all of the operational aspects of the project including risk and 
safety activities. 

UXO Project Manager (UXOPM) 

8.33 Qualification requirements. A UXO Project Manager (UXOPM) must be 
suitably qualified to manage the UXO project in accordance with the project 
requirements. Ideally, the UXOPM will be a qualified UXOT. However, dependent on 
the type of project, it may be acceptable for the UXOPM to be a UXO related 
specialist with suitable UXO project experience. The key requirement is that the 
UXOPM be capable of efficiently and effectively managing the UXO project. 

8.34 Experience and competency requirements: A UXOPM must: 

a. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Provide overall management of the project team and act as the liaison 

between the contractor and the overall project management team 

(2) Develop and implement the UXO/EOM-specific sections of the Quality 

Management Plan (QMP) for all explosive related operations 

(3) Conduct and document quality control audits of all project requirements 

for compliance with established procedures 
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(4) Create clear and comprehensive work instructions  

(5) Identify, document, report and ensure completion of all corrective 
actions to ensure all outcomes comply with the project requirements. 

8.35 Capabilities. By meeting the qualifications, experience and competency 
requirements in paragraph 8.33 and 8.34 respectively, a UXOPM is capable of 
providing overall project management of the project team through the UXO project 
stages.  

UXO Escort (UXOE) 

8.36 Qualification requirements. A UXO Escort (UXOE) does not require a 

formal UXO qualification, however a UXOE must have undertaken safety and 
awareness, equipment and recognition of munition training. 

8.37 Experience and competency requirements. A UXOE must: 

a. Have experience in conducting UXO avoidance activities: 

b. Be able to demonstrate, with supporting documentation, that they are 
competent and have experience in the following: 

(1) Correct operation of UXO/EOM detection equipment 

(2) Perform field maintenance and calibration checks on detection 

instruments and related equipment 

(3) Avoid all potential surface UXO/EOM during investigation through visual 

guidance and pathfinding and through instrumented investigation of 
areas/points required for intrusive sampling works 

(4) Safely escort or guide others away from potential UXO/EOM hazards 

(5) Where surface or subsurface potential UXO are identified, move the 

required activity to an adjacent suitable location where no potential 
UXO are indicated. 

c. Capabilities. By meeting the qualification, experience and competency 
requirements in paragraphs 8.36 and 8.37 respectively, a UXOE is capable 
of escorting others for the purpose of avoiding potential UXO/EOM. While a 
UXOE is capable of identifying and recording potential UXO/EOM, they are 
not capable of handling, excavating or otherwise dealing with UXO/EOM. 

UXO Project Geophysicist 

8.38 Qualification requirements. A UXO Project Geophysicist must have an 
appropriate qualification in geophysics, engineering geophysics, or closely related 
field. 

8.39 Experience and competency requirements. A UXO Project Geophysicist 

must: 
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a. Have suitable experience with the theoretical and practical aspects of 

detecting relatively small anomalies and selecting anomalies that are likely 
targets of interest (TOI) from multiple non-TOI anomalies that are also likely 
to be present 

b. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Select the appropriate geophysical equipment based on the type of 

UXO project 

(2) Utilise the appropriate geophysical equipment in a UXO project 

(3) Conducting systematic real-time searches of an area to locate surface 
or subsurface anomalies 

(4) Collecting geo-referenced digital geophysical mapping data over a 
specific area and processing that data to identify and report the location 
of subsurface anomalies for later action 

(5) Locating subsurface anomalies previously detected through sweep or 

mapping operations in support of excavation and removal. 

8.40 Capabilities. By meeting the qualifications, experience and competency 

requirements in paragraph 8.38 and 8.39 respectively, a UXO Project Geophysicist is 
capable of selecting and utilising geophysical equipment for the location of surface 
and subsurface anomalies that may be UXO or buried munitions.  

Personnel Conducting Underwater UXO Operations 

8.41 Qualification requirements. All UXO diving operations must be supervised 
by a suitably qualified dive master or diving supervisor. If the dive master/diving 
supervisor is not UXO-qualified, the project team must also include a UXOTS. 

8.42 Personnel conducting diving operations as part of a UXO project must hold 

the qualifications necessary for a UXOT, UXOTS or UXOSM as appropriate for the 
task of the project. As detailed in paragraph 8.41, they must also hold relevant 
current diving qualifications. 

8.43 Experience and competency requirements. Personnel conducting diving 

operations as part of a UXO project must: 

a. Have the experience necessary for that particular UXO position 

b. Have appropriate commercial accredited diving experience 

c. Be able to demonstrate, with supporting documentation, that they are 

competent and have experience in the following: 

(1) Perform surveys and assessments of underwater UXO 

(2) Remove underwater UXO if safe to do so 
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(3) Monitor and inspect sites cleared of underwater UXO. 

8.44 Capabilities. By meeting the qualifications, experience and competency 
requirements in paragraphs 8.41, 8.42 and 8.43 respectively, these personnel are 
capable of performing underwater operations in support of delivering UXO project 
outcomes. The UXO specific tasks they are capable of performing in support of 
underwater UXO operations is based on their qualification and competence as a 
UXOT, UXOTS or UXOSM.
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GUIDANCE FOR FIREFIGHTING IN UXO AFFECTED AREAS 

INTRODUCTION 

9.1 Unexploded ordnance (UXO) are explosive ordnance which has been 

primed, fused, armed or otherwise prepared for action, and which has been fired, 
dropped, launched, projected or placed in such a manner as to constitute a hazard to 
operations, installations, personnel or material and remains unexploded either by 
malfunction or design or for any other cause. 

9.2 Many areas On Defence Estate, including training areas (TA), are known or 
suspected to be contaminated with UXO. The known or potential presence of UXO 
presents a risk to the safe and effective management of bushfires. 

AIM 

9.3 The aim of this chapter is to provide guidance on conducting firefighting 
activities in UXO affected areas On Defence Estate. 

GENERAL 

9.4 The guidance provided in this chapter is not intended to be a substitute for 

Bushfire Management Plans (BMP). Site-specific information regarding bushfire risks 
and associated treatments and controls can be found in the associated TA BMP. 
Mitigation activities outlined in BMPs are managed by various areas of Defence 
responsible for the management of different establishment types. Further guidance 
on bushfire management is provided in the Defence Manual of Fire Protection 
Engineering (MFPE) (Ref G) and on the Estate Resource Information Kiosk (ERIK) 
Bushfire Planning and Management page. Additional advice can be sought from the 
Directorate of Environmental and Heritage Policy Development (DEHPD). 

9.5 Areas On Defence Estate, including TA, have measures in place to pre-
emptively reduce the risk of ignition of bushfires from Defence activities. These 
measures are detailed in Training Area Standing Orders (TASO) or similar controlling 
documents. 

9.6 Firefighting is an inherently risky activity irrespective of the location of the fire. 
Given the nature of firefighting, there are many treatments and controls in place to 
manage the inherent risks of undertaking firefighting activities. When firefighting is 
conducted On Defence Estate, or other areas affected by UXO, the additional risks 
presented by UXO must also be taken into account. 

UNDERSTANDING UXO RISK 

9.7 The risks associated with firefighting in UXO affected areas are largely 
related to the safety of firefighters, namely, concerns related to the possibility of injury 
or death caused by detonated UXO. As such, the presence or potential presence of 
UXO must be considered when determining the types of firefighting activities to be 
undertaken, and what additional controls or tactics may be required to reduce the risk 
of harm to firefighters. 
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Types Of UXO Risk 

9.8 UXO risk usually stems from the explosive effects of UXO, such as: 

a. Blast/shock wave; capable of causing death or injuries due to: 

(1) Overpressure on organs (brain, lungs, internal organs, eardrums) 

(2) Amputation of limbs 

(3) Bodily displacement (blown off feet and landing heavily). 

b. Hot, high velocity metal fragmentation; capable of causing death or injuries 

c. To a lesser extent: 

(1) Heat 

(2) Blinding light 

(3) Exposure to harmful chemicals. 

9.9 Of these, fragmentation is generally considered to pose the greatest risk, 
primarily due to the larger distances that fragmentation may be thrown (hundreds of 
metres), which significantly exceed the distances of other effects such as blast/shock 
waves. By contrast, serious injuries due to blast, heat and light typically only occur 
within a much smaller radius of approximately 10m-20m (note injuries may be 
sustained out to over 150m). 

Understanding UXO Risk For Firefighting 

9.10 There is always some level of UXO risk present when undertaking firefighting 

activities On Defence Estate. The potential for encountering UXO varies by location. 
It is therefore essential that firefighters understand the hazards of UXO to enable 
them to identify ways to manage UXO risk and make informed, risk-based decisions 
when conducting firefighting activities. 

9.11 Prior to conducting firefighting activities in UXO affected areas, it is important 
that firefighters: 

a. Become familiar with areas where UXO may be present 

b. Understand the UXO hazard and types of UXO that may be present 

c. Understand the likelihood that UXO may be encountered while firefighting 

d. Understand the key principles and strategies for conducting firefighting 

activities in UXO affected areas. 

9.12 Incident controllers can use UXO contamination overlays to readily evaluate 

the potential risk and determine appropriate firefighting procedures across the area. 
When determining the potential hazards associated with UXO, advice should always 
be sought from TA staff. 
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KEY PRINCIPLES FOR FIREFIGHTING IN UXO AFFECTED AREAS 

9.13 As a rule, unless it is necessary to do so, do not fight fires within or directly 
adjoining areas known or suspected to contain UXO. 

9.14 As circumstances vary, firefighting within an area known or suspected to 
contain UXO may be necessary in order to minimise the risk to life and/or damage to 
property. An example of this is minimising the potential risk of the fire escaping the 
training area and presenting a greater level of risk to life than would be experienced 
by fire fighters fighting the fire in areas of potential UXO. 

9.15 The key principles for firefighting in UXO affected areas are: 

a. Do not enter Direct Fire Support Weapons (DFSW) Ranges 

b. Do not fight a fire that is in a DFSW Range; stay as far away as possible 

c. Do not fight a fire that is in an extreme hazard area from within or above the 
area 

d. Do not enter and do not fight fires in Air Force High Explosive Impact Areas. 

e. Fight fires from as far away as is practicable  

f. Move away from fires rather than remaining stationary 

g. Use faster-moving aerial tactics in preference to ground-based or hovering 

tactics 

h. Spend as little time as possible in any UXO affected area 

i. Minimise the number of people in or near the UXO affected area 

APPLICATION OF KEY PRINCIPLES TO SPECIFIC FIREFIGHTING 

OPERATIONS IN UXO AFFECTED AREAS 

9.16 None of the following principles for specific operations are intended to conflict 

with the overriding principle outlined in paragraph 9.13. 

9.17 Bushfires increase the risk of UXO detonation. As such, close proximity to 

the fireground may be risky. Firefighting may involve a diverse range of tools, 
equipment and techniques that could initiate UXO. The use of some of these tools, 
equipment and techniques may present lower risk than others. The nature of UXO 
likely to be present, as well as other site-specific variables, will often dictate what the 
safest approach to firefighting may be. It is important that firefighters understand and 
take into account how the key principles for firefighting in UXO affected areas should 
be applied. 

9.18 The firefighting operations described in this chapter include: 

a. Aircraft operations 

b. Ground operations using mechanical equipment 
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c. Ground operations using hand-held tools 

d. Vehicle traffic. 

9.19 Considering the UXO risk: 

a. Aircraft operations are preferred to ground operations 

b. Mechanical equipment is preferred to hand-held tools. 

Aircraft Operations 

9.20 Principles for aircraft operations. Generally, when conducting aircraft 

operations: 

a. Aircrew are to be advised of potential UXO risk, safe altitudes, and to not fly 

over extreme hazard areas 

b. Fly as high as practicable 

c. Avoid hovering over burning or hot areas 

d. Minimise loiter time in the air space near UXO affected areas. 

9.21 Application of principles for aircraft operations. Aircraft operations inside 
a UXO affected area should be conducted as follows, where possible: 

a. Air attack. Maximise the use of aerial water bombing and use aircraft in 
preference of ground-based activities. If using aerial water bombing, conduct 
bombing from as high as practicable. 

b. Air-delivered retardants. Only use low level aerial retardants where there is 

significant strategic advantage. 

c. Aerial surveillance. Stay at a safe distance from active fire fronts, hotspots 

or recently burnt areas. 

d. Rescue. Low flying helicopter operations may be used for rescue near or 

within a fire perimeter in the UXO affected area. A risk assessment is 
required to determine whether this is permitted. 

e. Helicopters. Where possible, avoid hovering helicopters over UXO affected 
areas, particularly in proximity of fire fronts or residual burning. Do not hover 
over hotspots during mop up. 

Ground Operations Using Mechanical Equipment 

9.22 Principles for ground operations using mechanical equipment. 
Generally, when conducting ground operations using mechanical equipment: 

a. Use machinery that is fitted with cabin protection, such as a barrier, rather 
than machinery without cabin protection 
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b. If machinery is fitted with cabin protection, use machinery with heavier glass 

and ballistic glass rather than machinery with standard laminated vehicle 
glass or plastics 

c. Use larger pushing machines rather than light/small machines 

d. Minimise the number of people in the vicinity of the work (essential personnel 

only). 

9.23 Application of principles for ground operations using mechanical 

equipment. Ground operations using mechanical equipment inside a UXO affected 
area should be conducted as follows, where possible: 

a. When selecting equipment for clearing breaks, the relative preferred use, 
from most to least preferred, is as follows: 

(1) Bulldozer 

(2) Front loader 

(3) Grader/backhoes. 

b. When selecting equipment for conducting ground ripping, the relative 

preferred use, from most to least preferred, is as follows: 

(1) Ground ripping using a bulldozer or backhoe-mounted tyne 

(bulldozer/backhoe moving; operator not facing tyne) 

(2) Ground ripping using a backhoe-mounted tyne (backhoe static; operator 

facing tyne) (when using tynes for ripping, reduce speed/power rather 
than operating at peak speed/power). 

c. When selecting equipment for conducting earthmoving or digging, the relative 
preferred use, from most to least preferred, is as follows: 

(1) Earthmoving using front loaders 

(2) Earthmoving using bulldozers 

(3) Digging using backhoes. 

d. Precede mechanical operations with at least a visual UXO clearance where 

possible 

e. Do not use full force when excavating; conduct mechanical operations slowly 

and gently 

f. Minimise soil disturbance by conducting very shallow surface scrapes only; 

do not dig 

g. Re-open old trails wherever possible 
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h. Minimise use of mechanical equipment, such as bulldozers, off the identified 

tracks within UXO affected areas. Avoid operating on road verges and 
drainage features. 

Ground Operations Using Hand-Held Tools 

9.24 Principles for ground operations using hand-held tools. Generally, when 

conducting ground operations using hand-held tools: 

a. Minimise the use of hand-held tools as much as possible 

b. Maximise stand-off, i.e. the distance from a person to the point of ground 
impact 

c. Maximise the distance between personnel using hand-held tools 

d. Use as little force as feasible when using hand-held tools.  

9.25 Applications of principles for ground operations using hand-held tools. 
Ground operations using hand-held tools inside a UXO affected area should be 
conducted as follows, where possible: 

a. Use light personal protective equipment (PPE) to reduce blast and 

fragmentation effects 

b. Use water jets (e.g. high-pressure water hose) rather than hand tools to 

excavate 

c. Use long-handled tools (e.g. shovels) and gently chipping, raking and 

scraping rather than full-force digging with short-handled tools (e.g. picks) 

d. Where the potential risk of a detonation is considered low or remote: 

(1) Ground operations may be allowed on roads and fire breaks that have 
been cleared of UXO 

e. Observe all ground where work will occur for UXO or signs of UXO and if 
necessary, hand remove or rake away surface litter and debris 

f. Scrape, rake or chip the ground rather than digging 

(1) If scraping, raking or chipping the ground, do so in shallow layers (of 

approximately 20mm-50mm in depth) rather than attempting to achieve 
maximum ground penetration with each swing 

(2) If digging, do not use full force when digging and constantly observe the 
ground for any signs of UXO. If feasible, wet the ground before digging 
to reduce the force required to excavate. 

g. Mop-up. Mop-up options with water or foam based on increasing UXO risk 

are: 

(1) From the perimeter trail of the UXO affected area perimeter trail only 

OFFICIAL

OFFICIAL



UNCONTROLLED IF PRINTED 
DUXOMM 

9–7 

Version 1.2 

UNCONTROLLED IF PRINTED 

(2) From established roads and tracks inside the UXO affected area 

(3) Within the UXO affected area but limited to securing the fire perimeter 
only. 

Vehicle Traffic 

9.26 Principles for vehicle traffic. Generally, when driving vehicles in UXO 

affected areas: 

a. Minimise off-road traffic 

b. Reduce travelling speeds 

c. Minimise the number of people travelling to essential personnel only. 

9.27 Application of the principles for vehicle traffic. Operating vehicles inside 
a UXO affected area should be conducted as follows, where possible: 

a. Travel on established roads and tracks within the UXO affected area 

b. Turn vehicles on formed tracks or at identified junction sites 

c. Unless in an emergency, avoid turning on road verges or drainage features 

d. Visually inspect by scanning off-road areas through known UXO affected 

areas for signs of UXO before trafficking through these areas 

e. Minimise travel through areas where vegetation/surface litter significantly 

reduces the ability of drivers to see the ground surface. 

SAFETY CONSIDERATIONS 

9.28 If feasible, personnel and machinery operators working in UXO affected 
areas are to wear blast/fragmentation personal protective equipment (PPE), such as: 

a. Minimum 3-5mm polycarbonate full-face visors fitted to a standard helmet 

b. Heavy duty clothing 

c. Lightweight, full frontal blast aprons. 

RANGE CONTROL (TAOA) RESPONSIBILITIES 

9.29 Range Control (TAOA) is responsible for the safe and effective coordination 
of activities on Defence Training Areas. Where firefighting personnel are required to 
enter the Defence estate for the purpose of conducting firefighting activities, TAOA 
will: 

a. Conduct range induction safety briefs where firefighting personnel are 
required to enter a range 

b. Operate range safety net communications, including the issuing of portable 
radios as required 
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c. Provide escorting services for firefighting personnel as required 

UXO HAZARD BRIEFING FOR FIRELINE PERSONNEL 

9.30 Prior to commencing firefighting activities, the supervisor must conduct a 

UXO hazard briefing, where possible in conjunction with TA staff, to all fireline 
personnel before entering a TA or working near a suspected UXO affected area. In 
addition to the safety briefing given to firefighters from their chain of command, all 
fireline personnel must be advised on the information provided in Annex 9A.
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UXO HAZARD BRIEFING FOR FIRELINE PERSONNEL 

1. Prior to commencing firefighting activities, the supervisor must conduct an 
unexploded ordnance (UXO) hazard briefing to all fireline personnel before entering a 
training area (TA) or working near a suspected UXO affected area. In addition to the 
safety briefing given to firefighters from their chain of command, all fireline personnel 
must be advised on the information provided below. This UXO hazard briefing is 
applicable for ground operations only. 
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Unexploded Ordnance (UXO) Hazard Briefing For Firefighters 

1. Safety measures. The following safety measures must be adhered to: 

a. All personnel must be briefed on Training Area safety, the dangers of UXO 
and action upon finding UXO 

b. Deny entry to non-essential personnel 

c. Constantly observe the ground and treat all suspected items as UXO. 

Assume all UXO or suspected UXO is fuzed, armed, and extremely 
dangerous. All munitions, whether intact or in fragments, present a 
potential explosive hazard 

d. Keep at a safe distance from active fire fronts, hot spots or recently burnt 

areas in UXO affected areas, taking into account the UXO risk. If 
necessary, wait until the fire has passed and the area has cooled 

e. Restrict the number of people potentially exposed to blast and 
fragmentation at the fire line to only those personnel who are essential to 
performing the duties. Spectators, personnel who have completed their 
duties and all other non-essential personnel should remain at a safe 
distance or behind solid cover. 

f. Where multiple personnel need to be working in one area, maintain a 

reasonable distance between personnel 

g. Confine holding crews to roads 

h. Aircraft operators must be advised of UXO hazards and to not fly over 
extreme hazard areas 

2. Response required if suspected UXO is encountered. If an item 
suspected to be UXO is encountered: 

a. Immediately stop activities. Do not touch, move or disturb the item. 

b. Scan the area for additional items of suspected UXO, and plan the retreat 

from the area by back tracking 

c. If practical, make a note of the location of UXO 

d. Immediately notify the supervisor or the incident controller, who will report 
to the incident control staff 

(1) Provide the location and description of the item, including their: 

(a) Size 

(b) Shape 

(c) Visible markings and colour. 
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e. Any items encountered that are suspected to be UXO are to be reported to 
Defence. 

3. Evacuation procedures. If evacuation is required, evacuate all persons to 
an area that minimises UXO risk to personnel. 
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